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Abstract 

Introduction: Obesity is a multifactorial complex disease rapidly increasing among all segments of the population all over the world. 

It comes with devastating health outcomes. There is a lot of research ongoing on ways to combat this problem using medical, lifestyle 

and dietary interventions.  

Aims: The aim of the study was to identify trends in the understanding of obesity and their willingness and efforts to overcome it 

among the population. 

Objectives: Three objectives were identified for the study. To assess the awareness of obesity and its causes, different types and 

health benefits of cereals and millets in overweight and obese individuals. To understand the attitudes and preferences of overweight 

and obese individuals about obesity and cereal and millet consumption. To determine the consumption patterns of cereals and millets 
and weight control practices in obese individuals. 

Methods: This observational study was conducted in the city of Hyderabad, Telangana. A self-administered questionnaire was 

distributed using various platforms. A total of 250 responses were collected. The questionnaire contained 36 questions divided into 5 

sections- Demography, Knowledge, Attitudes, Practices and Feedback. The data was collected was divided into two categories – 

Obese (OB) and Overweight (OW) and analyzed using SPSS and MS Excel. 

Results: In the OB category, the total KAP score was 70.54± 1.3, the average Knowledge score was 9.85± 0.3, 27.7 ± 0.4 and 34.19± 

0.8 for Attitudes and Practices respectively. In the OW category, the total KAP score was found to be 69.25± 0.6, for Knowledge it 

was 10.8± 1.6, for Attitudes was 26.8± 0.2 and for Practices 31.73± 0.4. Upon combining both the groups, the average total score was 

found to be 69.53 ±0.5, Knowledge was 10.6± 0.1, Attitudes were 27.02± 0.2 and 31.83± 0.4 in Practices. 

Conclusion:  There is a weak positive association between K with A and P. A and P also have a weak positive correlation. The 

average high-level score of KAP was set to be 50; so, we can conclude that the average rate of KAP among the overweight and obese 

population was found to be a high level. Males tend to have greater score; education and area of residence also influence the KAP 
score positively. 

 

Keywords: Obesity, Overweight, KAP, Millets, Whole Grains, Refined Grains, Weight Loss. 

 

Introduction 

The emergence of a new era comes with the emergence of new issues. The epidemic of overweight and obesity presents a 

major challenge to chronic disease prevention and health across the life course around the world [1]. Obesity is a public health 

problem and can be described as the "New World Syndrome". Its prevalence is on continuous rise in all age groups of many of the 

developed countries and underdeveloped in the world [2]. According to the World Health Organization (WHO), there will be about 

2.3 billion overweight people aged 15 years and above, and over 700 million obese people worldwide in 2015 [3]. Obesity is the fifth 

leading cause for deaths all over the world. Nearly 3 million adults die each year as a direct or indirect result of obesity [14]. If secular 
trends continue, by 2030 an estimated 38% of the world’s adult population will be overweight and another 20% will be obese [1]. 

There is presently a global epidemic of obesity in all age groups and in both developed and developing countries. In rural parts, under 

nutrition is more predominant, but in urban areas, obesity and overweight are more than three times higher, which may be owing to 

less physical activity levels in urban. The prevalence of obesity is greater for urban women [15].  In 1995, there were an estimated 200 

million obese adults worldwide. As of 2000, the number of obese adults had increased to over 300 million. In developing countries, it 

is estimated that over 115 million people suffer from obesity-related problems. A rapid increase in childhood obesity has also been 

reported [4].  

 

Obesity is a complex, multifactorial, and largely preventable disease. Obesity is typically defined quite simply as excess body 

weight for height, but this simple definition belies an etiologically complex phenotype primarily associated with excess adiposity, or 

body fatness, that can manifest metabolically and not just in terms of body size [1].  Obesity is a condition of abnormal or excessive 

fat accumulation in adipose tissue, to the extent that health is impaired. The amount of excess fat in absolute terms, and its distribution 
in the body - either around the waist and trunk (abdominal, central or android obesity) or peripherally around the body (gynoid 

obesity) - have important health implications [4].   

 

The current most widely used criteria for classifying obesity is the body mass index (BMI). It is derived from the weight of 

the individual in kilograms divided by the square of the height in metres (kg/m2). By the current World Health Organisation (WHO) 
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criteria, a BMI <18.5kg/m2 is considered underweight, 18.5–24.9 kg/m2 ideal weight and 25–29.9kg/m2 overweight or pre-obese. 

The obese category is sub-divided into obese class I (30–34.9kg/m2), obese class II (35–39.9kg/m2) and obese class III (≥40kg/m2) 

[4]. 

Waist Circumference (WC), a measure of abdominal adiposity, has also become an increasingly important and discriminating 

measure of overweight/obesity. Abdominal adiposity is thought to be primarily visceral, metabolically active fat surrounding the 
organs, and is associated with metabolic dysregulation, predisposing individuals to cardiovascular disease and related conditions [1]. 

Defining overweight and obesity in children and adolescents is complicated as height is still increasing and body composition changes 

over time. Different measures and references such as weight-for-height, BMI percentiles, and skinfold thickness have been used. 

Recently, BMI has been increasingly accepted as a valid indirect measure of adiposity in children and adolescents. The proposed BMI 

cutoff value for overweight was 25 kg/m2 and for obesity was 30 kg/m2 at age 18 years. For older adults, it is a bit more difficult to 

range obesity in terms of BMI. This is because with aging, body composition changes and height decreases, affecting the 

interpretation of anthropometric data. Older persons generally have more fat than younger adults do at any given BMI, and absolute 

levels of WC indicate more visceral fat in older persons than in younger persons, because relatively more fat accumulates in the 

abdomen and less fat at the extremities as people age [3]. 

Obesity is not a single disorder but a heterogeneous group of conditions with multiple causes each of which is ultimately 

expressed as obese phenotype. Obesity involves complex aetiological links between the genetic, metabolic and neural frameworks. 
The etiology of obesity is multifactorial, involving complex interactions among the genetic background, hormones and different social 

and environmental factors, such as sedentary lifestyle and unhealthy dietary habits [3]. Fueled by economic growth, industrialization, 

mechanized transport, urbanization, an increasingly sedentary lifestyle, and a nutritional transition to processed foods and high calorie 

diets over the last 30 years, many countries have witnessed the prevalence of obesity in its citizens double, and even quadruple. Rising 

prevalence of childhood obesity, in particular, forebodes a staggering burden of disease in individuals and healthcare systems in the 

decades to come [1]. Obese children are more likely than their non-obese counterparts to grow into obese adults. 

Obesity greatly increases risk of chronic disease morbidity—namely disability, depression, type 2 diabetes, cardiovascular 

disease, certain cancers—and mortality. Obesity is associated with concomitant or increased risk of nearly every chronic condition. Its 

impacts on risk of stroke and cardiovascular disease, certain cancers, and osteoarthritis are significant [1]. Increased insulin secretion 

is a common consequence of obesity. The coexistence of hyperinsulinemia with normal or elevated blood glucose levels in obese 

individuals suggests the presence of ‘insulin resistance’, now well accepted as the common underlying mechanism for a number of 

disease states including T2DM, hypertension, dyslipidemia and cardiovascular diseases.  Infrequently, obesity may be a manifestation 
of other medical conditions such as hypothyroidism, Cushing's syndrome and certain hypothalamic disorders [4]. Currently, our 

greatest gap in knowledge is not regarding the numbers of risk factors, nor in their independent impact on risk, but rather in how they 

interact with one another—their confluence—to produce today’s aptly if unfortunately named “globesity” epidemic [1]. Obesity, 

which was once viewed as the result of lack of will power, or a lifestyle "choice" – the choice to overeat and under exercise, is now 

being considered more appropriately by the modern world as a chronic disease, which requires effective strategies for its management 

[2]. 

Weight loss and maintenance strategies include dietary therapy, physical activity, lifestyle modification, behavior therapy, 

pharmacotherapy and occasionally surgery. Using these techniques, the goals are, at least to prevent further weight gain, or achieve 

weight reduction and maintain the lower body weight over a long term. Once the obese state is established, a proposed set of 

physiological processes maintain the new weight at a set level. Leptin, a protein hormone expressed predominantly by adipocytes, is 

believed to play a major role in this complex mechanism of weight maintenance. Leptin normally acts on receptors in the 
hypothalamus of the brain to inhibit food intake by counteracting the effects of potent feeding stimulants such as neuropeptide Y, 

while promoting the synthesis of α-MSH, an appetite suppressant. Obese individuals, compared with their lean counterparts, have 

higher leptin levels, suggesting a ‘leptin resistance’ rather than a deficiency in obese states. Dietary therapy should ensure an intake 

reduced by 500 to 1,000 kcal/day from the current level. Low calorie diets (LCDs) containing 1,000 to 1,200 kcal/day for most women 

and between 1,200 kcal/day and 1,600 kcal/day for men can result in sufficient weight reduction. Very low-calorie diets (VLCDs) 

containing less than 800 kcal/day are no more effective than LCDs in producing weight loss and are to be discouraged. Physical 

activity (walking, dancing, gardening, household chores and team or individual sports) increase energy expenditure and should be 

increased slowly to a level that ensures at least 30 minutes or more of moderate-intensity physical activity on most, and preferably all, 

days of the week. Drug therapy should be used only in conjunction with diet, physical activity changes, and behavior therapy and only 

when these measures have failed to promote weight loss after 6 months [4]. After this, surgery can be thought of as a last stage option. 
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During the last three decades Indian agriculture has witnessed a lot of technological changes which have caused tremendous 

impact on the production of various commodities, particularly on cereal crops [7]. The term cereal is a derivative from Latin word 

'cerealis' meaning ‘grain’ which is botanically, a type of fruit called a caryopsis, composed of the endosperm, germ, and bran. The 

cereals are annual common grass members of the grass family (a monocot family Poaceae, also known as Gramineae), which usually 

have long, thin stalks, such as wheat, rice, maize, sorghum, millet, barley and rye, whose starchy grains are used as food. The term 
cereal is not limited to these grains, but also refers to foodstuff prepared from the starchy grains of cereal like flours, breads and pasta. 

Cereal grains were the first agricultural attempts by early man, and are still are grown in greater quantities and provide more food 

energy worldwide than any other type of crops; they are therefore staple food crops. All cereal grains in their natural forms (WG) have 

high energy values, mainly from the starch fraction, but, also from the fat and protein portions. Apart from moisture content and 

inedible substances such as cellulose, cereal grains contain carbohydrates- mainly starches (comprising 65 to 75% of their total 

weight), as well as proteins (6 to 12%) and fat (1 to 5%) along with traces of minerals and vitamins. However, when refined by the 

removal of the bran and germ, the remaining endosperm is mostly carbohydrate and lacks the majority of the other nutrients [5].    

 

The best bet on cereal consumptions is WG. The American Association of Cereal Chemists defined WG as follows: “WG 

shall consist of the intact, ground, cracked or flaked caryopsis, whose principal anatomical components—the starchy endosperm, germ 

and bran—are present in the same relative proportions as they exist in the intact caryopsis”. Dietary guidance since 2005 has 
underscored the importance of WG by specifically suggesting that “half of the grains should be WG. RG differ from WG in that some 

or all of the outer bran layers are removed by milling, pearling, polishing, or de-germing. These processes reduce micronutrients, 

decrease dietary fibre by ≤75%, and lower some antinutritional components held in the bran. [6]. WG are a rich source of many 

essential vitamins, minerals and phytochemicals. The typical cereal food is low in saturated fat, but, is a source of polyunsaturated 

fats, including omega-3 linolenic acid, cholesterol free, high in both soluble and insoluble fiber and resistant starch, an excellent 

source of carbohydrates, a significant source of protein, a good source of B-complex vitamins, including folate, a good source of many 

minerals such as iron, magnesium, copper, phosphorus; zinc, and a good source of antioxidants and phytochemicals that can help to 

lower blood cholesterol levels. WG contain many different phytochemicals that have been linked to significant health benefits [5].  

WG consumption has been linked with overall reduction in early mortality and chronic diseases. They are associated with reduced 

risks of obesity or overweight; abnormal glucose tolerance, prediabetes, and type 2 diabetes; elevated inflammatory markers, blood 

pressure, or blood lipids; coronary and cardiovascular disease; and certain cancers. WG consumption, in a variety of cross-sectional 

and prospective studies, is associated with lower risks of obesity measures such as high waist circumference (WC), visceral adipose 
tissue (VAT), BMI (in kg/m2), and fat mass [6]. 

 

World is facing agrarian as well as nutritional challenges. According to the report of World Bank, hunger is a challenge for 

815 million people worldwide. Owing to low fertility, utilization of dry lands to produce sufficient quality grains is a big challenge. 

Sustainable crop substitutes are needed to meet the world hunger (cereal demand) and to improve income of farmers. Millet’s 

cultivation can be a solution to this problem as these can grow on shallow, low fertile soils with a pH of soil ranging from acidic 4.5 to 

basic soils with pH of 8.0. Millets can be a good alternative to wheat especially on acidic soils. Millets have a low water requirement 

both in terms of the growing period and overall water requirement during growth. Most of the millets mature in 60–90 days after 

sowing which makes them a water saving crop. Millets fall under the group of C4 cereals. C4 cereals take more carbon dioxide from 

the atmosphere and convert it to oxygen, have high efficiency of water use, require low input and hence are more environment 

friendly. Thus, millets can help to phase out climatic uncertainties, reducing atmospheric carbon dioxide, and can contribute in 
mitigating the climate change [8]. 

Millets comprise a number of small-grained, annual cereal grasses, which include several distinct botanical species. The most 

important types are pearl, finger, proso, and foxtail millets; other types of local significance include kodo, little barnyard, and fonio 

millets and teff [11]. Millets are different from one another by appearance, plant, grain type, maturity, morphological features etc.  

Millets are classified into two types- Major Millets and Minor Millets. Major millets are most widely used for human consumption 

and include Pearl millet (Pennisetum glaucum) (Bajra), Finger millet (Eleusine coracana) (Ragi), Sorghum (Sorghum spp.) (Jowar), 

Foxtail millet (Setaria italic) (Kakum), Proso millet or white millet (Panicum miliaceum) (Chenna/Barri). Minor millets include 

Barnyard millet (Echinochloa spp.) (Sanwa), Kodo millet (Paspalum scrobiculatum) (Kodon), Little millet (Panicum sumatrense) 

(Kutki/Shavan), Guinea millet (Brachiariadeflexa), Browntop millet (Urochloa ramose), Teff (Eragrostis tef), Fonio (Digitariaexilis) 

and Job’s tears (Coixlacrima-jobi) [9], 
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Millets contain 60-70% carbohydrates, 7-11% proteins, 1.5-5% fat, and 2-7% crude fibre and are also rich in vitamins and 

minerals. Millet is also a good source of dietary minerals like manganese, magnesium, phosphorus and iron. Millet proteins are good 

source of essential amino acids except lysine and threonine but are relatively high in sulphur containing amino acids methionine and 

cysteine. Millets contain essential fatty acids and other fatty acids i.e., arachidic acid, behenic acid, erucic acid are found in trace 

amounts. Millet oil could be a good source of linoleic acid and tocopherols. Vitamin B such as Niacin, folacin, riboflavin, and 
thiamine and phosphorus are present in millets that play a key role in energy synthesis in the body. Millets are alkaline forming grains. 

Millets are rich sources of phytochemicals and micronutrients, play many roles in the body immune system. Millets have nutraceutical 

properties in the form of antioxidants which prevent deterioration of human health such as lowering blood pressure, risk of heart 

disease, prevention of cancer and cardiovascular diseases, diabetes, decreasing tumor cases etc. Millets are excellent source of dietary 

fibre which is helps in prevention and management of obesity. Other health benefits are increasing the time span of gastric emptying, 

provides roughage to gastro intestine. Millet is gluten-free food hence can be a substitute for celiac patients [9]. 

 

Millets are important crops of Asia and Africa with 97% of millet production in developing countries. Millets are considered 

as important food staples in human history. India is the world's largest producer of millet. In the 1970s, India was used as a food staple 

among all millet crops. By the 2000s, the annual millet production had increased in India, yet per capita consumption of millet had 

dropped about 50 to 75% [9]. The changes in consumption pattern have been analysed by looking at the consumption of cereals like 
rice and wheat and coarse cereals which include maize, sorghum, ragi, small millets, oat, barley and other minor cereals. Coarse grains 

refer to a nutrition food other than wheat and rice. They mainly include WG (corn, millet, red rice, black rice, purple rice, sorghum, 

barley, oats, wheat, etc.), miscellaneous beans (soybeans, mung beans, red beans, black beans, broad beans, peas, etc.), and tubers 

(sweet potatoes, yams, potatoes, etc.) [13].These changes can occur due to changes in relative prices, which contain the effect of 

improved or decreased availability of a given cereal related to supply side, or, due to distribution policy like supply through Public 

Distribution System (PDS). The second effect can be seen from the changes in cereal intake as one moves from one income group to 

another income group in the same year. This is designated as pure income effect. Coarse cereals are treated as inferior good in the 

country as their consumption declines with increase in income in all the years [7]. The assessment of WG consumption at a population 

level is only available for a handful of countries worldwide, it can be due to a lack of WG-related questionnaire. The outcome of The 

Continuing Survey of Food Intakes by Individual (CFSII 1994-1996. 1998) reported low levels of WG consumption in United State 

children. The only published data on WG consumption for the Southeast Asia region related to Singaporean adults in which the 

average intake was reported to be 26 g per day in 2010 [12].  
 

It is important to assess the individual’s knowledge about the link between food, physical work, and obesity in planning any 

intervention strategies [15]. The knowledge, attitudes and practices (KAP) model is one of the most used model in the research field. 

KAP surveys were first developed in the 1950s. Compared with other social research methods, KAP research is more cost-effective 

and more resource-efficient, because it is tightly focused and limited in scope. The KAP model suggests that people with a high 

positive attitude towards behavior and high knowledge will have an effective practice. A study proves that KAP Model is a useful  

model to predict practices from the perspective of attitudes and knowledge [13]. Knowledge, attitude, and practice (KAP) surveys are 

representative of a specific population to collect information on what is known, believed and done in relation to a particular topic, and 

are the most frequently used study tool in health-seeking behavior research. Knowledge is usually assessed in order to see how far 

community knowledge corresponds to biomedical concepts. Typical questions include knowledge about causes and symptoms of the 

illness under investigation. People reported knowledge which deviates from biomedical concepts is usually termed as ‘beliefs. Attitude 
has been defined as “a learned predisposition to think, feel and act in a particular way towards a given object or class of objects”. As 

such, attitude is a product of a complex interaction of beliefs, feelings, and values. Practices in KAP surveys usually enquire about the 

use of preventive measures or different health care options. Normally, hypothetical questions are asked, therefore it hardly permits 

statements about actual practices, rather, it yields information on people’s behaviors or on what they know should be done 

[57].According to World Health Organization (WHO), a KAP survey is a representative study of a specific population to collect  

information on what is known, believed and done in relation to a particular. In most KAP surveys, data are collected orally by an 

interviewer using a structured, standardized questionnaire. These data then can be analyzed quantitatively or qualitatively depending 

on the objectives and design of the study. A KAP survey can be designed specifically to gather information about study related topics, 

but it may also include questions about general health practices and beliefs [56]. The KAP study measures the knowledge (what 

people know), attitude (how they feel) and practices (how they behave) of the population under study [55]. KAP surveys can identify 

knowledge gaps, cultural beliefs, or behavioral patterns that may facilitate understanding and action, as well as pose problems or 

create barriers for study control efforts. They can identify information that is commonly known and attitudes that are commonly held. 
To some extent, they can identify factors influencing behavior that are not known to most people, reasons for their attitudes, and how 

and why people practice certain health behaviors. KAP surveys can also assess communication processes and sources that are key to 

defining effective activities and messages in prevention and control. KAP surveys may be used to identify needs, problems and 

barriers in program delivery, as well as solutions for improving quality and accessibility of services. A survey could also be designed 

to explore ways to involve all health providers in study including outpatient government services, hospitals, and NGOs [56].  
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This study is designed with the intend of assessing the Knowledge Attitude Practices (KAP) of consumption of cereals, WG 

and millets in overweight and obese individuals. The study follows and is based on the protocols of WHO for conducting a KAP study 

whose reference is given under the References section as [56]. The aim is to analyse the current trends and awareness state of 

community; especially focusing on the overweight strata. Nutritional guidance and counselling in the form of a multigrain recipe is 

provided to all those in need in order to make a healthful impact on their lives.  
 

Literature Review 

This section of the study brings about various pieces of literature to provide background to the study and to understand the 

concept behind the topic. It is also done to highlight the previous studies done similar to or in relation to this topic. Electronic 

resources and services have become the most popular tools for research and academic activities. The Web is influencing the 

development of new modes of scholarly communication and new electronic resources that have emerged have become powerful media 

of communication for university libraries. Electronic information sources also provide faster reliable information for researchers. 

Sources of information available via the Internet are increasing exponentially, leading to steady increase in the use of Internet for 

education and research. Since past few years, free online information sources like e-Journals, e-books, e-databases have increased 

considerably. Earlier, information and knowledge were passed by word of mouth or through manuscripts, and communication was a 

slow process. Today, it is passed from one individual to an infinite number of other users through a number of media and formats 
which makes rapid and widespread dissemination of information possible [58]. Various online platforms including PubMed, Science 

Direct, Cambridge Core, Oxford Academic, Faseb, Wiley Online Library, NCBI and many more were used to collect online articles 

pertaining to the topic. It must be noted that the original format of KAP studies do not have a section entitled to the literature review. 

A section as such is added in this dissertation to increase in understanding as to why the topic is selected and to form a basic 

foundation to build the need for the study. For the ease of reviewing, the various pieces of literature are subdivided under different 

categories as like WG and Obesity, RG and Obesity, WG v/s RG and Millets and Obesity. 

 

Pauline and Rimm in a study “Whole grain consumption and weight gain: a review of the epidemiological evidence, potential 

mechanisms and opportunities for future research” state the epidemiological data that directly examine whole grain v. RG intake in 

relation to weight gain are sparse. However, recently reported studies offer insight into the potential role that WG may play in body-

weight regulation due to the effects that the components of WG have on hormonal factors, satiety and satiation. In both clinical trials 

and observational studies, the intake of whole-grain foods was inversely associated with plasma biomarkers of obesity, including 
insulin, C-peptide and leptin concentrations [17]. A study by Slavin titled “WG and human health” state that Epidemiological studies 

find that whole-grain intake is protective against cancer, CVD, diabetes, and obesity. WG are rich in antioxidants including trace 

minerals and phenolic compounds and these compounds have been linked to disease prevention.  Published whole-grain feeding 

studies report improvements in biomarkers with whole-grain consumption, such as weight loss, blood-lipid improvement, and 

antioxidant protection [18]. Franz et al. in her study “Changes in whole-grain, bran, and cereal fiber consumption in relation to 8-y 

weight gain among men” aimed to ascertain the associations between changes in new quantitative estimates of whole-grain intake and 

8-y weight gain among US men. The study was conducted in a prospective cohort of 27 082 men aged 40–75 y at baseline in 1986. 

Data on lifestyle factors were obtained periodically by using self-reported questionnaires, and participants measured and reported their 

body weight in 1986 and 1994. n multivariate analyses, an increase in whole-grain intake was inversely associated with long-term 

weight gain (P for trend < 0.0001). A dose-response relation was observed, and for every 40-g/d increment in whole-grain intake from 

all foods, weight gain was reduced by 0.49 kg. They concluded saying the increased consumption of WG was inversely related to 
weight gain, and the associations persisted after changes in added bran or fiber intakes were accounted for. This suggests that 

additional components in WG may contribute to favorable metabolic alterations that may reduce long-term weight gain [19]. 

Melanson and team et al. conducted a study titled “Consumption of Whole-Grain Cereals during Weight Loss: Effects on Dietary 

Quality, Dietary Fiber, Magnesium, Vitamin B-6, and Obesity”. Their objective was to monitor changes in nutrient intakes in 

overweight and obese subjects on three different weight-management programs. Randomized clinical trial (pilot study) with two 12-

week phases: phase 1, weekly counseling; phase 2, monitoring only. Randomized clinical trial (pilot study) with two 12-week phases: 

phase 1, weekly counseling; phase 2, monitoring only. Intervention was given as twenty-four weeks of exercise only (control group), 

hypocaloric diet plus exercise, or hypocaloric diet with fiber-rich whole-grain cereals plus exercise. Results were noted as -The 

hypocaloric diet with fiber-rich whole-grain cereals plus exercise decreased energy intake more than exercise only (P=0.032). The 

hypocaloric diet with fiber-rich whole-grain cereals plus exercise increased total fiber, insoluble fiber (both P<0.001), magnesium 

(P=0.004), and vitamin B-6 (P=0.002) intakes more than the hypocaloric diet plus exercise and exercise only. The study concluded a 

hypocaloric diet with fiber-rich whole-grain cereal is effective for improving or maintaining other aspects of dietary quality during 
weight loss [20]. 
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Thane et al. in his study “WG and adiposity: little association among British adults” examined associations of whole-grain 

intake with body weight and adiposity in two nationally representative samples of British adults. A total of 2064 adults aged 16–64 

years in 1986–1987, 1599 adults aged 19–64 years in 2000–2001. Whole-grain intake (g day−1 and 16-g amounts) was estimated from 

consumption of all foods with ⩾10, ⩾25 or ⩾51% whole-grain content, using 7-day weighed dietary records. Body weight, body mass 
index (BMI) and, in 2000–2001, waist circumference (WC) were measured. BMI and WC were considered as continuous and 

categorical variables. They concluded in 1986–1987, whole-grain intake was inversely associated with percentage of men classified 

using BMI as obese (P=0.008, trend), independent of other factors [21]. Venn et al. in his study “The Effect of Increasing 

Consumption of Pulses and Wholegrains in Obese People: A Randomized Controlled Trial” aimed to compare weight loss, metabolic 

outcomes, and nutrient intakes in obese people assigned to a diet rich in pulses and wholegrains or a control diet. Randomized 

controlled study of 18 months with 113 volunteers (body mass index [BMI] ≥ 28 kg/m2). Diets were based on guidelines published by 

the National Heart Foundation of New Zealand. The intervention group was advised to consume 2 serves of pulses and 4 serves of 

wholegrain foods per day as substitutions for more refined carbohydrates. They reported fiber intakes were higher, intakes of several 

vitamins and minerals were better maintained, and dietary glycemic index was lower in the intervention compared with the control 

group. Mean (standard error [SE]) weight loss at 6 months was 6.0 (0.7) kg and 6.3 (0.6) kg in the control and intervention groups, 

respectively, and was not different between groups (p > 0.05). The study concluded that Incorporation of pulses and wholegrain foods 
into a weight loss program resulted in a greater reduction in waist circumference compared with the group consuming a control diet, 

although no difference in weight loss was noted between groups. Retention of several nutrients was better with the pulse and 

wholegrain diet [22].  O’Neil et al. in his study “Whole grain and fiber consumption are associated with lower body weight measures 

in US adults: National Health and Nutrition Examination Survey 1999-2004” examined the association of whole grain consumption 

with body weight measures and prevalence of overweight/obesity in a recent, nationally representative sample of adults. A secondary 

analysis of 1999-2004 National Health and Nutrition Examination Survey (NHANES) data was conducted using adults 19 to 50 years 

of age (y) (n = 7,039) and 51+ y (n = 6,237). Participants were categorized by whole grain consumption: ≥ 0 to <0.6, ≥ 0.6 to <1.5, ≥ 

1.5 to <3.0, and ≥ 3.0 servings/day. Main outcome measures included body mass index (BMI), waist circumference (WC), and 

prevalence of overweight/obesity. Results confirm overall whole grain intake well below recommendations, and adults who consumed 

the most servings of WG had lower body weight measures. Results also suggest that fiber in whole grain foods may mediate 

associations with weight measures in adults. Intake of whole grain foods should be encouraged by health professionals [23]. 

 

Mikušová et al. in her study “Whole grain cereal food in prevention of obesity” states Whole grain food is important part of 

human nutrition providing a wide range of vitamins, minerals, antioxidants, phytosterols and other phytochemicals. Regular 

consumption of whole grain cereals is associated with decreased risk of cardiovascular disease, diabetes, colon cancer and obesity. 

Whole grain food and, especially, dietary fiber are drawing attention due to many potential benefits. They decrease weight, body-mass 

index, the waist circumference and waist-to-hip ratio by lowering the amount of accumulated body fat. There is lack of precise 

explanations of underlying mechanisms but it has been proven that the risk of obesity may be reduced by replacing of refined cereal 

sources with more whole grain, high-fiber and low glycemic index food. Whole grain cereals and dietary fiber in particular enhance 

satiety, promote satiation, prolong gastric emptying time and slow nutrient absorption. Synergic effect of many beneficial components 
such as fiber, resistant starch and antioxidants may be responsible for slowing the rate of glucose absorption, delaying insulin release 

and blunting glycemic response, what may influence weight management [24]. Sadeghi et al conducted a study titled “Whole-Grain 

Consumption Does Not Affect Obesity Measures: An Updated Systematic Review and Meta-analysis of Randomized Clinical Trials” 

aimed to update the previous meta-analysis on the effect of whole-grain intake on obesity measures by including recently published 

studies, as well as considering the main limitations in that analysis. We searched the online databases of PubMed, Scopus, Clarivate 

Web of Science, EmBase, and Google Scholar for relevant studies published up to February 2019, using relevant keywords. In total, 

21 studies with a total sample of 1798 participants, aged ≥18 years, were considered. Based on 22 effect sizes from 19 studies on body 

weight, with a total sample of 1698 adults, they found no significant effect of whole-grain consumption on body weight [25]. Cho et 

al. conducted a study “Consumption of cereal fiber, mixtures of WG and bran, and WG and risk reduction in type 2 diabetes, obesity, 

and cardiovascular diseases”.  The objective was to assess the contribution of bran or cereal fiber on the impact of WG on the risk of 

type 2 diabetes (T2D), obesity and body weight measures, and cardiovascular disease (CVD) in human studies as the basis for 
establishing an American Society for Nutrition (ASN) position on this subject.  They performed a comprehensive PubMed search of 

human studies published from 1965 to December 2010 and came to the conclusion that consumption of foods rich in cereal fiber or 

mixtures of WG and bran is modestly associated with a reduced risk of obesity, T2D, and CVD [26]. Flint et al. in his study 

“Childhood whole‐grain intake and young adult obesity” conducted a prospective analysis of the relationship between intake of WG in 

childhood and the incidence of obesity in young adulthood, among participants in the prospective cohort Growing Up Today Study. 

Intakes were estimated from food frequency questionnaires administered annually in 1996–1998, when participants ranged in age 

from 9 to 16 years. Overall, 767 of the 10,302 children and adolescents aged 11 to 16 years who were not obese (below the 95th 

percentile weight for age and sex) in 1998 went on to become obese as adults (BMI ≥ 30 kg/m2) by the time they were 18 to 25 years 

of age in 2005–2007. The quintile category median intakes of WG ranged from 7.8 g/d to 32.4 g/d. Intake of WG (highest vs. lowest 
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quintile) was inversely associated with incident obesity, RR 0.70 (95% CI 0.55–0.89), p for trend = 0.002, in multivariate models 

adjusting for potential confounding factors. Intake of total bran, RR 0.70 (95% CI 0.55–0.90), total germ, RR 0.69 (95% CI 0.54–0.88) 

and cereal fiber RR 0.74 (95% CI 0.58–0.95) were also inversely associated with development of obesity. These findings have 

implications for future dietary guidelines for children and the prevention of obesity in young adults [27] 

 
 Frank et al. in the study “Can Whole Grain Help in Weight Management?” assesses the scientific evidence, using a 

descriptive systematic approach, related to the relationship/effects of whole grain on weight management. Medicine Medical Subject 

Headings (MeSH) were used to search in Medline and Scopus, dating from 1980 to July 2013. Subsequently, 2 researchers assessed 

independently the resulting abstracts, using hierarchically targeted selection criteria. A moderate body of evidence from 

epidemiological studies consistently demonstrates that a higher intake of WG is associated with lower body weight, BMI, waist 

circumference, abdominal adiposity, and weight gain [28]. Maki et al. conducted a study “The Relationship between Whole Grain 

(WG) Intake and Body Weight: Results of Meta-Analyses of Observational Studies and Randomized Controlled Trials”. They state - 

A meta-regression analysis of cross-sectional data from 12 observational studies (136,834 subjects) and a meta-analysis of nine RCTs 

(973 subjects) was conducted; six prospective cohort publications were qualitatively reviewed. Ovid Medline was used to conduct a 

literature search for observational studies and randomized controlled trials (RCTs) assessing WG food intake and weight status in 

adults. Cross-sectional data meta-regression results indicate a significant, inverse correlation between WG intake and body mass index 
(BMI): weighted slope, −0.0141 kg/m2 per g/day of WG intake (95% confidence interval (CI): −0.0207, −0.0077; r = −0.526, p = 

0.0001). Prospective cohort results generally showed inverse associations between WG intake and weight change with typical follow-

up periods of five to 20 years. RCT meta-analysis results show a non-significant pooled standardized effect size of −0.049 kg (95% CI 

−0.297, 0.199, p = 0.698) for mean difference in weight change (WG versus control interventions). Higher WG intake is significantly 

inversely associated with BMI in observational studies but not RCTs up to 16 weeks in length; RCTs with longer intervention periods 

are warranted [29]. Schlesinger et al. conducted a study “Food Groups and Risk of Overweight, Obesity, and Weight Gain: A 

Systematic Review and Dose-Response Meta-Analysis of Prospective Studies”. This meta-analysis summarizes the evidence of a 

prospective association between the intake of foods [WG, RGs, vegetables, fruit, nuts, legumes, eggs, dairy, fish, red meat, processed 

meat, and sugar-sweetened beverages (SSBs)] and risk of general overweight/obesity, abdominal obesity, and weight gain. PubMed 

and Web of Science were searched for prospective observational studies until August 2018. Summary RRs and 95% CIs were 

estimated from 43 reports for the highest compared with the lowest intake categories, as well as for linear and nonlinear relations 

focusing on each outcome separately: overweight/obesity, abdominal obesity, and weight gain. The quality of evidence was evaluated 
with use of the NutriGrade tool. In the dose-response meta-analysis, inverse associations were found for whole-grain 

(RRoverweight/obesity: 0.93; 95% CI: 0.89, 0.96), fruit (RRoverweight/obesity: 0.93; 95% CI: 0.86, 1.00; RRweight gain: 0.91; 95% 

CI: 0.86, 0.97), nut (RRabdominal obesity: 0.42; 95% CI: 0.31, 0.57), legume (RRoverweight/obesity: 0.88; 95% CI: 0.84, 0.93), and 

fish (RRabdominal obesity: 0.83; 95% CI: 0.71, 0.97) consumption and positive associations were found for RGs 

(RRoverweight/obesity: 1.05; 95% CI: 1.00, 1.10), red meat (RRabdominal obesity: 1.10; 95% CI: 1.04, 1.16; RRweight gain: 1.14; 

95% CI: 1.03, 1.26), and SSBs (RRoverweight/obesity: 1.05; 95% CI: 1.00, 1.11; RRabdominal obesity: 1.12; 95% CI: 1.04, 1.20) 

[30]. 

 

Maki et al. in the study “The Relationship between Whole Grain Intake and Body Weight: Results of Meta-Analyses of 

Observational Studies and Randomized Controlled Trials” state Results from some observational studies suggest that higher whole 

grain (WG) intake is associated with lower risk of weight gain. Ovid Medline was used to conduct a literature search for observational 
studies and randomized controlled trials (RCTs) assessing WG food intake and weight status in adults. A meta-regression analysis of 

cross-sectional data from 12 observational studies (136,834 subjects) and a meta-analysis of nine RCTs (973 subjects) was conducted; 

six prospective cohort publications were qualitatively reviewed. Cross-sectional data meta-regression results indicate a significant, 

inverse correlation between WG intake and body mass index (BMI): weighted slope, −0.0141 kg/m2 per g/day of WG intake (95% 

confidence interval (CI): −0.0207, −0.0077; r = −0.526, p = 0.0001). Prospective cohort results generally showed inverse associations 

between WG intake and weight change with typical follow-up periods of five to 20 years. RCT meta-analysis results show a non-

significant pooled standardized effect size of −0.049 kg (95% CI −0.297, 0.199, p = 0.698) for mean difference in weight change (WG 

versus control interventions). Higher WG intake is significantly inversely associated with BMI in observational studies but not RCTs 

up to 16 weeks in length; RCTs with longer intervention periods are warranted [31]. 

 

Rahmani et al. in his study “Whole-Grain Consumption Does Not Affect Obesity Measures: An Updated Systematic Review 

and Meta-analysis of Randomized Clinical Trials” aimed to update the previous meta-analysis on the effect of whole-grain intake on 
obesity measures by including recently published studies, as well as considering the main limitations in that analysis. They searched 

the online databases of PubMed, Scopus, Clarivate Web of Science, EmBase, and Google Scholar for relevant studies published up to 

February 2019, using relevant keywords. Randomized clinical trials investigating the effect of whole-grain products or diets high in 

whole-grain foods, compared with a control diet, on anthropometric measures [including body weight, BMI, waist circumference, and 

fat mass (FM)] were included. In total, 21 studies with a total sample of 1798 participants, aged ≥18 years, were considered. Based on 
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22 effect sizes from 19 studies on body weight, with a total sample of 1698 adults, we found no significant effect of whole-grain 

consumption on body weight. The same findings were obtained for BMIs, such that using 10 effect sizes from 10 clinical trials with a 

total sample of 769 individuals we did not find any significant effect. With regards to body fat percentage [weighted mean difference 

(WMD): 0.27; 95% CI: -0.05 to 0.58%; P = 0.09], FM (WMD: 0.45; 95% CI: -0.12 to 1.02 kg; P = 0.12), fat-free mass (WMD: 0.31; 

95% CI: -0.67 to 0.06 kg; P = 0.10), and waist circumference (WMD: 0.06; 95% CI: -0.50 to 0.63 cm; P = 0.82), they failed to find 
any significant effect of whole-grain consumption. In conclusion, their findings did not support current recommendations of whole-

grain intake in attempts to control obesity measures [32]. Sadeghi et al conducted a study titled “Whole-Grain Consumption Does Not 

Affect Obesity Measures: An Updated Systematic Review and Meta-analysis of Randomized Clinical Trials” aimed to update the 

previous meta-analysis on the effect of whole-grain intake on obesity measures by including recently published studies, as well as 

considering the main limitations in that analysis. We searched the online databases of PubMed, Scopus, Clarivate Web of Science, 

EmBase, and Google Scholar for relevant studies published up to February 2019, using relevant keywords. In total, 21 studies with a 

total sample of 1798 participants, aged ≥18 years, were considered. Based on 22 effect sizes from 19 studies on body weight, with a 

total sample of 1698 adults, they found no significant effect of whole-grain consumption on body weight [33]. 

 

Huntly and Ashwell conducted a study titles as “Are people who regularly eat breakfast cereals slimmer than those who 

don’t? A systematic review of the evidence” and reported that there is growing evidence that people who eat breakfast regularly tend 
to be slimmer than those who skip breakfast. However, this is not a consistent finding and it is not true for all types of breakfast. Also 

the relationship with breakfast can disappear in studies when adjusted for breakfast cereal consumption, suggesting it is breakfast 

cereal that is driving the association. A systematic search of the literature identified nine references looking at the relationship between 

the consumption of breakfast cereals and BMI as an outcome measure. They concluded that there is consistent evidence of an 

association between breakfast cereal consumption and a healthy weight, but limited evidence for any proposed mechanism that would 

point to it being a causal relationship [34]. Ramírez et al. conducted a study “Dietary patterns are associated with overweight and 

obesity in Mexican school-age children”. The purpose of this study was to identify the dietary patterns of Mexican school-age children 

and to determine their association with the risk of overweight/obesity. This study included 8252 school-age children who participated 

in the 2006 National Health and Nutrition Survey (ENSANUT-2006). Dietary data were collected using a 7-day Food Frequency 

Questionnaire (FFQ). Foods were classified into 25 groups and dietary patterns were defined by cluster analysis. Body Mass Index 

and prevalence of overweight/obesity were calculated. Logistic regression models were used to evaluate the association between 

dietary patterns and overweight/obesity. Five dietary patterns were identified: Rural dietary pattern (high intake of tortilla and 
legumes), sweet cereal and corn dishes pattern (high intake of sugary cereals, tortilla, and maize products); diverse pattern (intake of 

several food groups); western pattern (high intake of sweetened beverages, fried snacks, industrial snack cakes, and sugary cereals), 

and whole milk and sweet pattern (high intake of whole milk and sweets). We found that children with sweet cereal and corn dishes 

and western dietary patterns showed an association with overweight and obesity (prevalence ratio 1.29 and 1.35, respectively, using as 

reference the rural dietary pattern). Patterns characterized by high intakes of sugary cereals, sweetened beverages, industrial snack, 

cakes, whole milk, and sweets were associated with a higher risk of overweight/obesity among in Mexican school-age children [35]. 

Kim and Jo in their study “A Rice-Based Traditional Dietary Pattern Is Associated with Obesity in Korean Adults” examined whether 

specific dietary patterns are associated with obesity using survey data of the largest, nationally representative, general Korean 

population. The cross-sectional study was comprised of 10,089 Korean adults (19 years or older) who participated in the second and 

third Korean National Health and Nutrition Examination Surveys conducted in 2001 and 2005, respectively. Dietary data were 

assessed by 24-hour recall method. Obesity was defined as body mass index (calculated as kg/m2) ≥25, which is the cutoff point for 
adults in the Asian and Pacific regions. Four dietary patterns were derived using factor analysis (white rice and kimchi pattern; high-

fat, sweets, and coffee pattern; meat and alcohol pattern; and grains, vegetables, and fish pattern). Each dietary pattern explained 

8.6%, 6.7%, 5.7%, and 5.7% of the variation in food intake, respectively. The white rice and kimchi pattern (P for trend=0.0039) and 

the high-fat, sweets, and coffee pattern (P for trend=0.0054) were positively associated with obesity after adjustments for age, sex, 

energy intake, alcohol intake, smoking status, physical activity, and chronic diseases. In conclusion, specific dietary patterns, which 

include the white rice and kimchi and high-fat, sweets, and coffee patterns, may be independently associated with obesity in Korean 

adults [36]. Kolahdouzan et al. in the study “The association between dietary intake of white rice and central obesity in obese adults” 

aimed to investigate the association between intake of white rice and central obesity in an Iranian population. In the present cross-

sectional study, a total of 212 subjects were selected based on convenience non-random sampling procedure. Expert interviewers 

collected socio-demographic and dietary intake data by a face-to-face method. In conclusion, the study failed to find any significant 

association between frequency of white rice consumption and body mass index or waist circumference, neither in crude model nor in 

adjusted models [37]. 
 

Lui et al in her study “Relation between changes in intakes of dietary fiber and grain products and changes in weight and 

development of obesity among middle-aged women” examined the associations between the intakes of dietary fiber and whole- or 

refined-grain products and weight gain over time.  In a prospective cohort study, 74091 US female nurses, aged 38-63 y in 1984 and 

free of known cardiovascular disease, cancer, and diabetes at baseline, were followed from 1984 to 1996; their dietary habits were 
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assessed in 1984, 1986, 1990, and 1994 with validated food-frequency questionnaires.  Women who consumed more WG consistently 

weighed less than did women who consumed less WG (P for trend < 0.0001). They concluded weight gain was inversely associated 

with the intake of high-fiber, whole-grain foods but positively related to the intake of refined-grain foods, which indicated the 

importance of distinguishing whole-grain products from refined-grain products to aid in weight control [38]. Lui et al. conducted a 

prospective study “Dietary Intake of Whole and RG Breakfast Cereals and Weight Gain in Men”. The aim of this study was to 
prospectively assess the association between whole and RG breakfast cereal intakes and risk of overweight (BMI ≥ 25 kg/m2) and 

weight gain. They examined 17, 881 U.S. male physicians 40 to 84 years of age in 1982 who were free of cardiovascular disease, 

diabetes mellitus, and cancer at baseline and reported measures of breakfast cereal intake, weight, and height. They noticed, over 8 

and 13 years of follow‐up, respectively, men who consumed breakfast cereal, regardless of type, consistently weighed less than those 

who consumed breakfast cereals less often (p value for trend = 0.01). They concluded BMI and weight gain were inversely associated 

with intake of breakfast cereals, independently of other risk factors [39]. A study by Williams et al. titled “Cereal grains, legumes, and 

weight management: a comprehensive review of the scientific evidence” reported that there is strong evidence that a diet high in WG 

is associated with lower body mass index, smaller waist circumference, and reduced risk of being overweight; that a diet high in WG 

and legumes can help reduce weight gain; and that significant weight loss is achievable with energy-controlled diets that are high in 

cereals and legumes. There is weak evidence that high intakes of RGs may cause small increases in waist circumference in women 

[40]. McKeown et al. in the study “Whole-grain intake and cereal fiber are associated with lower abdominal adiposity in older adults” 
examined the associations among grain intake (whole and refined), dietary fiber and fiber sources, and body fat among older adults. 

They used data from 434 free-living adults (177 men and 257 women) aged between 60 and 80 y. Dietary intake was estimated from a 

126-item semi quantitative FFQ. Percent body fat and percent trunk fat mass were measured by whole-body dual-energy X-ray 

absorptiometry. After adjustment for covariates, whole-grain intake was inversely associated with BMI [26.8 kg/m (2) (25.7-28.1) vs. 

25.8 kg/m (2) (24.6-27.1), (95% CI); P-trend = 0.08], percent body fat [34.5% (32.7-36.3) vs. 32.1% (30.1-34.1); P-trend = 0.02], and 

percent trunk fat mass [43.0% (40.4-45.5) vs. 39.4% (36.7-42.1); P-trend = 0.02] in the lowest compared with the highest quartile 

category of whole-grain intake. RG intake was not associated with any measure of body fat distribution [41]. McKeown et al. 

conducted a study titled “Whole- and refined-grain intakes are differentially associated with abdominal visceral and subcutaneous 

adiposity in healthy adults: The Framingham Heart Study”. The purpose of this study was to assess associations between whole- and 

refined-grain intake and abdominal subcutaneous adipose tissue (SAT) and visceral adipose tissue (VAT). Cross-sectional associations 

between whole- and refined-grain intakes, waist circumference measures, and abdominal SAT and VAT volumes were examined in 

2834 Framingham Heart Study participants (49.4% women; age range: 32-83 y). Dietary information was assessed with the use of a 
semi quantitative food-frequency questionnaire.  Whole-grain intake was inversely associated with SAT (2895 compared with 2552 

cm³ in the lowest compared with the highest quintile category, P for trend < 0.001) and VAT (1883 compared with 1563 cm³, P for 

trend < 0.001), after adjustment for age, sex, current smoking status, total energy, and alcohol intake. In contrast, refined-grain intake 

was positively associated with SAT (2748 compared with 2934 cm³, P for trend = 0.01) and VAT (1727 compared with 1928 cm³, P 

for trend < 0.001) in multivariable models. In conclusion, increasing whole-grain intake is associated with lower VAT in adults, 

whereas higher intakes of RGs are associated with higher VAT [42]. 

 

Harris et al. in her study “Differential effects of whole and RGs on abdominal adipose tissue depots in an exploratory 

subgroup analysis of the GRAIN Study” explored the relationship between abdominal subcutaneous adipose tissue (ASAT), visceral 

adipose tissue (VAT) and metabolic and anthropometric variables in a subgroup (n =28/50) of participants from a 12‐week, 

randomized, parallel arm, weight‐loss study in overweight/obese individuals comparing whole (WG) and RGs (RG). Abdominal MRI 
was performed at 0 and 12 weeks. Axial scans at lumbar vertebrae L4–5 to L3 were manually traced to separate the AT depots. 

Baseline ASAT correlated with BMI, waist circumference, total and central AT (from DXA), C‐reactive protein, interleukin 6, and 

leptin (Rs>;0.55, P<0.05); VAT correlated with central AT, insulin and HOMA‐IR (Rs>;0.35, P<0.05). VAT % change correlated 

inversely with alkylresorcinol % change, a biomarker of whole grain intake (L3 only, R=−0.51, P<0.01). While the between group 

changes in ASAT and VAT were not significant, VAT decreased significantly from baseline in only the WG group (RG: −14 ± 20 g, 

P=0.08; WG: −18 ± 20 g, P=0.001). These findings suggest that VAT and insulin are strongly associated, whereas ASAT is more 

highly correlated with body fatness and inflammatory markers. Consumption of WG in the place of RG during weight loss may elicit a 

greater reduction in VAT, but more research is warranted [43]. Pol et al. in the study “Whole grain and body weight changes in 

apparently healthy adults: a systematic review and meta-analysis of randomized controlled studies” assessed the effects of whole-grain 

compared with non–whole-grain foods on changes in body weight, percentage of body fat, and waist circumference by using a meta-

analytic approach. They conducted a systematic literature search in selected databases. Studies were included in the review if they 

were randomized controlled studies of whole-grain compared with a non–whole-grain control in adults. A total of 2516 articles were 
screened for eligibility, and relevant data were extracted from 26 studies. Weighted mean differences were calculated, and a meta 

regression analysis was performed by using the whole-grain dose (g/d). Data from 2060 participants were included. Whole-grain 

intake did not show any effect on body weight (weighted difference: 0.06 kg; 95% CI: −0.09, 0.20 kg; p = 0.45), but a small effect on 

the percentage of body fat was seen (weighted difference: −0.48%; 95% CI: −0.95%, −0.01%; P = 0.04) compared with that for a 

control. They concluded saying whole-grain consumption does not decrease body weight compared with control consumption, but a 
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small beneficial effect on body fat may be present [44]. Shimabukuro et al. in his study “Effects of the brown rice (BR) diet on 

visceral obesity and endothelial function: the BRAVO study” the effects of BR and white rice (WR) on abdominal fat distribution, 

metabolic parameters and endothelial function were evaluated in subjects with the metabolic syndrome in a randomized cross-over 

fashion. In study 1, acute postprandial metabolic parameters and flow- and nitroglycerine-mediated dilation (FMD and NMD) of the 

brachial artery were determined in male volunteers with or without the metabolic syndrome after ingestion of either BR or WR. The 
increases in glucose and insulin AUC were lower after ingestion of BR than after ingestion of WR (p= 0·041 and p= 0·045, 

respectively). FMD values were decreased 60 min after ingestion of WR (p= 0·037 v. baseline), but the decrease was protected after 

ingestion of BR. In study 2, a separate cohort of male volunteers (n 27) with the metabolic syndrome was randomized into two groups 

with different BR and WR consumption patterns. The values of weight-based parameters were decreased after consumption of BR for 

8 weeks, but returned to baseline values after a WR consumption period. Insulin resistance and total cholesterol and LDL-cholesterol 

levels were reduced after consumption of BR. In conclusion, consumption of BR may be beneficial, partly owing to the lowering of 

glycemic response, and may protect postprandial endothelial function in subjects with the metabolic syndrome [45]. 

 

Jackson et al. in her study “Effects of whole grain (WG) and RGs (RG) in a weight-loss diet on markers of metabolic 

syndrome (MetS) in individuals with increased waist circumference: a randomized controlled-feeding trial” hypothesized that 

consuming WGs in the place of RGs would improve MetS criteria in individuals with or at risk of MetS. A randomized, controlled, 
open-label parallel study was conducted in 50 overweight and obese individuals with increased waist circumference and one or more 

other MetS criteria. Participants consumed a controlled weight-loss diet containing either WG or RG (control) products for 12 wk. 

Body composition, MetS criteria and related markers, and plasma alkylresorcinols (compliance marker of WG intake) were measured 

at baseline and at 6 and 12 wk. A subgroup (n = 28) underwent magnetic resonance imaging to quantify subcutaneous and visceral 

adipose tissue (AT). Baseline variables were not significantly different between groups; however, the RG group tended to have higher 

triglycerides and lower high-density lipoprotein (HDL) cholesterol (P = 0.06).  Both glucose (P = 0.02) and HDL cholesterol (P = 

0.04) were lower with the consumption of the WG compared with the RG diet. In conclusion, replacing RGs with WGs within a 

weight-loss diet does not beneficially affect abdominal AT loss and has modest effects on markers of MetS [46]. Kristensen et al. in 

her study “Whole grain compared with refined wheat decreases the percentage of body fat following a 12-week, energy-restricted 

dietary intervention in postmenopausal women” studied the effect of replacing refined wheat (RW) with whole-grain wheat (WW) for 

12 weeks on body weight and composition after a 2-wk run-in period of consumption of RW-containing food intake. In this open-label 

randomized trial, 79 overweight or obese postmenopausal women were randomized to an energy-restricted diet (deficit of ~1250 kJ/d) 
with RW or WW foods providing 2 MJ/d. Body weight and composition, blood pressure, and concentration of circulating risk markers 

were measured at week 0, 6, and 12. Fecal output and energy excretion were assessed during run-in and week 12.  Body weight 

decreased significantly from baseline in both the RW (-2.7 ± 1.9 kg) and WW (-3.6 ± 3.2 kg) groups, but the decreases did not differ 

between the groups (P = 0.11). The reduction in body fat percentage was greater in the WW group (-3.0%) than in the RW group (-

2.1%) (P = 0.04).  In conclusion, consumption of whole-grain products resulted in a greater reduction in the percentage fat mass, 

whereas body weight changes did not differ between the RW and WW groups [47]. 

 

Lee et al. in conducted a study titled “Millet consumption decreased serum concentration of triglyceride and C-reactive 

protein but not oxidative status in hyperlipidemic rats”. This study was undertaken to investigate the hypothesis that whole grain 

consumption would have beneficial effects on lipid profiles, antioxidant status, and the inflammation state of hyperlipidemic rats 

compared to those resulting from a white rice (WR) diet. Forty-week-old male Sprague-Dawley rats (n = 24) were fed a high-fat diet 
(188.3 kJ% energy as fat) for 8 weeks to induce hyperlipidemia and were then randomly divided into 4 groups (n = 6 each) that were 

fed diets containing WR (control), sorghum, foxtail millet (FM), or proso millet for the next 5 weeks. Blood lipid profiles, hepatic 

antioxidant parameters, and inflammation-related measurements were determined in all of the groups. The concentrations of serum 

triglycerides were significantly lower in the FM and proso millet groups compared to those of the WR and sorghum groups. The 

concentrations of serum total, high-density lipoprotein (HDL), and low-density lipoprotein (LDL)-cholesterol were significantly 

higher in the sorghum group than in the WR, FM, and proso millet groups [48]. Murtaza et al. in her study “Finger millet bran 

consumption ameliorated obesity induced oxidative stress, inflammation and gut microbial derangements in high fat diet fed mice” 

evaluated the effect of finger millet whole grain and bran consumption in high fat diet fed LACA mice for 12 weeks. Mice were 

divided into control group that was fed with normal diet (10% fat as energy), a group fed with high fat diet, a group fed with high fat 

diet supplemented with finger millet bran and a group fed with high fat diet supplemented with whole grain. Finger millet bran at 10% 

(w/w) in diet showed more beneficial effect than whole grain when co-administered with high fat diet. Its supplementation prevented 

body weight gain, improved lipid profile; anti-inflammatory status; alleviated oxidative stress, regulated the expression levels of 
several obesities related genes, increased the abundances of beneficial gut bacteria (Lactobacillus, Bifidobacteria and Roseburia) and 

suppression of Enterobacter in caecal contents (p≤ 0.05). In conclusion finger millet bran supplementation could 45 be an effective 

strategy to prevent high fat diet induced changes and to develop finger millet bran enriched functional foods [49]. 
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Seema Patel in her study “Cereal bran fortified-functional foods for obesity and diabetes management: Triumphs, hurdles and 

possibilities” states Brans derived from rice, wheat, oat, barley, sorghum, millet, rye and maize have been characterized to possess a 

wealth of health-promoting ingredients. They have been validated to impart antilipaemic, antiatherogenic, antihypertensive and 

hypoglycemic properties. They have been verified to combat oxidative stress, attenuate insulin resistance, avert obesity risk by 

inducing satiety and alleviate cardiovascular complications [50]. Sarma et al. in his study “Kodo millet whole grain and bran 
supplementation prevents high-fat diet induced derangements in a lipid profile, inflammatory status and gut bacteria in mice” studied 

the role of kodo millet supplementation in age matched Swiss albino mice that were randomly divided into groups and fed their 

respective diets for 16 weeks. A high fat diet increased weight gain, reduced glucose tolerance, increased serum lipids, altered hepatic 

and adipocyte gene expression and caused dysbiosis in the intestinal beneficial bacteria. Kodo millet supplementation did not affect 

weight gain but it improved glucose tolerance and prevented an increase in the serum cholesterol and lipid parameters (P ≤ 0.05), 

modulated adipogenesis related gene expression, decreased serum IL-6 and LPS levels (P ≤ 0.05), promoted selected beneficial gut 

bacterial abundances (Lactobacillus sp., Bifidobacteria, Akkermansia and Roseburia spp.) and improved the total short chain fatty acid 

production (P ≤ 0.05) and acetate levels (P ≤ 0.05) in cecal contents. This study provides evidence that kodo millet supplementation 

alleviates high-fat diet induced changes and hence can be incorporated as a functional ingredient for the management of obesity [51]. 

Ambathi et al. in her review “MILLETS-REVIEW ON NUTRITIONAL PROFILES AND HEALTH BENEFITS” state that millets 

have a significant role in the traditional diets of many regions throughout the country. Millets have various advantageous properties 
like drought resistant, good yielding in areas where water is limited and they possess good nutritive values. Millet are rich with 

phytochemicals, however, the types and amount present vary greatly between and within different species. The processing techniques 

used for the grains, like dehulling and decortication, malting, fermentation and thermal processing, etc., have effect on the quantity of 

phenolics present, mostly helps in reducing them. Therefore, the phytochemical levels in millet foods and beverages are considerably 

lower than in the other cereal grains. There are evidences showing, millet foods and beverages have functional and health‐promoting 

effects, specifically anti-diabetic, anti-obesity, cardiovascular disease, due to the actions of these phytochemicals and play a role in 

body immune system [52]. Yu et al. conducted a study titled “Effects of millet whole grain supplementation on the lipid profile and 

gut bacteria in rats fed with high-fat diet”. To evaluate the hypolipidemic effects of millet, they investigated the function of millet 

ethanol extract and whole grain millet on lipid metabolism by in vitro and in vivo models in this study. Results showed that millet 

ethanol extract significantly decreased lipid accumulation, total cholesterol and triglyceride levels in cells. Millet supplementation 

dramatically decreased total cholesterol levels, altered lipid profiles, and down-regulated the expression of genes SREBP-1C, FAS, 

HMGCR that related to hepatic lipid metabolism in rat fed with high fat diet (HFD) [53]. Sreekanth and Polkampally in conducted a 
study “RUNNING HEAD: HEALTH: MILLET USE AGAINST MODERN MEDICATIONS TO TREAT OBESITY AND 

DIABETES”. In the study, the effects of various millets: Sorghum, Foxtail and Finger Millets have been compared to the effects of 

various medications in order to see which method had an overall benefit. Overall, millets have a healthy long-term effect and 

medications have a temporary effect on sugar derived illnesses such as obesity and diabetes. Millets can solve the root cause of the 

sickness, whereas the medications can only control or oversee the sickness [54]. 
  

Methodology 

Study design and settings 

The study design is qualitative with a mix of descriptive, cross sectional and exploratory research design tools. The 

descriptive design allows researcher to obtain information about the current status of the phenomenon while exploratory design 

familiarizes the researcher with basic details, settings and insights about the problem that have not been studied so far [59]. The major 
exploratory tool used here is a questionnaire; which is further elaborated below, hence making it also a questionnaire-based study. The 

population targeted for the study are healthy adults residing in Hyderabad, Telangana, India. A few international and interstate 

responses were also recorded. The study essentially began in June 2020 and was completed in November 2020. The entire data 

collection and analysis period lasted over the tenure of 10 months. 

 

Study sample 

By employing convenience sampling method, 250 respondents were targeted for the study. The target group were overweight 

and obese individuals. Inclusion Criteria involved individuals aging between 20-50 with no physical and mental mutilation with a 

BMI above 23.9 kg/m2. All other categories which did not fit into the above criteria were excluded from the study. 

 

Ethical approval 

This study was given clearance by the local ethical committee. The study participants were informed about the details of the 
study objectives for filling the questionnaire and confidentiality at the beginning of the survey, and informed consent in the form of a 

declaration was obtained from each participant. It has been disclosed to all the participants that their identity will keep confidential 

and the results will be used only for research purposes [60].  
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Study Instrument and validation 

The questionnaire is essentially self-designed but the idea of this questionnaire was obtained originally by two study titled 

“GReat-Child Trial™ based on social cognitive theory improved knowledge, attitudes and practices toward WG among Malaysian 

overweight and obese children” [61] and “Development and validation of a questionnaire assessing knowledge, attitude, and practices 

about obesity among obese individuals” [62] with a few modifications. The questionnaire is based on both quantitative and qualitative 
research variables that form basis for use of mix method approach for in-depth contextualization of research question. At the end, 

interested candidates were directed to register themselves for a free online nutritional counselling session. 

 

Before the commencement of the actual research, the questionnaire was than piloted with 30 respondents for its acceptability 

and consistency. This was done to investigate community behavior towards key research questions. It also helps identify loopholes in 

the questionnaire and pointed out to scope of improvement. Little modification was needed after the pilot testing. Data from the pilot 

study was not included in the final analysis. As the consistency and validity of the study questionnaire was stabilized, the 

questionnaire was made available for data collection. After the pilot study was wrapped up and the questionnaire was validated, the 

actual research was initiated. 

 

To measure the levels of various aspects of Knowledge, Attitude and Practice (KAP), the questionnaire was divided into five 
distinct modules. These include Demography, Knowledge, Attitudes, Practices and Feedback. A checkbox was added to take the 

consent of the respondent at the beginning of the questionnaire.  In each module, relevant questions were asked from the respondents. 

The Demography module contains 8 questions which included age, gender, educational qualifications, area of residence and 

anthropometric parameters such as height, weight and BMI. In the Knowledge module, the emphasis was given to assess the level of 

knowledge of respondents on Obesity, WG and Millets. It contains 8 questions out of which questions were short answer type except 

K3, K5 and K8 which were Multiple choice. The Attitudes and Practices modules contained 8 and 9 questions respectively. These two 

sections contained statements and a Likert Scale (1-5) ranging from Strongly Disagree and Strongly Agree was employed for the 

respondents to choose which was most accurate for them. And Feedback module contained 3 multiple choice questions pertaining to 

their views on the study. Overall, there were 36 questions in the questionnaire.  

 

The analysis of three modules was done on the basis of scalar-scoring method. For the Knowledge module, the correct 

responses were awarded a score of 2 points, semi correct answers were awarded 1 point and incorrect or uncertain responses were 
awarded 0 points. For Attitudes and Practices section, a numerical value is assigned to each choice in the range of responses, with the 

highest score of 5 is given to Strongly Agree and the least score of 1 awarded to Strongly Disagree. But this was scoring was reversed 

when it came to questions A4, A5 and P5. Also, question A1 was used to understand the psychological feeling of the respondent and 

hence was not awarded with any points. If a person answered all questions correctly, 93 scoring points were awarded. The total 93 

points were divided into three sections in which 13 points (13.5%) attributed to knowledge section, 35 points (37.6%) to attitude and 

45 (48.3%) points to practices. Those respondents who obtained KAP score above 50 (53%) were considered as high level, while the 

scores between 25 and 50 (26%-52%) were considered as medium level. The score below 25 (26%) was considered as low level. 

 

In order to increase the response rate by the public, an individualized Nutritional Counselling session was offered free of cost 

as an incentive to the people. A link to the registration for the session was placed at the end of the questionnaire on the Thankyou 

page. Respondents interested for the session had to open the link which forwarded them to a different Google form where they had to 
fill in their contact details. They were contacted personally in due time and were counselled according to their needs. It is to be duly 

noted that this session was provided as an incentive, not as an intervention. The data collected through this session is not included in 

the study. 

 

Data collection 

The questionnaire was self-administered and was distributed among the sample in the language English. In light of the 

COVID 19 pandemic, the data collection was based following the norms of social distancing. Therefore, this study mostly collected 

the data using Google form platform as an online survey. The link of Google form was posted and circulated using various social 

media platforms like WhatsApp groups, Instagram pages, Facebook domains etc. A poster regarding the topic was made and 

circulated which offered a Free Nutritional counselling session to interested individuals as an incentive to fill the form up.   

 

Statistical analysis 
The data was analyzed using SPSS software. Descriptive statistics were used to illustrate respondents’ demographic 

characteristics. All the categorical variables were presented as frequencies and percentages and all the continuous variables were 

shown as Mean ± Standard Deviation. To compare KAP scores, One Sample Independent T-test and One Way ANOVA was used to 

know the level of significance of variables. P –value < 0.05 considered statistically significant. Chi square tests and Kruskal – Wallis 

test were calculated to see how much Knowledge, Attitudes and Practices were related to each other. MS Excel was used to analyze 
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the correlation between Knowledge with Attitudes and Practices respectively.  

 

Results  

A total of 270 responses were received. Out of which 250 were considered for analysis. The remaining 20 responses were 

discarded as they were repetitive or were not filled accurately or did not fit the inclusion criteria. The analysis was done dividing the 
data into 2 parameters of status- Overweight (OW) and Obese (OB). Out of 250 responses, 53 (21.2%) were placed under OB and 197 

(78.8%) were categorized as OW. The data was analyzed by dividing it into different categories like Demography, Knowledge, 

Attitudes, Practices and Feedback. A section associating various demographic factors with Knowledge, Attitudes and Practices was 

also formed. The following results were obtained. 

 

Demography 

In the responses received, 62.8% of the people belonged to the age group of 20-30, out of which 64.8 % were OW. 25.6% 

were from 30-40 and 11.6% belonged to 40-50 age. A majority of 56.8% of the respondents were females. 43.6% of the males which 

responded were OB. 94% of the respondents resided in urban area, out of which 94.9% were OW. Out of the 40.8% of the respondents 

who had a sedentary lifestyle, 51.9% were OB. The rest 26.4% had a non-sedentary lifestyle and 36.8% were students out of which 

24.1% were OB and 35.2% were OW. A majority, 53.2% had studies Graduation followed by 40.4% of Post graduates or more. The 
average height of the respondents belonging to OB was 165.4 ± 1.4 cm and 167.5± 0.6 cm in OW. The average weight of the 

respondents in the OB class was 83.1± 1.6 kg and 71.8± 0.7 kg in OW. The average BMI of OB and OW classes were found to be 

31.5± 0.2 and 26.3± 1.3 respectively. Upon doing the Chi Square test, the questions D4, D7 and D8 had statistically significant 

association with the status as the p value was less than 0.05. 

 

 
Figure 1: Gender of the respondents. 

 

 
Figure 2: Occupation of the respondents 

 

Figure 3: Average Heights (cm), Weights (kg) and BMI of the participants. 
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Table 1: Sociodemographic profile of study participants (n=250) 

Questions  Range 

 

OB OW Total 

D1. Age 20- 30 Count 30 127 157 

  

 % within Status 55.60% 64.80% 62.80% 

 

30-40 Count 14 50 64 

  

 % within Status 25.90% 25.50% 25.60% 

 

40-50 Count 10 19 29 

  

 % within Status 18.50% 9.70% 11.60% 

 
Total Count 54 196 250 

D2. Gender Female Count 29 112 141 

  

 % within Status 53.70% 57.10% 56.40% 

 

Male Count 25 84 109 

  
 % within Status 46.30% 42.90% 43.60% 

 
Total Count 54 196 250 

D3. Area of 
Residence Urban Count 49 186 235 

  

 % within Status 90.70% 94.90% 94.00% 

 

Rural Count 5 10 15 

  
 % within Status 9.30% 5.10% 6.00% 

 
Total Count 54 196 250 

D4. Occupation Sedentary Count 28 74 102 

  

 % within Status 51.90% 37.80% 40.80% 

 

Non Sedentary Count 13 53 66 

  

 % within Status 24.10% 27.00% 26.40% 

 

Student Count 13 69 82 

  

 % within Status 24.10% 35.20% 32.80% 

 
Total Count 54 196 250 

D5. Educational 

Qualification SSC Count 3 1 4 

  

 % within Status 5.60% 0.50% 1.60% 

 

Intermediate Count 3 9 12 

  

 % within Status 5.60% 4.60% 4.80% 

 

Graduation Count 30 103 133 

  

 % within Status 55.60% 52.60% 53.20% 
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Post-Graduation or more. Count 18 83 101 

  

 % within Status 33.30% 42.30% 40.40% 

 
Total Count 54 196 250 

 

Table 2: Means of Height, Weight and BMI according to OB and OW. 

Status D6.Height (cm) D7.Weight (kg) BMI (kg/m2) 

OB Mean 165.40 83.11 31.532 

N 54 54 54 

Std. Deviation 10.454 11.840 1.4857 

Std. Error of Mean 1.423 1.611 .2022 

OW Mean 167.50 71.88 26.381 

N 196 196 196 

Std. Deviation 8.653 10.250 1.8757 

Std. Error of Mean .618 .732 .1340 

Total Mean 167.04 74.31 27.494 

N 250 250 250 

Std. Deviation 9.091 11.557 2.7813 

Std. Error of Mean .575 .731 .1759 

 

Knowledge 

Almost 5.6% of the respondents lacked knowledge on what obesity was; out of which 14.8% were OB. 8.4% of the responses 

where that obesity refers to unhealthy fat and 86% of the respondents responded saying the obesity refers to excessive body weight; 

out of which 79.6% were OB and 87.8% were OW. 94% of the people thought that excessive eating causes obesity; from which 88.9% 

and 95.4% were OB and OW respectively. 2% of the people thought unhealthy lifestyle and 4% lacked knowledge to the causes of 

obesity. 94.8% of the people thought obesity was harmful to health; 88.9% were OB and 95.4% were OW. 86.4% reasoned that 

obesity increases the risk of other diseases; 81.5% and 87.8% OB and OW respectively. 2.4% suggested a reduced lifespan and 11.2% 
lacked knowledge on the topic. On being asked about the difference between WG and RG, 16.4% lacked knowledge; 27.8% from OB 

and 13.3% from OW. 11.6% responded RG has less nutrition and 72% responded that RG undergo more processing that WG; 64.8% 

from OB and 74% from OW. 58.4% of the people thought RG were harmful to health and 40.8% were indecisive. 58% of the 

respondents were aware about millets and 26.8% could name the millets they used; 25.9% of which were OB and 27% were OW.  

And 57.2% of the people were aware that millets can be consumed 3-4 times a week; out of which 50% were OB and 59% were OW. 

Upon doing the Chi Square test, the question K2 had statistically significant association with the status as the p value was less than 

0.05. 

 

Figure 4: Do you think obesity is harmful for health? 
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Figure 5: Difference between RG and WG 

 
 

 

 

 

 

 

 

 

Figure 6: Consumption pattern of Millets 

 
 

Table 3: Knowledge about obesity and WG and millets among respondents. 

Questions Options 

 

OB OW Total 

K1. What do you think is 

obesity? 

Incorrect answer/ I 

don’t know Count 8 6 14 

  

% within Status 14.80% 3.10% 5.60% 

 

Unhealthy fat Count 3 18 21 

  

% within Status 5.60% 9.20% 8.40% 

 

Excessive body weight Count 43 172 215 

  

% within Status 79.60% 87.80% 86.00% 

 
Total Count 54 196 250 

K2.    What are the 

causes of obesity? 

Incorrect answer/ I 

don’t know Count 5 5 10 
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% within Status 9.30% 2.60% 4.00% 

 

Bad lifestyle Count 1 4 5 

  

% within Status 1.90% 2.00% 2.00% 

 

Excessive eating Count 48 187 235 

  

% within Status 88.90% 95.40% 94.00% 

 
Total Count 54 196 250 

K3. Do you think obesity 

is harmful for the body? 

Incorrect answer/ I 

don’t know Count 2 10 12 

  

% within Status 3.70% 5.10% 4.80% 

 

Yes Count 52 185 237 

  

% within Status 96.30% 94.40% 94.80% 

 

No Count 0 1 1 

  

% within Status 0.00% 0.50% 0.40% 

 
Total Count 54 196 250 

K4. If yes, why do you 

think obesity is harmful? 

Incorrect answer/ I 

don’t know Count 9 19 28 

  

% within Status 16.70% 9.70% 11.20% 

 

Reduced lifespan Count 1 5 6 

  

% within Status 1.90% 2.60% 2.40% 

 

Increased risk of other 

diseases Count 44 172 216 

  

% within Status 81.50% 87.80% 86.40% 

 
Total Count 54 196 250 

K5. What is the 
difference between 

refined cereals and WG? 

Incorrect answer/ I 

don’t know Count 15 26 41 

  

% within Status 27.80% 13.30% 16.40% 

 

RG has less nutrition Count 4 25 29 

  

% within Status 7.40% 12.80% 11.60% 

 

RG undergo more 

processing Count 35 145 180 

  

% within Status 64.80% 74.00% 72.00% 
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Total Count 54 196 250 

K6. Do you think RGs 

are harmful to health? 

Incorrect answer/ I 

don’t know Count 24 78 102 

  

% within Status 44.40% 39.80% 40.80% 

 

No Count 30 116 146 

  

% within Status 55.60% 59.20% 58.40% 

 

Yes Count 0 2 2 

  

% within Status 0.00% 1.00% 0.80% 

 
Total Count 54 196 250 

K7. What are millets? 

Name some of the 

millets you consume? 

Incorrect answer/ I 

don’t know Count 9 29 38 

  
% within Status 16.70% 14.80% 15.20% 

 

Millet names Count 14 53 67 

  

% within Status 25.90% 27.00% 26.80% 

 

Small healthy seeds 

with example Count 31 114 145 

  

% within Status 57.40% 58.20% 58.00% 

 
Total Count 54 196 250 

K8. How many times a 
week should we 

consume millets? 

Incorrect answer/ I 

don’t know Count 27 80 107 

  

% within Status 50.00% 40.80% 42.80% 

 

3-4 times Count 27 116 143 

  

% within Status 50.00% 59.20% 57.20% 

 
Total Count 54 196 250 

 

Attitudes 
Out of all the respondents, 20.4% Strongly Disagree (SD) that they considered themselves obese; 9.3% were OB and 24.5% 

were OW. And 23.4% Strongly Agree (SA) that they were obese; 44.4% actually being OB and 80.1% were OW. 81.2% SA that 

obesity is a serious problem; 85.2% from OB and 80.1% from OW. 50.8% SA that millets has a beneficial effect on weight loss; 

64.3% OB and 46.9% OW. 11.2% of the respondents SD that they can’t switch to WG because they don’t taste good, while 12.8% SA 

and 36.4% were neutral; 31.5% OB and 37.8% OW. 9.2% SA that they consider themselves healthy and are not worried to switch to 

WG while 13.6% SD and a majority of 36.8% were neutral; 31.5% OB and 38.3% OW. 2.4% SD that it is easy to add millets into the 

diet, 20% SA and 32% agree; out of which 27.8% are OB and 34.2% are OW. 2% SD that physical activity is necessary for weight 

loss and 78% SA; 88.9% OB and 75% OW. 5.2% SD to change their lifestyle to lose weight; 3.7% and 5.6% OB and OW 

respectively. 51.4% SA; out of which 66.7% OB and 47.2% are OW. Upon doing the Chi Square test, the questions A1 and A8 had 

statistically significant association with the status as the p value was less than 0.05. 
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Figure 7: I consider myself obese. 

 
 

 
Figure 8: I think consumption of millets and WG is helpful for weight loss. 

 

 
Figure 9: I am willing to change my diet and lifestyle in order to lose weight. 

 

Table 4: Attitudes about obesity and WG and millets among respondents. 

Questions Options  OB OW Total 

A1. I consider myself 

obese. 

Strongly Disagree Count 5 46 51 

  % 
within 

Status 

9.30% 23.50% 20.40% 

 Disagree Count 7 30 37 

  % 
within 

Status 

13.00% 15.30% 14.80% 
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 Neutral Count 11 45 56 

  % 

within 

Status 

20.40% 23.00% 22.40% 

 Agree Count 7 41 48 

  % 

within 

Status 

13.00% 20.90% 19.20% 

 Strongly Agree Count 24 34 58 

  % 

within 

Status 

44.40% 17.30% 23.20% 

 Total Count 54 196 250 

A2. I think obesity is a 

serious problem and must 

be tackled. 

Strongly Disagree Count 1 1 2 

  % 

within 

Status 

1.90% 0.50% 0.80% 

 Disagree Count 0 5 5 

  % 

within 

Status 

0.00% 2.60% 2.00% 

 Neutral Count 1 5 6 

  % 

within 

Status 

1.90% 2.60% 2.40% 

 Agree Count 6 28 34 

  % 

within 

Status 

11.10% 14.30% 13.60% 

 Strongly Agree Count 46 157 203 

  % 

within 

Status 

85.20% 80.10% 81.20% 

 Total Count 54 196 250 

A3. I think consumption of 

millets and WG is helpful 

for weight loss. 

Strongly Disagree Count 0 3 3 

  % 

within 

Status 

0.00% 1.50% 1.20% 

 Disagree Count 0 4 4 

  % 

within 

Status 

0.00% 2.00% 1.60% 

 Neutral Count 10 33 43 

  % 

within 

Status 

18.50% 16.80% 17.20% 

 Agree Count 9 64 73 
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  % 

within 

Status 

16.70% 32.70% 29.20% 

 Strongly Agree Count 35 92 127 

  % 

within 

Status 

64.80% 46.90% 50.80% 

 Total Count 54 196 250 

A4. It is difficult for me to 

switch to WG because they 

don’t taste good. 

Strongly Disagree Count 9 19 28 

  % 

within 
Status 

16.70% 9.70% 11.20% 

 Disagree Count 10 30 40 

  % 

within 
Status 

18.50% 15.30% 16.00% 

 Neutral Count 17 74 91 

  % 

within 
Status 

31.50% 37.80% 36.40% 

 Agree Count 8 51 59 

  % 

within 

Status 

14.80% 26.00% 23.60% 

 Strongly Agree Count 10 22 32 

  % 

within 

Status 

18.50% 11.20% 12.80% 

 Total Count 54 196 250 

A5. I am not worried 

whether to choose a whole 

grain food or not because I 
am still healthy. 

Strongly Disagree Count 7 27 34 

  % 

within 

Status 

13.00% 13.80% 13.60% 

 Disagree Count 17 48 65 

  % 

within 

Status 

31.50% 24.50% 26.00% 

 Neutral Count 17 75 92 

  % 
within 

Status 

31.50% 38.30% 36.80% 

 Agree Count 8 28 36 

  % 
within 

Status 

14.80% 14.30% 14.40% 
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 Strongly Agree Count 5 18 23 

  % 

within 

Status 

9.30% 9.20% 9.20% 

 Total Count 54 196 250 

A6. It is easy for me to add 

millets into my diet. 

Strongly Disagree Count 2 4 6 

  % 

within 
Status 

3.70% 2.00% 2.40% 

 Disagree Count 6 27 33 

  % 

within 

Status 

11.10% 13.80% 13.20% 

 Neutral Count 18 61 79 

  % 

within 

Status 

33.30% 31.10% 31.60% 

 Agree Count 15 67 82 

  % 

within 

Status 

27.80% 34.20% 32.80% 

 Strongly Agree Count 13 37 50 

  % 

within 

Status 

24.10% 18.90% 20.00% 

 Total Count 54 196 250 

A7. I think physical 

activity is necessary for 

weight loss. 

Strongly Disagree Count 1 4 5 

  % 

within 

Status 

1.90% 2.00% 2.00% 

 Disagree Count 0 4 4 

  % 

within 

Status 

0.00% 2.00% 1.60% 

 Neutral Count 1 9 10 

  % 

within 

Status 

1.90% 4.60% 4.00% 

 Agree Count 4 32 36 

  % 

within 

Status 

7.40% 16.30% 14.40% 

 Strongly Agree Count 48 147 195 

  % 

within 

Status 

88.90% 75.00% 78.00% 

 Total Count 54 196 250 
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A8. I am willing to change 

my diet and lifestyle in 

order to lose weight. 

Strongly Disagree Count 2 11 13 

  % 
within 

Status 

3.70% 5.60% 5.20% 

 Disagree Count 0 10 10 

  % 
within 

Status 

0.00% 5.10% 4.00% 

 Neutral Count 4 25 29 

  % 

within 
Status 

7.40% 12.80% 11.60% 

 Agree Count 12 57 69 

  % 

within 
Status 

22.20% 29.20% 27.70% 

 Strongly Agree Count 36 92 128 

  % 

within 
Status 

66.70% 47.20% 51.40% 

 Total Count 54 195 250 

      

 

Practices 

1.6% SD to make an effort to pick WG over RG. 36.4% SA; 42.6% of which were OB and 34.7% were OW. 32.8% SA that 

the use multigrain flour; 48.1% OB and 28.6% OW. 7.6% SD and 34.8% agree; 24.1% OB and 37.8% OW. 4.8% SD to use brown 

bread over white bread and 40.4% SA; 46.3% were OB and 38.8% were OW. 4.8% SD to choose oats cookie over sweet cream 
cookie; 3.7% OB and 5.1 OW. 38.8% SA; 44.4% OB and 37.2% OW. 56.7% of the respondents SD that they skip meals in order to 

lose weight; 53.7% OB and 57.1% OW. 9.6% SA; 14.8% of which are OB and 8.2% are OW. 29.2% SD to choose brown rice over 

white rice; 27.8% are OB and 29.6% are OW. 13.2% SA; 11.1% OB and 13.8% OW. 15.2% SD to snack on WG snacks; 16.7% of 

which are OB and 14.8% are OW. 20.4% SA; 22.2% OB and 19.9% OW. A majority of 27.2% agree; 31.5% of which are OB and 

26% are OW. 12.8% SD to exercise 30 minutes daily; 13% are OB and 12.8% OW. 36% SA; 37.1% are OB and 35.7% OW. 13.2% 

SD to make upma using dalia instead of semolina. 21.2% SA; 22.2% are OB and 20.9% are OW. 28% were neutral; 25.9% were OB 

and 28.6% were OW. Upon doing the Chi Square test, the question P2 had statistically significant association with the status as the p 

value was less than 0.05. 

 
Figure 10: I make a conscious effort to pick WG over RG. 
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Figure 11: I usually skip meals in order to lose weight. 

 
Figure 12: I exercise for 30 minutes every day. 

 

Table 5: Practices about obesity and WG and millets among respondents. 

Questions Options  OB OW Total 

P1. I make a conscious 

effort to pick whole grain 

products over refined 

products. 

Strongly Disagree Count 4 0 4 

  % within 
Status 

7.40% 0.00% 1.60% 

 Disagree Count 2 25 27 

  % within 

Status 

3.70% 12.80% 10.80% 

 Neutral Count 10 41 51 

  % within 

Status 

18.50% 20.90% 20.40% 

 Agree Count 15 62 77 

  % within 

Status 

27.80% 31.60% 30.80% 

 Strongly Agree Count 23 68 91 

  % within 

Status 

42.60% 34.70% 36.40% 

 Total Count 54 196 250 
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P2. I use multigrain flour 

instead of refined wheat 

flour in my home 

Strongly Disagree Count 5 14 19 

  % within 
Status 

9.30% 7.10% 7.60% 

 Disagree Count 3 21 24 

  % within 
Status 

5.60% 10.70% 9.60% 

 Neutral Count 7 31 38 

  % within 

Status 

13.00% 15.80% 15.20% 

 Agree Count 13 74 87 

  % within 

Status 

24.10% 37.80% 34.80% 

 Strongly Agree Count 26 56 82 

  % within 

Status 

48.10% 28.60% 32.80% 

 Total Count 54 196 250 

P3. I will buy brown bread 

if I had to choose between 

white bread and brown 

bread. 

Strongly Disagree Count 3 9 12 

  % within 
Status 

5.60% 4.60% 4.80% 

 Disagree Count 4 20 24 

  % within 

Status 

7.40% 10.20% 9.60% 

 Neutral Count 10 42 52 

  % within 

Status 

18.50% 21.40% 20.80% 

 Agree Count 12 49 61 

  % within 

Status 

22.20% 25.00% 24.40% 

 Strongly Agree Count 25 76 101 

  % within 

Status 

46.30% 38.80% 40.40% 

 Total Count 54 196 250 

P4. I would choose a oats 

cookie if there is an option 

between sweet creamy 

cookie and oats cookie. 

Strongly Disagree Count 2 10 12 

  % within 

Status 

3.70% 5.10% 4.80% 

 Disagree Count 5 22 27 

  % within 

Status 

9.30% 11.20% 10.80% 
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 Neutral Count 16 51 67 

  % within 

Status 

29.60% 26.00% 26.80% 

 Agree Count 7 40 47 

  % within 

Status 

13.00% 20.40% 18.80% 

 Strongly Agree Count 24 73 97 

  % within 

Status 

44.40% 37.20% 38.80% 

 Total Count 54 196 250 

P5. I usually skip meals in 

order to lose weight. 

Strongly Disagree Count 29 112 141 

  % within 

Status 

53.70% 57.10% 56.40% 

 Disagree Count 3 33 36 

  % within 

Status 

5.60% 16.80% 14.40% 

 Neutral Count 7 21 28 

  % within 

Status 

13.00% 10.70% 11.20% 

 Agree Count 7 14 21 

  % within 

Status 

13.00% 7.10% 8.40% 

 Strongly Agree Count 8 16 24 

  % within 

Status 

14.80% 8.20% 9.60% 

 Total Count 54 196 250 

P6. I eat brown rice when I 

have to eat rice. 

Strongly Disagree Count 15 58 73 

  % within 

Status 

27.80% 29.60% 29.20% 

 Disagree Count 12 33 45 

  % within 

Status 

22.20% 16.80% 18.00% 

 Neutral Count 12 39 51 

  % within 

Status 

22.20% 19.90% 20.40% 

 Agree Count 9 39 48 

  % within 

Status 

16.70% 19.90% 19.20% 

 Strongly Agree Count 6 27 33 

  % within 

Status 

11.10% 13.80% 13.20% 

 Total Count 54 196 250 
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P7. I usually snack on 

whole grain items  like 

Digestive biscuits. 

Strongly Disagree Count 9 29 38 

  % within 

Status 

16.70% 14.80% 15.20% 

 Disagree Count 3 25 28 

  % within 

Status 

5.60% 12.80% 11.20% 

 Neutral Count 13 52 65 

  % within 

Status 

24.10% 26.50% 26.00% 

 Agree Count 17 51 68 

  % within 

Status 

31.50% 26.00% 27.20% 

 Strongly Agree Count 12 39 51 

  % within 

Status 

22.20% 19.90% 20.40% 

 Total Count 54 196 250 

P8. I exercise for at least 

30 minutes every day. 

Strongly Disagree Count 7 25 32 

  % within 

Status 

13.00% 12.80% 12.80% 

 Disagree Count 5 22 27 

  % within 

Status 

9.30% 11.20% 10.80% 

 Neutral Count 8 32 40 

  % within 

Status 

14.80% 16.30% 16.00% 

 Agree Count 14 47 61 

  % within 

Status 

25.90% 24.00% 24.40% 

 Strongly Agree Count 20 70 90 

  % within 

Status 

37.00% 35.70% 36.00% 

 Total Count 54 196 250 

P9. I prefer to make upma 
using daliah instead of 

semolina. 

Strongly Disagree Count 7 26 33 

  % within 

Status 

13.00% 13.30% 13.20% 

 Disagree Count 8 27 35 

  % within 
Status 

14.80% 13.80% 14.00% 

 Neutral Count 14 56 70 

  % within 
Status 

25.90% 28.60% 28.00% 

 Agree Count 13 46 59 
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  % within 

Status 

24.10% 23.50% 23.60% 

 Strongly Agree Count 12 41 53 

  % within 

Status 

22.20% 20.90% 21.20% 

 Total Count 54 196 250 

 

Feedback 
92.4% of the respondents liked the concept of the study; 88.9% of which were OB and 93.4% were OW. 4.4% responded 

maybe; out of which 9.3% were OB and 3.1% were OW. 93.2% found the questions relevant to the topic; 98.1% of which were OB 

and 91.8% were OW. 4% responded maybe. 70.4% responded affirmative when asked if they gained any new information on the 

topic; 72.2% of which were OB and 69.9% were OW. 26.4% responded maybe; out of which 22.2% were OB and 27.6% were OW. 

Upon doing the Chi Square test, none of the questions had any statistically significance with the status as the p value was greater than 

0.05. 

 
Figure 13: Enthusiasm of people to gain more knowledge. 

 

Table 6: Feedback of the respondents regarding the study. 

Questions Options  OB OW Total 

F1. Do you like the 

concept of the study? 

Yes Count 48 183 231 

  % within Status 88.90% 93.40% 92.40% 

 No Count 1 7 8 

  % within Status 1.90% 3.60% 3.20% 

 Maybe Count 5 6 11 

  % within Status 9.30% 3.10% 4.40% 

 Total Count 54 196 250 

F2. Do u think the 

questions were relevant 

to the topic? 

Yes Count 53 180 233 

  % within Status 98.10% 91.80% 93.20% 

 No Count 0 7 7 

  % within Status 0.00% 3.60% 2.80% 

 Maybe Count 1 9 10 
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  % within Status 1.90% 4.60% 4.00% 

 Total Count 54 196 250 

F3. Did you gain any 

new knowledge or 

information regarding 

the topic? 

Yes Count 39 137 176 

  % within Status 72.20% 69.90% 70.40% 

 No Count 3 5 8 

  Count 12 2.60% 3.20% 

 Maybe % within Status 22.20% 54 66 

    27.60% 26.40% 

 Total Count 54 196 250 

Scores of KAP:  

All the individual responses were evaluated separately and were divided between the two parameters of OB and OW. In the 

OB category, the total KAP score was 70.54± 1.3, the average Knowledge score was 9.85± 0.3, 27.7 ± 0.4 and 34.19± 0.8 for 

Attitudes and Practices respectively. In the OW category, the total KAP score was found to be 69.25± 0.6, for Knowledge it was 10.8± 
1.6, for Attitudes was 26.8± 0.2 and for Practices 31.73± 0.4. Upon combining both the groups, the average total score was found to 

be 69.53±0.5, Knowledge was 10.6± 0.1, Attitudes were 27.02± 0.2 and 31.83± 0.4 in Practices. Upon doing the ANOVA test, it was 

found that the association between Total scores, Knowledge, Attitudes and Practices with Status respectively was statistically 

insignificant as the p values of all them was found to be greater than 0.05. 

 
Figure 14: Averages of Total score, K, A and P score. 

 

Table 7: Means of Total scores, and scores of K, A and P respectively. 

Status  Total Score K (out of 13) A (out of 35) P (out of 45) 

OB Mean 70.54 9.85 27.72 32.19 

 N 54 54 54 54 

 Std. Deviation 9.91 2.688 3.165 6.585 

 Std. Error of 

Mean 

1.349 0.366 0.431 0.896 

OW Mean 69.25 10.89 26.82 31.73 

 N 196 196 196 196 

 Std. Deviation 9.211 2.372 3.573 6.367 

 Std. Error of 
Mean 

0.658 0.169 0.255 0.455 

Total Mean 69.53 10.66 27.02 31.83 

 N 250 250 250 250 

 Std. Deviation 9.361 2.475 3.502 6.404 
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 Std. Error of 

Mean 

0.592 0.157 0.221 0.405 

 

Association of KAP with Demographic factors 

We see that Knowledge is weakly positively associated with Attitudes and Practices. Upon Chi square analysis done between 

K, A and P with demographic factors, we find that some of them are statistically significantly associated with factors demography 

such as age, gender, area of residence, occupation and educational qualification. Height and weight have a genetic predisposition and 
hence were not considered for analysis. The criteria for choosing statistically significance were a p value less than 0.05. Based on this, 

in the Knowledge section we find K6 is positively associated with age, K6 and K7 with gender, K4 and K6 with area of residence, K6 

and K8 with Occupation and K3 and K5 with Educational qualification. In the Attitudes section, we find A1, A3 and A4 positively 

associated with age, A1 associated with gender, A5 associated with area of residence, A1 associated with occupation and A7 

associated with educational qualification. In the Practices section, we find all questions except of P3 and P4 are positively associated 

with age, all questions but P1, P2 and P4 are associated with gender, none of the questions associated with area of residence, P1, P2, 

P6, P7 and P8 associated with occupation and P1, P2, P5 and P8 associated with educational qualification. 

 

 

Discussion 

The study was designed to assess the parameters of Knowledge, Attitudes and Practices regarding obesity and its 
management among the population. The worldwide growing numbers of obesity cases is a huge concern for the future of the world 

and will drastically affect the quality of life. Obesity is associated with a higher morbidity for a number of chronic diseases such as 

coronary heart disease, hypertension, and diabetes mellitus, which might increase the risk for inability to work and thus lower income 

[64]. The etiology of obesity is multifactorial, ranging from lifestyle choices such as excess food intake and insufficient physical 

activity, to use of medications that have weight gain as an undesirable side effect. Economic and political determinants of available 

foodstuffs and even social networks may also contribute to obesity. Successful management of obesity requires the understanding and 

acceptance of a new paradigm that identifies obesity as a disease--one defined by waist circumference--that requires treatment. 

Obesity meets all accepted criteria of a medical disease, including a known etiology, recognized signs and symptoms, and a range of 

structural and functional changes that culminate in pathologic consequences [63]. 

 

In order to tackle this problem, we need to understand it at the grassroots level. Options for treating obesity include lifestyle 

modifications (dietary changes, increased physical activity, behavior modification) and, for the morbidly obese, surgery. Lifestyle 
modification is rarely successful over the long term; therefore, addition of pharmacotherapy should be considered for obese 

individuals who have difficulty achieving and maintaining weight goals with lifestyle modifications alone. Several weight loss drugs 

are available for long-term use, with others in various stages of clinical development [63]. Only medical intervention is not merely 

enough, we need to find out what is the behavior and basic life practices of people so that we can optimize the treatment and improve 

prognosis rates. This can only be done by understanding the awareness of people on the topic, their feelings about it and their actions 

in real life. 

 

Knowledge: Knowledge is what makes humans different from other animals. A human’s ability to learn and constantly improve and 

adapt to different situations has caused the evolution of the race from the Stone age to the modern 21st century. With proper 

knowledge, people learn to identify problems and choose the proper course of action to deal with it. Knowledge empowers a person in 

a way no other thing can. It improves the situation not only on an individual basis, but also the people nearby. As mentioned before, 
obesity is one of the greatest prevailing problem and its outlook over the coming years does not seem very hopeful. It is essential for 

people to be properly equipped with knowledge regarding obesity, clearing of misconceptions and enabling individuals to increase 

research in the area. If we compare some of the demographic factors with Knowledge section, we find that a majority of the 

participants belonging to 30-40 years of age; up to 90.6% had a higher awareness about obesity and its causes. Males, up to 90.8% had 

a higher understating about the same. People living in urban settlements had a higher rate of awareness and so did 92.4% of the non-

sedentary population. Even though not always the case, knowledge is associated with educational qualification of a person. In regards 

to the study, we find that 86.1% of the people qualified as Post graduates or more had a clear idea on what obesity is and its causes. 

When asked if obesity is harmful to health, we find that a majority of 96.8% of people belonging to age group 30-40 years did think 

obesity is harmful. Most males, 97.2% and people living in urban areas agreed with the same. 97% of the non-sedentary population 

and those qualified as Post graduates or more also had a similar thinking.  

 
When asked about the difference between WG and RG, the young segment belonging to 20-30 years of age knew to 

distinguish clearly. 73% of the females had a clearer idea over the difference between WG and RG; probably accounting to the time 

they spend in the kitchen compared to men. 72.3% of people living in urban areas, 79.3% of students and 77% of post graduates or 

http://www.ijmer.in/
http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf


 
Cover Page 

  

  

DOI: http://ijmer.in.doi./2021/10.06.114 
 

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:6(6), June:2021 

Online Copy of Article Publication Available: www.ijmer.in 

Digital certificate of publication:http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 10th June - Publication Date:30th June 2021 

 

 
99 

 

more could differentiate between the two. When asked if RGs are harmful for health, 75% of 30-40 ae group agreed to the harmful 

effect. 67% of males, 64.7% sedentary and post graduates also agreed to the same. In regards to awareness about millets, we find 65% 

of the 30-40 age group knew what millets were and they consumed it. 63.3% of the males and 58.3% of people living in urban 

settlement knew what they were. Sedentary section of the population had a better idea about millets as compared to other sections, and 

PG qualified people showed more awareness. Upon asked the frequency of consumption of millets, 65% of respondents belonging to 
40-50 age group responded 3-4 times a week. 61.5% of males and 60% of people in rural area responded the same. It can be noted that 

in rural areas there is not much advancement in food sources so people tend to get easily grown and available millets as compared to 

processed food supermarket run urban areas. 64.7% of the sedentary population and 75% of the SSC qualified people consumed 3-4 

times a week; probably accounting to that fact that people with such qualification generally do not have high payed jobs and cannot 

afford junk food and royalty cereals.  

 

Attitudes: It is often what people think which defines them. All human beings have a similar physical structure, but what 

distinguishes them from each other are their thoughts and beliefs. A person’s perception often defines their way of life and is 

individualized. That’s why two people may look at a same problem in different ways and approach them differently. Knowledge often 

tends to have an effect on attitude and usually a person with greater knowledge tend to develop correct attitudes. They make a person 

who they are and help determine the personality of a person. Attitudes can be both in terms of professional as well as personal life. A 
person’s perception of self also has a huge role to play in confidence of a person and the ability to govern their life. The attitudes of 

people towards obesity has changed. Over the past 20 years the number of people classified as overweight and obese has increased. 

Alongside the more obvious health and economic implications is a less obvious and potentially significant societal impact: the 

stigmatization of obese people and the development of anti-fat attitudes. These anti-fat attitudes present considerable cause for 

concern as stigmatization can result in elevated depression, general psychiatric symptoms, body image disturbance and lower self-

esteem in obese people [65]. 

 

In context of the study, when people were asked if they considered themselves obese, 20.4% SD that they considered 

themselves obese; 9.3% were OB and 24.5% were OW. And 23.4% SA that they were obese; 44.4% actually being OB and 80.1% 

were OW. We see that the proportion of OW people perceived themselves as obese even though they were not. We see mostly 

respondents of the age group of 40-50 considered themselves obese, probably accounting to the lack of physical activity as age 

increases. 32.1% of the males and 23.4% of people living in urban area consider themselves obese. 38.4% of people involved in non-
sedentary occupations and 50% of the people qualified SSC considered themselves obese. This may be due to that fact that people 

might not be aware what obesity is due to a lower qualification. When asked if obesity is considered as a serious problem, 84% of the 

30-40 age group agreed to it. 85% of males and 81.7% of people living in urban settlements and 86% of the students all held similar 

opinions. When asked if millets are beneficial for WL, most of the 40-50 age group responded yes, 53.2% males, 53.3% of people in 

rural areas, 57.6% of non-sedentary occupations and 51.1% of people PG qualified all agreed. When asked about physical activity and 

its help in WL, 82.8% of people belonging to 30-40 age group agreed. 80% females, 80% of people in rural residence, 86.6% students 

and 81.2% of PG qualified people had a similar understanding. When asked about their willingness to change their lifestyle by adding 

WG and millets into diet and including physical activity, 40-50 age group seemed the most willing. 55% of the females showed more 

enthusiasm, which says a lot about the easy learning and adaptability of females over males. 51.9% of urban areas, 54.9% students and 

66.7% of SSC respondents showed a greater zeal in improving their lives. 

 
Practices: People often tend to apply to themselves what they find useful. When it comes to practices, the intellect of a person is 

actually put to test. Just having mere knowledge is not enough. It is a complete waste if not acted upon. To be unaware is one thing, 

but to be ignorant is another. A person’s attitudes may define him, but their actions speak for them. Life is usually never under control 

of a person, its unexpected. One cannot govern the future or choose circumstances. But what a person can control is how to react to 

them. And that is the most powerful form of control a person can have on their lives. An intelligent person gains knowledge and uses 

it to solve problems and applies it in his life. They say that intentions matter but they don’t run the world; actions do. So, practices 

basically are the most essential factor when it comes to management of situations, including obesity. It is the area which actually has 

the potential for changing the outcome of obesity. Just having good K and A and not applying them as P in one’s life is as good as not 

having any. 

 

In context of the study, when people about their choice of WG over RG products in major meals, majority of the people of 

40-50 age group preferred WG. 55% of the females also chose WG, which is a good thing as it is usually the females which govern 
the kitchen area. 51% of the urban settlers and 54% of sedentary workers all chose WG over RG. When asked about healthy snacking 

items over processed items, the youngsters of 20-30 years chose WG snacks, so did 47.5% females, 46.7% or rural residence, 46.3% 

students chose the same. This shows us a positive trend when it comes to healthy snacking; especially in the younger population as 

they will be the future of the obesity outcome. When asked if they skip meals in order to LW, 40–50-year-olds didn’t agree to it. So 

did 71.6% of males, 57% of urbanites, 62.1% of non-sedentary occupations and 64.4% of PG qualified respondents. When asked 
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about exercising 30 minutes daily, 30-40 age group gave an affirmative response, so did 54.1% of males, 37% of urban settlers, 43.9% 

of non-sedentary workers and 38.6% of PG qualified respondents. 

 

We see that the average total scores are higher among OB section of the population. They also show higher A and P scores as 

compared to OW category. K score was comparatively higher in OW though. When we look the scoring in terms of various 
demographic factors, the total KAP score, we notice that the highest average score of 73.50 was found among 30- 40 age group. Males 

had the average score of 72.27. people living in urban residence had a greater score of 69.7, and the sedentary section of the 

population has a higher average score of 70.9. Higher educational qualification has showed an increased score of 71.4. When K score 

is looked upon, we see that average score of 10.94 is seen in the 30-40 age group. 10.8 is the average score in males, 10.7 for urban 

settlers10.72 in students and 10.9 in PG qualified individuals. When A score is considered single handedly, we notice the higher 

average score of 27.62 in 30-40 age group, 27.2 in males, 27.1 in urbanites, 27.09 in students and 27.5 in PG qualifications. On 

comparing with P scores, we see an average score of 35.3 in 40-50 age group, 33.8 in males, 32.2 in rural areas, 33.1 in sedentary 

occupations and 33.1 in PG qualified students. 

 

It is interesting to note that people belonging to age group 30-40 are the middle ground. They are neither too old to be 

unaware of technological advancements nor are they young enough to completely adapt to the eating habits and patterns of the 
youngsters. So that might explain why these people have a higher total, K and A score. We see a constant higher rate of total score, K, 

A and P in males compared to females. This can be due to tat fact that India still is a developing country with roots of patr iarchy 

embedded into it. The lack of representation of women may be due to the lack of opportunities presented to them. When we look at the 

data based on the settlement of area, we find that people living in urban area have a greater total score, K and A score. P score has 

higher in rural areas. The greater level of K and A scores in urban areas can be explained by the easy access to education and other 

technological advancements. Rural people tend to generally have healthier eating practices- possibility of lack of availability of junk 

food or tradition. People belonging to the sedentary occupations have a greater total score and P score. And students have a greater K 

and A score which can be accounted by that fact that they are receiving education. And in regards to education, we always see that 

higher education has constant high averages in all total score, K, A and P scores respectively. This fact is a representation of itself on 

how important education is in shaping not only an individual’s life but also the society made by the individuals. 

 

K has been found to be positively associated with A and P. So increasing in the awareness level of the people can also help 
reduce the problem. We also notice that people perception of self also determines their practices; we find a positive correlation 

between A and P. Therefore, it is necessary for a person to change their mindset in order to actually adhere to changes in their lives. 

 

Strengths and Limitations 

Every study has its own strengths and limitations. And no one better than the author can know them. The strengths and 

limitations of a study are important to understand so that other researchers can get aware of what the study lacks and what all 

problems arised during the study so that they will not repeat the same course of action or will know how to deal with the situation 

more appropriately.  The study based on a concept of importance in this era of the world where obesity is ever on the increase. A lot of 

research is being put into ways to understand, manage and prevent obesity. This study help analyze the problem of obesity at the grass 

root level. It looks at the practical part of the problem and tries to find out the gap between theoretical work and practical life. Also, 

this form of study is relatively new to India on the topic of obesity in relation to food items as a possible dietary modification. The 
limitation of this study is that it has a small sample size of 250. India is a diverse country with a hub of complex cultures and societies 

which differ in every aspect from language, clothing and traditions to eating habits and food preferences. The transition of food 

choices from Northern India to Southern India in itself is alarming. Therefore, the results obtained from this study cannot be 

generalized for the next state, let alone the country. 

 

Conclusion 

To summarize the study, we find a weak positive association between K with A and P. We also find a positive association 

between A and P. The average score of the sample population was found to 69.53±0.5, Knowledge was 10.6± 0.1, Attitudes were 

27.02± 0.2 and 31.83± 0.4 in Practices. We see that the average total scores are higher among OB section of the population. They also 

show higher A and P scores as compared to OW category. K score was comparatively higher in OW.  The age group of 30-40 has 

higher total score, K and A scores. P score is higher in 40-50 age group. Males show a higher total score, K, A and P compared to 

females. The total score, K and A score is higher in people living in urban areas. P score is higher in rural areas. Total score and P is 
higher among sedentary workers while K and A scores are higher in students. We see a higher total score, K, A and P in higher 

qualified individuals. The average high-level score of KAP was set to be 50; so, we can conclude that the average rate of KAP among 

the overweight and obese population was found to be a high level. 
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