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1.What is a functional food?

       A functional food is a food claimed to have an additional function by adding new ingredients or more of existing ingredients. The term may also apply to traits purposely bred into existing edible plants, such as purple or gold potatoes having enriched anthocyanin or carotenoid contents, respectively.

B. Describe the different types of Functional Foods.
     i. Conventional food:
         These are the most basic of the functional foods because they have not been modified by enrichment or fortification. They are still in their natural state. Most whole fruits fall into this category because they are rich in phytochemicals such as lycopene( major phytochemicals in tomatoes, lutein, quercetin, Rutin).
       ii. Modified Food:

            These are foods that have been enriched, fortified or enhanced with nutrients or other beneficial ingredients e.g Calcium fortified orange juice, folic acid enriched bread and margarine enhanced with plant sterols are functional foods that have been enhanced with herbs, such as ginseng in guarana.

        iii. Medical Foods:
           These are foods formulated to be consumed or administered enterally under the supervision of a physician and which is intended for the specific dietary management of a disease or condition for which distinctive nutritional requirement based on scientific principles are established by medical evaluation. Medical food includes specialized formulas designed for people who have specific health problems.

     iv. Food for Special Dietary Use:
These are similar to medical food but they are available commercially and don't require the supervision of a health care provider. They fill special dietary needs that are due to specific health conditions such as lactose-intolerance, obesity, gluten free foods, dietary products and foods designed to aid weight loss are considered food for dietary use if you have these conditions. Infant foods are also in this category.
C. With relevant examples, give the clinical implications of functional foods.

           Functional foods are foods that have a potentially positive effect on health beyond basic nutrition. Proponents of functional foods say they promote optimal health and help reduce the risk of disease.

            A familiar example of a functional food is oatmeal because it contains soluble fiber that can help lower cholesterol levels. Some foods are modified to have health benefits. An example is orange juice that's been fortified with calcium for bone health.

The Food and Drug Administration regulates the claims that manufacturers can make about functional foods' nutrient content and effects on disease, health or body function for people who want want to try functional foods, choose wisely. And keep in mind that while functional foods may help promote wellness, they can't make up for poor eating habits.

2. What is Nutritional Status Assessment?

             Nutritional assessment can be defined as the interpretation from dietary, laboratory, anthropometric, and clinical studies. It is used to determine the nutritional status of individual or population groups as influenced by the intake and utilization of nutrients” (Gibson, 2005). Nutritional status represents meeting of human body needs for nutritive and protective substances and the reflection of these in physical, physiological, and biochemical characteristics, functional capability, and health status. Information about nutritional status, i.e., nutritional assessments, is essential for identification of potential critical nutrients (at population groups at risk of deficiency); formulation of recommendations for nutrient intake; development of effective public health nutrition (PHN) program for nutrition-related diseases prevention; and monitoring the efficiency of such interventions (Elmadfa and Meyer, 2014).

    Nutritional assessment at the population level is of increasing relevance in the world. Availability of reliable and precise information in this area shapes development in many ways: it enhances understanding of national nutritional scenarios, provides necessary tools for crafting and monitoring development interventions, and guides decision-makers towards improved planning and policy-making in matters of public health. Selecting the right assessment method depends on the specific objectives, context, and population of each study. However, all research projects must follow minimal quality-control criteria and harmonize their data-collection, analysis and presentation methods with internationally recognized standards in order to ensure comparability with the studies and surveys of other countries. This will undoubtedly redound to an improvement in the implementation of specific and sensitive nutrition programs, as well as to opportune decision-making.

         Nutrition interventions are carried out on population subgroups at risk, which are identified during nutrition surveys or screening. Supplementation and fortification are some examples of nutrition interventions. Providers require efficient monitoring and evaluation to prove the efficiency and soundness of these interventions. There are three types of evaluation designs. In the simplest one, the whole targeted group is exposed to the intervention, and the outcome is measured against previously defined goals—“adequacy evaluation.” The second—“plausibility evaluation” requires quasiexperimental conditions, where one group receives an intervention while the othercontrol group does not, or receives a “placebo.” In this design, the subjects are not randomized, and multivariate analysis is used to remove external factors and biases. This approach is more expensive than the previous one. The third type of evaluating design is a randomized, controlled, double-blind experimental trial, where subjects are randomly assigned to an intervention or control group. Evaluation of an intervention with this design, especially when it is well-planned and conducted, gives the highest level of confidence that the outcome is the result of the intervention—“probability evaluation”.

B. Describe the Anthropometric techniques of nutritional assessment and its applications.                                                         Anthropometric data were collected from 780 adult Oraon (Male = 387, Female = 393) labourers of Alipurduar district of West Bengal, India, following standard instruments, and protocols. Nutritional status of the study participants were assessed by conventional methods, BMI and MUAC. Confirmatory factor analysis was carried out to reduce 12 anthropometric variables into a single Composite Score (C) and classification of nutritional status was done on the basis of the score. Furthermore, all the methods (BMI, MUAC and C) were compared and discriminant function analysis was adopted to find out the percentage of correctly classified individuals by each of the three methods.

   The frequency of undernutrition was 45.9% according to BMI category, 56.7% according to MUAC category and 51.8% according to newly computed Composite Score. Further analysis showed that Composite Score has a higher strength of correct classification (98.7%), compared to BMI (95.9%) and MUAC (96.2%).

    Human body needs a proper nutrition through well balanced diet to fulfil body requirements and to maintain basic body physiology. Improper nutrition leads to the consumption of excess calorie (over-nutrition) or insufficient supply of one or more essential nutrients (under-nutrition). Over-nutrition is a threat that increases body weight and causes several non-communicable diseases. On the other, undernutrition, caused due to the insufficient intake of energy and nutrients, is a serious health problem for the economically backward, developing countries like India. It causes nutrition related complications, different deficiency diseases and even death by decreasing body immunity. The short-term effect of undernutrition is weakness and recurring illness. Whereas, in the long run it hampers all vital functions causing low weight, growth retardation of children and adolescent, decreased immunity leading to recurring infections, occurrence of chronic diseases like diabetes mellitus, hypertension, and coronary heart diseases in later adult life and impaired mental development. Furthermore, in women, undernutrition may cause obstetric complications leading to maternal and infant mortality and increases the probability to give low birth weight babies and thus leading to the undernutrition cycle start again, spanning several generations. Besides, a chronic undernutrition also causes a reduced work capacity and ability to sustain economically productive work resulting in low income. Therefore, undernutrition is a critical burden and curse for the development of human being as well as for the society.

      The main causes of undernutrition can be broadly classified as biological, behavioral and sociological factors. The biological causes may be infectious diseases like HIV/AIDS, TB etc. and also helminthes infestation which decreases intestinal nutrient absorption and thus developing poor nutrition. Behavioral factors include insufficient access to food, inadequate or inappropriate knowledge, practice and sanitation. The major social risk factors are political situation, lack of education and economic inequality. Cultural influences on food habits along with several religious taboos and social customs may also cause nutritional deficiency.

       Thus, undernutrition is a condition of poor nutritional status resulting from reduced food intake or impaired metabolism and evaluation of nutritional status is necessary to determine the severity of undernutrition. As there is no objective test to measure nutritional status, therefore numerous screening methods have been developed to determine the nutritional status of individual: (i) assessing clinical signs and symptoms, (ii) biochemical indicators (iii) dietary survey and (iv) anthropometric measurements. Assessment of clinical signs and symptoms need proper knowledge for evaluation, whereas biochemical indicators are relatively expensive and time consuming to perform in community level. On the other, dietary survey can give an idea of daily energy intake but there may have chances of misreporting and also need food consumption data of several days to obtain the estimate of usual diet.

        Anthropometry has a long tradition of assessing nutritional and health status of adults as this is an inexpensive, non-invasive method that provides detailed information on different components of body structure, especially muscular and fat components. Moreover, anthropometric measurements are highly sensitive to the broad spectrum of nutritional status, whereas biochemical and clinical indicators are useful only at extremes of malnutrition. Among the widely used anthropometric measurements, body mass index (BMI) and mid-upper-arm-circumference (MUAC) are most significant and reliable.

           BMI (Body mass index) is generally considered as a good indicator and used for the assessment of chronic energy deficiency of adults, especially in developing countries . It is highly correlated with fat and fat-free mass and so the protein and fat reserves of body can be estimated. In normal adults the ratio is approximately constant, and a person with a low BMI is underweight for his/her height.

However, there are some difficulties associated with the sole use of BMI, for example the ratio of sitting height to standing height or cormic index can influence BMI . Cormic index varies both between populations and within populations. So, without the correction by cormic index as a correction factor, the sensitivity and specificity of BMI as an indicator of nutrition may be low. Age is another factor that may alter the functional significance of BMI at different ages; because adults tend to loose fat free mass and increase fat mass with increasing age. Oedema can also affect the significance of BMI. Adults may develop oedema when severely undernourished, which artificially increases an individual’s weight resulting in BMI appearing more normal than the actual value. Moreover, the universal cut-off of the BMI cannot be applicable across different populations. So, these inabilities limit the usefulness of BMI as an accurate screening tool to assess adult undernutrition.

3.Describe Nutrition as it relates to Life Stages.

      Nutritional needs of babies

· Many studies have proven that maintaining a balanced diet in the infancy life stage is paramount for long-term health and well-being.

· For the first six months of a baby’s life, the Department of Health recommends that mothers breastfeed their babies as breast milk is full of nutrients and antibodies that infants need.

· Breastfeeding might not be for everyone, so bottle feeding formula milk offers a great alternative. Typically, cow’s-milk-based formulas are recommended. But if you are unsure about which formula to give your baby, a nutritionist or midwife will be able to advise you.

· Determining when to introduce solid foods to your baby’s diet can also be tough. Generally the introduction of solids begins after six months. Combine them with either formula milk or breast milk to fulfil the nutritional needs of infants.

Nutritional requirements for children

The nutritional requirements for children aged one to five progresses from their first 12 months. By then, they need all of the essential nutrients to aid a growing body.

· In these early years they will need help managing their meals – cutting food and helping with feeding – and by the age of five, preferably earlier, they should be able to manage mealtimes independently.

· Key food groups to incorporate in a pre-school child’s diet include carbohydrates, fruit and vegetables, milk and dairy foods, protein and good quality fats. Ensuring the child has a balanced diet containing the essential food groups and nutrients - vitamin A, C, calcium, iron and zinc – can be difficult if your child is a fussy eater.

Nutritional tips for preschool children:

· Offer fruit and vegetables at every opportunity starting with breakfast.

· Try introducing healthy, yet tasty smoothies into your child’s diet if they don’t like eating fruit and vegetables from a plate.

· Hiding vegetables in foods such as Bolognese and other pasta sauces is a good way of providing the recommended five a day without them realising.

· Sometimes children can become sick of a particular food. So if they love apples then refrain from overfeeding them.

· Keep offering new foods; it can take them up to 20 times of tasting something to like it.

Schoolchildren and teenagers

Healthy eating for kids

Starting school can be very daunting – not only for children, but for parents too. This is the time where, for at least one meal, a child may be in charge of what they eat. This also starts the life stage where they might stay round a friend’s house for dinner, or ask for pocket money with the aim of spending it on fizzy drinks and sweets.

          For parents who do not opt for their child to have school dinners, choosing what they have in their packed lunch can be a tough task. Take a look at our healthy eating for kids and lunch box ideas pages to get some inspiration on how to supply balanced meals that kids will enjoy.

Nutritional tips for schoolchildren:

· Advise against snacking on crisps, biscuits and chocolate. Offer healthy snacks such as fruit, popcorn or home-made biscuits instead.

· Encourage three set meal times – breakfast, lunch and dinner - with healthy snacks between meals.

· Educate your child about healthy eating if they buy their own meals at school.

· Be supportive towards physical activities and sports. Try introducing them to sports that you can play together.

Healthy eating for teenagers

When a child enters their teenage years, they tend to start making their own choices about their own social life, nutrition and education. Although this can be seen as a positive step, physiological changes and peer pressure can affect the way a teen acts.

· Teenagers may refuse certain types of food. They may skip breakfast and start eating a diet of fast food that won’t give them essential fibre, vitamins and minerals a growing body needs.

· In this instance, parents can only set a good example at home. Stock the fridge with healthy snacks and serve balanced meals when they decide to stay in.

· Due to the accelerated growth period a teenager goes through, they need a balanced diet packed full of nutrients including calcium, iron and protein. You may want to consider a vitamin and mineral supplement designed specifically for teenagers. This will ensure they are getting these essential nutrients.

· It’s common for teenagers, particularly girls, to have a distorted view of their body image that might lead them to think they need to lose weight. Unfortunately the most common avenues that they might explore to achieve this include unhealthy fasting, skipping meals and avoiding all sugary foods and snacks.

· If you do fear your teenager may have an eating disorder, your GP or local nurse will be able to offer advice and confidential information about the next steps.

Adults and elderly adults

Dietary needs for adults

The majority of our body’s growth and development will be over when we enter adulthood. We can now shift our focus on nutrition and maintaining a physically active and healthy lifestyle. This will help reduce the risk of weight, age and lifestyle related diseases.

          Nutrition for the elderly

· It is important to focus on good nutrition for the elderly as our bodies’ change and face a number of limitations when we grow older. With reduced mobility to get to the shops to buy ingredients for balanced meals, and other social aspects like a lower food budget, single elderly people may lose the motivation to cook balanced meals or even lack the cooking skills to complete such tasks.

· Freezing food, snacking and purchasing long life foods all can be great ways to introduce and maintain the dietary requirements and nutritional needs of an older adult or elderly person.

· Snacking on healthier options such as whole grain toast, fruit or porridge can help you get through the day if you can’t manage three full meals. While cooking large meals, splitting them into individual portions and then freezing them will enable you to have a number of cooking-free days and give you the nutrients and minerals you need to stay healthy. 
