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ABSTRACT
Introduction: The science of geriatric nutrition is often a 
neglected entity in complete denture patients during aging. 
Dietary nutrition, if adequately met, not only fortifies energy, 
but also restores masticatory function, maintains physiologic 
tone of jaw musculature, and also prevents unwanted laxity 
that gradually sets in jaw muscles during senescence. This, in 
turn, enhances the efficiency of jaw muscles to better perform 
during procedural steps of denture fabrication. Objective is to 
evaluate knowledge and awareness on importance of dietary 
nutrition during complete denture therapy as well as assess the 
present dietary intake among completely edentulous subjects 
in Western Maharashtra (Karad).

Results: One-sample proportion test was employed and fre-
quency distribution and descriptive statistics were calculated. 
Statistically significant values were obtained.

Conclusion: More than 50% of subjects who participated in the 
study under the age group of 60 to 70 years lack knowledge  
of the following: (a) Number of meals to be consumed daily, 
(b) number of glasses of water to be consumed daily, (c) diet 
to be followed during and after completion of complete denture 
treatment, and (d) jaw muscle exercises to be observed during 
and after therapy.

Keywords: Body mass index, Geriatric nutrition, Protein energy 
malnutrition in adults, Venn diagram for factors affecting geriatric 
nutrition.
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INTRODUCTION

Proper nutrition is essential for maintenance of health 
and comfort of body, both for general and oral health 

in particular. Nutrition is the science of how the body 
utilizes food to meet requirements for development, 
growth, repair, and maintenance.1 With aging of tissues, 
debilitated dentition makes partial or complete correc-
tion of masticatory apparatus deemed crucial to attain 
adequate nourishment. Age-related medical problems 
compounded with inability to eat cause the elderly to 
be prone to malnutrition deficiencies.2 Thus, a thor-
ough understanding of oral health and its maintenance 
according to the nutritional requirements in compliance 
with dietary guidance are essential for management of 
elderly patients, particularly those who are receiving 
complete denture therapy. Malnutrition is common in 
the elderly; inadequate nutrition or unfavorable dietary 
habits significantly contribute to loss of muscle mass. 
For example, physiologic tone of muscle plays a crucial 
role in recording the maxillomandibular relationships. 
A proper nutritional assessment followed by institution 
of an appropriate dietary plan is often an ideal way to 
cope with malnutrition than merely instituting prosthetic 
therapy.3 Due to multiple factors such lack of education, 
unavailability of resources, or mere negligence, present-
day completely edentulous patients are neither assessed 
adequately on their dietary intake nor are they aware of 
importance of geriatric nutrition. Thus, the current dogma 
in dentistry should focus on providing adequately trained 
geriatric professionals, who will not only restore their oral 
health, but also consider their past and present eating 
habits. A geriatrically oriented dentist plays a crucial role 
as by the tact of his education, training, and lineal skills 
tends to impart the real perspective of dietary nutrition 
during aging that not only impacts the oral health of 
elderly, but general health as well. These elements fall into 
two domains: (1) Management of teeth and edentulous 
spaces as well as the delivery of supportive dental care; 
and (2) management of the psychological, physiologic, 
and nutritional aspects of aging. Attempts at the first 
domain will surely fail without understanding the second. 
These prerequisites can be collectively called pretreatment 
considerations.4 This article gives an account of a ques-
tionnaire-based survey conducted to assess, analyze, and 
determine the knowledge of complete denture patients 
in geriatric nutrition in Karad population.
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MATERIALS AND METHODS

The survey was a questionnaire-based study wherein a 
total of 21 questions were framed on varied aspects of 
their present dietary intake. Criteria for inclusion were 
as follows: Completely edentulous patients who reported 
to the Outpatient Department of Prosthodontics, and 
also those who were at varied stages of denture fabri-
cation for a period of 3 months (October to December 
2016) at the School of Dental Sciences, Krishna Institute 
of Medical Sciences Deemed University, Karad, India, 
were included. An informed consent was obtained prior 
to their enrollment in the survey. A total of 100 patients 
with an age range of 60 to 70 years participated, of which 
there were 20 dropouts. The questionnaire was in the local 
language (Marathi) and constituted questions related to 

consumption of foodstuffs that are enriched with all the 
essential vitamins, minerals, and micronutrients that alter 
the physiologic tone of jaw musculature during aging in 
alliance with complete loss of teeth. In addition to this, 
questions regarding healthy practices of having meals, 
i.e., in the company of fellow members, number of meals 
per day, account of exposure to sunlight per day, as well 
as administration of drugs on account of systemic disease 
were interpreted. Figure 1 represents the questionnaire 
given to all participants for their responses. Obtained 
responses in the survey were statistically processed.

Statistical Analysis

All the data were entered into an Excel sheet (Micro-
soft Excel 2007) and analyses were performed using  

Fig. 1: Questionnaire in local language (Marathi)
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Statistical Package for the Social Sciences trial version 17.  
One-sample proportion test was employed, and fre-
quency distribution and descriptive statistics were cal-
culated. The p-value set to 95% (p < 0.05) is statistically 
significant.

RESULTS

Table 1 represents the results of analysis with high statisti-
cally significant values. Graph 1 is a graphical representa-
tion of responses obtained.

DISCUSSION

A healthy diet with enduring physical activity is an 
important equivalent to quality of adult life. A series of 
interdependent physiologic and psychosocial changes 
occur with age that critically impact nutritional status 
and general health of geriatric population. In addition to 
aging, ill-fitting prosthesis, poorly constructed dentures, 
and the resultant decreased chewing strokes can add to 
further deterioration of masticatory apparatus. As nutri-
tion support improves the tolerance of oral mucosa, it 

Graph 1: Representation of responses in frequency percentages

Table 1: Tabular Representation of Statistical data

Question no Yes (frequency %) No (frequency %)   p-value

 1 28 (35%) 52 (65%)   0.007

 2 43 (53.8%) 37 (46.3%)   0.502

 3 2–3 times, 69 (86.3%) 3–4 times, 11 (13.8%) <0.001*

 4 17 (21.3%) 63 (78.8%) <0.001*

 5 79 (98.8%) 1 (1.3%) <0.001*

 6 46 (57.5%) 34 (42.5%)   0.180

 7 2–3 times, 3 (32.8%) 6–9 times, 63 (78.9%) 10–12 times, 14 (17.5%) <0.001*

 8 4 (5%) 76 (95.5%) <0.001*

 9 58 (72.5%) 22 (27.5%) <0.001*

10 33 (41.3%) 47 (58.8%)   0.118

11 76 (95%) 4 (5%) <0.001*

12 77 (96.3%) 3 (3.8%) <0.001*

13 79 (98.8%) 1 (1.3%) <0.001*

14 76 (95%) 4 (5%) <0.001*

15 67 (83.8%) 13 (16.3%) <0.001*

16 43 (53.8%) 37 (46.35%)   0.502

17 73 (91.35) 7 (8.8%) <0.001*

18 75 (93.8%) 5 (6.3%) <0.001*

19 26 (32.5%) 54 (67.5%) <0.001*

20 18 (22.5%) 62 (77.5%) <0.001*

21 7 (8.8%) 73 (91.3%) <0.001*

*Statistically significant
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Fig. 2: Venn diagram for factors affecting geriatric nutrition 

also maintains the physiologic tone of muscles, prevents 
laxity of tissues, and enhances better patient response 
during procedural steps. Inadequate nutrition on a long-
term basis leads to multiple conditions, such as angular 
cheilitis, glossitis, slow tissue healing, and exacerbated 
amount of alveolar bone resorption due to low calcium 
and vitamin D intake. Causes toward negligence of 
dietary nutrition, when undergoing procedural steps of 
complete denture fabrication and during postinsertion of 
dentures, are lack of knowledge, unavailability of neces-
sary food resources, and also languor that sets in from 
age-related systemic diseases. Signs and symptoms that 
are diagnosed during routine clinical examinations in the 
elderly are angular cheilosis/chelitis, glossitis, dermatitis, 
diarrhea, and memory loss indicating B-complex deficien-
cies. Lack of vitamin C results in delayed wound healing, 
while a generalized pattern of bone decalcification and 
muscular weakness may be related to lack of vitamin D.2  
Deficiencies of minerals like calcium, potassium, and 
magnesium may give rise to cardiac disturbances, muscle 
tremor, tetany, and postural hypotension. Atrophic buccal 
mucosa, anemia, and reduced resistance to infection 
may indicate depressed levels of iron, zinc, and copper. 
Vitamin K deficiency leads to bleeding problems, and 
impaired night vision may be indicative of vitamin A defi-
ciency.3 The clinical diagnosis of nutritional deficiencies 
should be correlated with biochemical and hematologic 
testing sometimes also suggesting underlying undetected 

systemic disorder. Geriatric nutrition is, therefore, influ-
enced by multifactorial entities namely physiological, 
psychosocial, pharmacological, and functional-cum-oral 
debilitation. Figure 2 represents a Venn diagram for 
factors affecting geriatric nutrition.

A total of 80 subjects participated in the present study; 
65% participants were unaware about soft diet, i.e., to be 
observed postinsertion. This is mainly to build up new 
memory patterns of chewing; further the tendency of den-
tures to tip will be reduced, thereby, providing psychologi-
cal comfort. Quantity of diet in right proportions is equally 
important as its quality. In the present study, 86.3% reported 
that their rate of food consumption is twice-to-thrice per 
day. Social isolation, loneliness, or depression can lead to 
malnourishment. However, 79% of total subjects reported 
consuming their meals in the presence of their family 
members, bearing highly significant p-values (<0.001).

Consumption of organ meat, poultry, egg, fish, and 
fleshy foodstuffs replenishes the daily requirement of 
micronutrients. About 58% of total participants reported 
adequate intake of foodstuffs of animal origin; similarly, 
96% of total subjects reported an inclusion of foodstuffs 
rich in cereals, pulses, legumes, wheat, jowar, and bajra 
fortified with macronutrients; intake of leafy vegetables 
was high as 98.8% of subjects suggested of diets having 
a balance between macronutrients and micronutrients. 
Water is necessary for good tissue resistance and resiliency. 
In our present study, Graph 2 depicts 79% of subjects as 
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reporting adequate daily consumption of water 6 to 9 times 
per day. Making a conscious effort to consume at least  
8 glasses of water, juice, or milk daily is the most important 
measure to relieve dry mouth. As the ability to sense thirst 
is reduced in the elderly population, this leads to conditions 
like hypotension, elevated body temperature, and mental 
confusion when fluid intake is inadequate (Graph 3).  
Similarly, a recommended daily allowance of vitamin D is 
5 µg/day obtained from fortified dairy products in order 
to minimize the risk of osteoporosis. A walk of 60 minutes 
per week or exposure to sunlight of hands, forearms, and 
face is sufficient for vitamin D synthesis. In the present 
study, 73% of subjects reported of 10 to 15 minutes of expo-
sure to sunlight per week, which was below the desirable 
limit. Vitamin D is required for absorption of calcium 
from food, and, hence, important for alveolar bones 
and teeth. In addition to this, strength-training exercises 
twice or thrice per week, weight-bearing exercises, such 
as walking and 30 minutes or more of moderate physical 
activity preferably on all days of week improve muscle 
strength and coordination. Selected jaw-muscles exercises 
that are to be observed during procedural steps of com-
plete denture therapy tend to strengthen the muscles and, 
in turn, maintain muscle tone during the clinical steps. In 
our present study, 92% of subjects were unaware of the 
jaw muscle exercises that one needs to carry out on daily 
basis as depicted in the graphical representation shown 
in Graph 4. Modest endurance training can improve car-
diovascular and respiratory function and promote good 
muscle tone while controlling the accumulation of body 
fat. Most elders are generally prescribed over-the-counter 
medications daily. These drugs can interact with food 
and diet, sometimes with undesirable serious side effects. 
Over-the-counter prescriptions can affect absorption and 
utilization of some nutrients and vice versa. Prescribed 
drugs are the primary cause of anorexia, nausea, vomit-
ing, gastrointestinal disturbances, xerostomia, taste loss, 

and interference with nutrient absorption and utilization 
thus, leading to malnutrition. About 59% of total subjects 
consumed no medications on a daily basis. The elderly 
have a decreased ability to absorb, distribute, metabolize, 
and excrete both prescription and nonprescription drugs. 
The majority of the elderly take more than one prescrip-
tion drug, and these can interact with each other, affecting 
the nutritional status of the individual. Long-term use 
of certain therapeutic drugs that interfere with absorp-
tion and metabolism of nutrients is an important cause 
of malnutrition in the elderly.5 Similarly, when alcohol 
is substituted for nutritious food, it may interferes with 
absorption of folic acid. In the present study, 5% of total 
participants reported of alcohol consumption. Vitamin C  
(antioxidant) requirements for geriatric people are the 
same as younger adults, and it maintains healthy tissue 
and enhances wound healing. The rich sources of vitamin C  
are fruits and vegetables. For geriatric patients with 
vitamin C deficiency, supplementary diet is very essential.6 
The present survey revealed 95% of total participants had 

Graph 2: Number of meals taken per day Graph 3: Results showing number of glasses of water taken per day

Graph 4: Results showing awareness of jaw muscle exercises that 
are to be undertaken during procedural steps of complete denture
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adequate daily consumption of foodstuff rich in vitamin C  
(citrus fruits) in their diet. According to Ettinger,7 one 
of the factors culminating into geriatric malnutrition or 
undernutrition is lack of knowledge. Malnutrition or 
under nutrition or protein energy malnutrition (PEM), 
as such refers to a loss of weight and body tissues. This 
is classified into three broad categories, i.e., starvation, 
cachexia, and sarcopenia, which often overlap, especially 
in elderly subjects.8 Starvation results from a pure deficit 
of all macro- and micronutrients. Sarcopenia describes 
the loss of skeletal muscle mass and function occurring 
in older or immobilized subjects. Finally, cachexia is a 
complex metabolic syndrome associated with underly-
ing disease, characterized by a weight loss of at least 5% 
in 12 months.

There are many tools to assess the malnutrition in 
the elderly; however, assessment for medically compro-
mised patients can be done with body mass index (BMI), 
which serves as an indicator of overnourishment and 
undernourishment. The Neurological Society of India-
suggested BMI range is 22 to 27 (values outside this range 
indicate over- or underweight). The functional health 
status assessment tools, dietary reference intakes, and 
recommended dietary allowances along with activities of 
daily living help measure self-care ability (e.g. transfer-
ring, bathing, eating, toileting) along with Instrumental 
Activities of Daily Living (IADLs) and three of the fol-
lowing criteria: low fat free mass, decreased muscle 
strength, fatigue, anorexia, and abnormal biological 
markers (CRP > 5.0 mg/l, hemoglobin < 120g/l, serum 
albumin < 33 g/l).9 According to this, patients who limit 
their food intake because of reduced masticatory function 
usually fall into the first two classes of PEM. Exceptions to 
this are cancer patients, who show signs of cachexia due 
to their underlying disease. Other consequences of PEM 
include low bone density, reduced cognitive functions, 
poor wound healing, and increased rates of hospitaliza-
tion and mortality.10

Nutrition guidelines or diet chart for patients under-
going complete denture treatment or postinsertion of 
dentures to be observed is as follows11: 

Breakfast High-fiber breads and cereals, citrus fruits, and 
protein filled with energy for the day. Yogurt with 
berries, omelet, peanut butter

Lunch Keeping body fuelled for the afternoon with red 
lentil, dhal, spinach, chick pea, curry, Yoghurt raita, 
leafy salads, rice or chapatti, banana, soft-cooked 
chicken, rice

Snacks Choose almonds and raisins and fruits. Other 
smart snacks include milk product, apples and 
vegetables

Dinner Vegetable salad, crusty brown bread and cheese, 
grilled salmon, etc.

The main objective of dietary counseling is to deter-
mine general adequacy of diet and diagnose specific nutri-
ent deficiencies, more importantly, correct imbalances in 
nutrient intake. The PEM can be prevented from occurring 
particularly with general adequacy in diet. Nutrition care 
entails following steps12:
•	 Obtain	a	nutrition	history	and	an	accurate	record	of	

food intake over a 3- to 5-day period or complete a 
food frequency form.

•	 Evaluate	the	diet:	Assess	nutritional	risk.
•	 Teach	about	the	components	of	a	diet	that	will	support	

the oral mucosa, bone health, and total body health.
•	 Help	patient	establish	goals	to	improve	the	diet.
•	 Follow-up	to	support	patient	in	efforts	to	change	food	

behaviors.

CONCLUSION

A thorough understanding of nutritional requirements, 
symptoms of malnutrition, and environmental factors that 
influence the choice of dietary intake is necessary. Hence, 
dietary guidance based on assessment in the initial phases 
of examination and diagnosis should be considered while 
formulating a comprehensive prosthodontic treatment plan. 
Within the limitations of this study, it can be concluded that

More than 50% of population in Karad Taluka of 
Western Maharashtra in the age group of 50 to 60 years 
lack knowledge in the following:
•	 Number	of	meals	to	be	consumed	daily
•	 Number	of	glasses	of	water	to	be	consumed	daily
•	 Diet	to	be	followed	during	and	after	completion	of	

complete denture treatment
•	 Jaw	muscle	exercises	to	be	observed	during	and	after	

therapy
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