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Abstract

The aim of this paper is to analyze aspects of nutrition and nourishment among elderly diabetic
people. It is presented the current research of products with functional food properties that pro-
vide not only nutritional value but also other components which encourage a better quality of life
during aging. In addition, it includes natural and industrialized functional foods that are commer-
cialized and may be good for daily consumption.
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1. Introduction

The objective of the present study is to emphasize the importance of healthy eating for the elderly, especially
those with type 2 diabetes. This pathology is frequent during the human aging process, and in fact, it is consi-
dered that 15% of the population presents this disease after the age of 70 years.

In this context, a healthy proposal may include the consumption of functional foods, of which various sugges-
tions are included in this text.

2. Human Aging

According to the World Health Organization (WHO), an elderly adult is 64 years or more [1], and although it
cannot be specified exactly when aging begins, some authors point out that maximum human vitality occurs at
30 years of age, from which point the changes that lead to old age progressively take place [2].

Among the alterations associated with eating and nutrition are the loss of lean mass and reduction of height.
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In the gastrointestinal system, there is a reduction in the secretion of hydrochloric acid, leading to the lack of
absorption of iron and other minerals and low production of the intrinsic factor. This lack of hydrochloric acid
propitiates the pepsinogen from transforming to pepsin, with the consequent alteration of the digestion of pro-
teins or an efficient elimination of bacteria, thus leading to poor digestion [2].

The absorptive area of the intestine is diminished, thus reducing lactase. Similarly, there is an increased risk
of osteoporosis, due to an affectation of the metabolism of calcium and vitamin D, which also has a reduced cu-
taneous biosynthesis.

Another common problem is constipation, with slow intestinal transit and the dietary lack of fiber and liquids.
Added to the above, the older adult is inclined to the overuse of pharmaceuticals, which inhibits the absorption
of nutrients [3] and causes medicinally induced gastritis [4].

The following section will include an analysis of the health alterations associated with type 2 diabetes.

3. Diabetes and Its Relationship with Old Age

Type 2 diabetes is a disease present in the population affecting approximately 220 million adults, calculated in a
projection for the year 2010 [5].

Furthermore, if it is associated with old age, one out of every ten inhabitants in the world is presently (2013)
over the age of 60, with a million more every month. Thus, in the next 17 years, a billion two hundred thousand
of this group will be susceptible to developing type 2 diabetes, which may increase even more if the present life
expectancy is considered along with greater efficiency in the detection of the disease [6]. This presents a health
problem to be confronted and studied now.

The term diabetes has ancient origins, when the Roman physician Arateus gave it the name from the relation-
ship with its symptomatology, polyuria (water that passes through a siphon). It was later identified as “honey
urine” by Hindu medicine, and more recently (XVIII century) the Scotsman William Cutler referred to it as di-
abetes “mellitus” due to its association with honey [7]. As an important historical fact, it is also important to
mention the discovery of insulin (1921), by a medical team directed by the Canadian Frederick Banting, who
used it in the treatment of diabetes.

According to the literature, in general this disease appears in the older adult after the age of 65, and some in-
dividuals who presented it earlier may have the symptoms of the onset of the disease, or be unaware of its pres-
ence [5].

This pathology is also defined as a multi-causal metabolic disorder, whose best known symptom is a high
concentration of glucose in blood above the recommended normal level (100 mg/dL).

The phenomenon can be associated with a reduction in the production of insulin or a deficiency in its utiliza-
tion (insulin resistance). An important fact is that in thin individuals there is a lower insulin requirement, while
obese patients require higher doses to maintain a normal glycemia [5].

One of the causes of diabetes in older adults is due to the peripheral resistance to the utilization of glucose,
perhaps because of the modification in the receptors and a lower efficiency of insulin [1].

In old age diabetes, the blood concentration of glucose can lead to an autoxidation or the production of gly-
cosylation of proteins (of serum), forming the Amadori compounds or free radicals from oxygen, which are
highly reactive elements [8] and representing a problem for the organism.

In synthesis, among the risk aspects for developing diabetes in old age, the following should be mentioned:
lowered physical activity, lower production of insulin and insulin resistance, along with the consumption of di-
uretics, steroids, phenytoin, niacin, ephedrine (polypharmacy), among other medications that are hypergluce-
miants, associated with other diseases that appear in old age [9].

Several complications may occur in an older adult with diabetes. These may include nephropathy and diabetic
neuropathy. Dental alterations may also occur, with the presence of cavities and periodontal problems that imply
the involution of pulp, bones, maxillaries, oral mucosa and salivary glands, leading to the deterioration of eating
and nutrition. Visual problems are also frequent with the consequent presence of cataracts, glaucoma or diabetic
retinopathy.

Other problematics are associated with the cardiovascular system, with the presence of hypertension, or a de-
ficient blood circulation that can lead to lack of nerve sensitivity and the risk of diabetic foot, frequent in the
older adult with diabetes [5].

It would be lengthy to go into depth in all of the ailments derived from the presence of type 2 diabetes in old



H. M. Coronado et al.

age. Therefore, according to the objective of the present text, the variable of highest relevance to analyze is the
food proposal with special emphasis on functional foods.

4. Functional Foods

In principal, there are several definitions of functional foods. However, the following may express the basic
ideas. It considers foods with a healthy message, and that added to their basic nutrimental value, contain other
nutrients, substances or nutritional composition that prevent or reduce the risk of a diet that leads to the disease,
or increases certain important physiological functions [10].

The functional foods also consider natural or processed products of plant or animal origin. In the case of
processed foods, they can be made with the elimination of an unhealthy component, such as the reduction of so-
dium, sugar or saturated fatty acids. Chemical modifications are also considered, such as hydrolyzed proteins for
allergy problems. Others may include the addition of some nutrient such as eggs with omega-3 [11].

They may also contain natural bioactive substances such as the plant sterols (corn, sunflower, soybean or co-
conut palm oil) or the lycopene of tomato. They are in fact foods of everyday consumption in the diet that
comply with a function during plant or animal life, and then enrich the human diet [12] [13].

In this context some functional foods are also known as designed products, such as low-fat yoghurt with gra-
nola to reduce blood glucose or bread enriched with omega-3 which can reduce cholesterol due to its high con-
tent of soluble fiber. Also products with pre-biotics aid in the gastrointestinal equilibrium [10].

Another group of functional foods to consider includes those without (with low fat, low in cholesterol and
calories) or those offered with, referring to the addition of vitamins or omega-3 and/or 6 fatty acids. In the case
of the non-fat or light foods, they imply the reduction of components associated with some chronic diseases such
as diabetes or cardiovascular ailments. Thus there are foods that are low sodium, without cholesterol and sugar-
less (with sweeteners such as aspartame, acesulfame K or sucralose) or the fat free foods [13].

5. Proposal of Functional Foods for the Elderly

In recent years a number of research centers have focused on the search for foods for the elderly, particularly
mixtures which supply the required nutrients and aid in food consumption and nutrition of those who have an
associated ailment, such as type 2 diabetes.

In principle, it is important to revise the nutritional requirements for the elderly and to consider that these de-
crease with age, as there is a reduction in muscular mass and physical activity. With respect to calories, about
2150 are recommended for men and 1680 for women. Of complex carbohydrates (with fiber) from 50% - 60%
of the total calories are recommended, 15% (<1 g/Kg of weight/day of proteins) and 20% - 30% of lipids of the
total calories/day. Of these <200 mg/d of cholesterol, 7% - 10% of saturated fatty acids and <10% of polyunsa-
turated fatty acids of the total calories are considered recommendable [2] [14] [15].

With respect to proteins, the supply should be no less than 12% of the caloric total, because if energy con-
sumption is reduced, aging affects the utilization of this nutrient, and a negative nitrogen balance can be ob-
served in the elderly, added to pathologies from chronic illnesses [16].

In continuation various proposals of functional foods will be analyzed, especially the food mixtures and fresh and
industrialized products (Table 1 and Table 2) that can be included in the daily diet of the elderly with type 2 diabetes.

Among the present proposals of mixtures for the elderly some rich in proteins and reduced in fat and sugar
have been analyzed [2].

For this purpose, patés, purees and creams have been prepared. With respect to patés, a formula has been prepared
with chicken liver and inuline, one with liver, one with chicken meat and inuline, another with beef liver and finally
one with chicken liver and chicken meat. All of these mixtures were prepared for elderly persons with diabetes. These
products satisfy (100 g of product) a major part of the nutrimental requirements for the age and gender.

The sensorial evaluation was made with 80 trained elderly judges, and a high acceptance (87%) of the prod-
ucts was observed. Other foods prepared by the same research group [2] were cream of carrot, beet, spinach with
soy milk and inuline and carrot with soy and inuline, along with lentil pure and of squash with spinach. All of
these products had equal acceptance (approximately 87%) of the elderly panelists.

At this point we will mention the study of Lutz et al. [3], that analyzes the elaboration of foods for the elderly
that not only were culinary preparations of the region, but that supplied bioactive elements found in functional
foods, such as omega-3 fatty acids, phytoestrogens and antioxidants. It is suggested that these foods can benefit
health and reduce the risk of chronic diseases or aid in their treatment in the elderly.
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Table 1. Recommended natural functional foods.

Bean
Soy bean germinate
Leguminous

Lentil

Chickpea
Chard

Spinach

Chile poblano (Capsicum annuum)

Broccoli

Lettuce

Vegetables high fiber Watercress

(YYou can consume all desired) Pumpkin flower

Celery
Nopales (Opuntia ficus-indica)
Quelites (Chenopodium mexicanum Moq)
Cauliflower
Verdolagas (Portulaca Oleraceae L.)
Unpeeled apple
Strawberry
Fruits (high fiber) Apricots
Unpeeled pear
Unpeeled peach
Linseed and Chia (Salvia hispanica L.)
Soy bean
Other foods
Wheat bran
Nuts and almonds
Lean beef
Skinless poultry
Meat or similar Fresh fish
Tuna without oil

Egg enrichment in Omega-3 fatty acids

Source: Prepared by the authors using data from the cited articles.

In the abovementioned study, the source of the phytoestrogens consisted of foods with isoflavones, genistein
and daidzein and some with phytochemicals to supply other antioxidants.

A type of low sodium, low fat spreadable paste has also been proposed, prepared from turkey, pre-biotics, vi-
tamins, minerals and antioxidants. This functional paste was tasted on crackers and was evaluated by trained
subjects from 60 to 85 years of age, with good result (90%) of acceptability [17].

Another dish prepared for elderly subjects is a cream soup with squash flour (Curcubita maxima), tree bean
(Cajanus indicus) and spices (garlic powder, coriander and onion).

Thus, at present foods are sought that satisfy the nutrimental requirements during old age and which aid in the
treatment of associated pathologies.

Another investigation considers formulations that are easily consumed and masticated, and that have good
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Table 2. Commercially processed functional foods.

Cracker (low fat, low sodium)

Cookies light (low fat, sugarless)

Toast with double fiber

Wholemeal bread

Rye bread

Integral rice

Corn tortilla

Jam sugarless

Sugar-free gelatin

Panela cheese light

Light lactose-free Manchego cheese

Light milk lactose-free with added calcium, vitamins A and D
Light natural yogurt (sugarless, lactose free)
Light mayonnaise

Ham turkey (breast)

Source: Prepared by the authors using data from local market.

sensorial characteristics. Among the proposals are the purees or instant soups made from cereals and legumes,
with added calcium. Spaghettis and cookies enriched with fiber (bran flour) and gluten are also proposed, to re-
duce the problem of intestinal transit and above all which aid in the feeding of older adults with type 2 diabetes
[18].

In these light or sugarless products, it is important to observe the labels for the type of sweetener they contain
(aspartame, acesulfame-k, stevia or others). The older adult with diabetes should avoid sorbitol, as it provokes
diarrhea. The over-consumption of artificial sweeteners should also be avoided [5].

It should also be remembered that although some commercially offered processed foods indicate that they are
safe for diabetic individuals, their consumption should be watched, because there is a tendency to use large
quantities of these products, with the risk of increasing glycemia.

It is recommendable to watch the consumption of fruit. Although fruit is beneficial for the elderly diabetic in-
dividual, some have a high sugar content that is rapidly absorbed. Such is the case of fruit juices (orange, tange-
rine, grapefruit), banana, grapes, pineapple, watermelon, figs, cherries, mango, among others.

Some additional recommendations for the diet of elderly subjects with diabetes is to avoid the consumption of
pre-cooked products or pre-frozen preparations. Fried products should also be avoided, along with animal fat,
mayonnaise and margarine. Instead, vegetable oils (olive) may be consumed. It is also recommended to reduce
the consumption of salt, condiments, hot spices and coffee. Every meal should include small rations, because
large volumes produce difficult digestion with postprandial abdominal distention. Meals should be consumed at
regular hours, five times a day (2 snacks), which aids in the control of glycemia and to prevent fluctuations in its
levels.

The consumption of liquids is important (approximately 2 liters per day) such as water, sugarless juices or
soups. Sugar should not be present in foods (desserts, breads, cookies, soft drinks, juices or others). It is impor-
tant to increase the consumption of fruits and vegetables, especially those low in carbohydrates and to include
dry fruits.

It is also important to remember that a person’s diet is a cultural phenomenon associated to symbolisms (reu-
nions, family gatherings, celebrations, etc.), thus the food that is offered to the elderly diabetic subject should
consider the affective motivations (the urge for certain foods, taste, and the pleasure of eating). Changes should
be observed slowly and by stages with a guide that helps to reflect as Bravo [4] indicates, that eating well is liv-
ing well. Also, consider the somewhat philosophical reflection of the millenary past (especially in the orient)
with respect to the consumption of some foods that could be used as medicine (saffron, ginger, mint or others)

()
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and the popular notion of “food as medicine”, paradigm which is applicable to functional foods [19].

6. Conclusions

Diet for the elderly requires particular care, because of the changes generated by the aging process, such as those
mentioned in the present article. This is even more important if the older adult has type 2 diabetes, which is fre-
quent in this stage of life (approximately 15%).

On the other hand, although the diet of the elderly may be the same as that of a normal individual, the pres-
ence of an illness such as diabetes requires a different nutritional care, which can even aid in the integral control
of the disease.

Furthermore, the cost of health care of the older adult is increasingly higher for government institutions, thus
the availability of functional foods which supply health benefits is an attractive proposal for prevention in the
care of the consumer.

Therefore, this article offers a food proposal, both of fresh and industrialized functional foods, whose present
supply in the market is ample and with costs accessible to the population.

However, diabetics elderly people should consult with their doctor not only about medications but also about
functional foods proposed in this paper.
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