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Introduction
Communities all over the world are now analysing the problems 
of the expanding elderly population to find solutions, while 
the importance of preventive healthcare services comes up 
repeatedly. It has become more difficult to finance the healthcare 
system due to reasons such as the need for conducting follow-
up and providing treatment for diseases after they occur and 
the loss of active workforce. Malnutrition is a common Geriatric 
syndrome in the elderly and it is caused by eating an insufficient 
and imbalanced diet; it might have various other aetiologies as 
well. The prevalence of malnutrition may be up to 50% among 
the elderly (1). Health problems become inevitable because 
older people become more vulnerable to malnutrition and we 
cannot develop accurate and effective eating strategies or 
be aware and predict the problems that might occur. During 
this critical period of human life, geriatric syndromes such 
as sarcopenia, falls and frailty increase in prevalence in the 
presence of decreasing physiological and functional reserves 
(2,3). Moreover, malnutrition leads to a decline in mental and 
physical functions, there by rendering older adults unable to 

pursue their lives independently, causing an increased need for 
nursing homes and caregivers (4). The majority of older people 
who need care survive with the assistance of their relatives in 
many countries. Efforts to be taken by patients’ relatives and 
healthcare professionals would make it possible to identify 
older adults who are at risk of malnutrition and to provide 
rational advice. This review aims to underline the importance 
of dried fruits and vegetables in dietary models that would 
contribute to the health of the elderly and reduce the increasing 
socioeconomic burden of the elderly population.

History of Dried Fruits and Vegetables

Food begins to decay right after it is harvested. Therefore, our 
ancestors had to find a way to store and use food in the long 
term to survive (5,6). The storage and preservation of food dates 
back to 12.000 B.C. and sun-drying is one of the most frequently 
used methods during the prehistoric times (7). In late 1700s, 
Napoleon offered 12.000 French francs to anyone who could 
find a method to preserve food during transportation to feed 
his army during war (8). The Ottoman Sultan Selim I crossed 
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the Sinai desert during a military campaign to Ridaniye and it is 
known that there was Kahramanmaraş tarhana, which is made 
by mixing and drying yoghurt, wheat and spices, in the supply 
convoy of his army (9). Moreover, the French inventors Masson 
and Chollet used vegetables that were dried by heating to 105 
degrees Fahrenheit and used as long-lasting and light-weight 
food for the soldiers during World War II (10). Dried vegetables 
and fruits are still important and commonly used in daily life in 
the third world countries. Indeed, developed countries are faced 
with increasing incidence of malnutrition because people tend 
to eat cheap food that is low in nutritional value due to the 
high cost of living (11).

Drying and Storage Methods

Drying is one of the oldest food preservation methods. Fruits, 
meat, grains and vegetables have been dehydrated for long-
term storage by methods such as sun-drying, wind-drying 
and smoking throughout history (12). These methods are 
fundamentally based on the removal of water by hot air passing 
through the food, which inhibits the activity of enzymes and 
bacteria in food. Our ancestors learnt to store meat by freezing in 
regions with very a cold climate and to store food by sun-drying 
in regions with hot, tropical climates. Eventually, they managed 
to establish a civilisation by settling in a region and abandoning 
nomadic life because they started to preserve and store food 
during the early times of humankind. The history of dried fruits 
and vegetables dates back to 12.000 B.C. and evidence shows 
that dried foods were actively used in the Middle East and in the 
oriental culture (13). In 1900s, people started to dry food using 
dehydrators in regions where the sun and wind were insufficient 
(13). The purpose of drying fruits and vegetables is to prolong 
storage, reduce the need for packaging and decrease the weight 
during transportation. Fibres, minerals and vitamins are among 
the important essential elements found in fruits and vegetables. 
They spoil easily when humidity is >80%.

Drying is the best way to maintain nutritional value at the 
optimal level. Throughout the world, nearly 20% of the produce 
is dried after harvest to prolong the shelf life and to enhance 
the long-term safety of the produce (14). Dried fruits and 
vegetables or foods that have a low level of water activity 
were previously thought to be microbiologically safe. However, 
it was later observed that such foods caused outbreaks of 
food poisoning because they provided a suitable environment 
for some pathogens. Dried foods are safe against microbial 
damage. It is difficult for microorganisms to reproduce below 
a critical water activity score, but this does not mean that 
the products are sterile (15). Existing bacteria can reproduce 
during rehydration. On the other hand, the microflora changes 
depending on the properties of the food, pH, composition, 
drying method, contaminating organism and pre-treatment. 
Moreover, the addition of salt remarkably reduces the microbial 

load (16). Later, with advancements in technology, new methods 
such as irradiation, high-pressure processing and pulsed electric 
field were found that enabled us to consume dried fruits and 
vegetables with the least harm and maximum benefit (14).

Benefits of Dried Fruits and Vegetables in the Elderly

1. Increased Need for Micronutrients

Ageing occurs with decreased appetite and disrupted tendency 
to eat due to decreased basal metabolic rate, which in turn 
leads to an increased need for micronutrients (17). Chronic 
diseases that increase with ageing result in increased need 
for micronutrients. Furthermore, the presence of concomitant 
Malabsorption syndromes disrupts micronutrient absorption as 
well as the utilisation processes. In addition, increased use of 
some medications that are frequently used in the elderly such 
as acid suppressants may lead to micronutrient deficiencies (18-
20). Moreover, increased incidence of conditions that negatively 
affect the intestinal microflora such as the use of certain 
medications and frequent hospitalisation, recurring infections, 
changes in the intestinal morphology and physiology, decreased 
intestinal functions, weakened immune system, lower mobility 
and changing lifestyle and eating habits due to ageing also 
increase micronutrient deficiencies (21-25). Because of poor 
hygiene, parasitic diseases are more common in the elderly, 
leading to nutritional deficiencies (26,27).

A study that investigated dietary microelements intakes 
status in the elderly people from different areas in Zhejiang 
Province in 2010-2012 reported an increase in the need for 
microelements that further reached significant levels, especially 
in certain regions (28). Insufficient micronutrient intake in 
the elderly causes health problems, possibly leading to loss of 
labour and increased healthcare expenses. The increased need 
for micronutrients in the elderly can be met to some extent 
by the regular intake of dried fruits and vegetables (29). 
Dried fruits and vegetables are not rich in salt and vitamin 
B12; however, they are rich in vitamin C, vitamin D, vitamin 
E, thiamine, niacin, riboflavin and folate. In addition, they also 
contain high amounts of calcium, phosphorus, magnesium, iron, 
zinc and potassium. Dried tomatoes can preserve their vitamin C 
content at the highest possible level and can meet most of the 
daily vitamin C requirement (30-32). Another study showed that 
the consumption of frozen fruits and vegetables led to higher 
potassium, calcium, fibre and vitamin D intakes and lower 
sodium intake, wherein those who consumed frozen fruits and 
vegetables also had increased consumption of other forms of 
food such as fresh, canned or dried food (33). Furthermore, such 
high consumption of fruits and vegetables led to considerable 
reductions in the body mass indices of these individuals (33).
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2. Decreased Consumption of Fibre

In addition to the above mentioned features, dried fruits and 
vegetables contain a high amount of fibre, which makes them 
more important for health (34,35). Like in other age groups, 
the dietary intake of fibre remains below the desired level 
in a majority of older adults (36). The Institute of Medicine 
recommends a daily intake of dietary fibre of up to 38 mg 
depending on age and gender (37). Increased fibre intake may 
lead to low blood pressure, low lipid levels and decreased fasting 
blood glucose and HbA1C levels and increased insulin sensitivity, 
there by resulting in a low incidence of diseases such as Diabetes 
Mellitus, hyperlipidaemia and cardiovascular diseases that have 
increased global health burden and cause considerable mortality 
and morbidity (38,39). According to the nurses’ health study, 
there was a significant relationship between increased dietary 
fibre intake and decreased incidence of faecal incontinence 
among 60.000 older women (40). Another prospective cohort 
study that lasted for 13.1 years and included 1982 patient 
groups showed a statistically significant negative correlation 
between high dietary fibre intake and chronic obstructive 
pulmonary disease in ex-smokers and current smokers (41). 
Moreover, increased fibre intake was found to be associated 
with decreased incidence of ovarian cancer, premenopausal 
breast cancer, oesophageal cancer and colorectal cancer (42-
45). Adding dried fruits and vegetables to the diet plan would 
make it easier to reach the target level of fibre intake in the 
elderly.

3. Increased Burden of Oxidants in the Elderly

Decreased intake of foods that contain antioxidants such as 
vitamin C, vitamin E and selenium and increased incidence of 
chronic diseases in the elderly lead to a high burden of oxidants 
in the body, which in turn may result in the development of 
new pathological conditions or negatively affect the course 
of existing diseases (46,47). The inadequacy of antioxidant 
mechanisms against the increased oxidant burden in the elderly 
points out the importance of foods that contain antioxidant 
components (48).

The oxidant burden that increases with age plays a role in 
the aetiology of various chronic diseases such as cancer, 
cardiovascular diseases, cataract, age-related macular 
degeneration and ageing; the oxidation of proteins and nucleic 
acids is believed to have a potential role in this increase (49). 
In western populations, the majority of deaths are caused by 
atherosclerosis, whereas potent antioxidants such as beta 
carotene, vitamin E, vitamin C, polyphenol and lycopene are 
considered to prevent atherogenesis (50-52). Thus, ageing 
populations can be recommended to consume dried fruits 
and vegetables because they contain a considerable amount 
of antioxidants. Thereby, it is possible to enhance the quality 
of life, decrease the incidence of diseases and reduce disease 
severity in the elderly.

4. Oral and Dental Health Problems

Concerning nutrient intake, decrease in the amount and diversity 
of consumed food has a negative effect on the oral and dental 
health (52,53). The deterioration of oral and dental health in 
the elderly constitutes a risk for malnutrition and causes the 
development of various Geriatric syndromes such as frailty, 
sarcopenia and falls or negatively affects the course of these 
diseases (54,55). Dried fruits and vegetables are associated with 
more positive outcomes in terms of dental health, suggesting 
that such food should be included in the diet plans for older 
adults (56). Such effects of dried fruits and vegetables can 
probably be attributed to the fact that they require more chewing 
because they are rich in fibre, leading to high production of 
saliva and they contain substances with antimicrobial properties 
such as sorbitol (56,57). In a study conducted in Korean adults, 
vitamin C intake was found to have a negative correlation 
with periodontitis (58). However, another study conducted in 
postmenopausal women in Buffalo reported no relationship 
between vitamin D and periodontal disease (59). Furthermore, 
another study reported a significant negative correlation among 
predicted vitamin D levels, tooth loss and periodontitis (60). 
Antonoglou et al. (61) showed a significant correlation between 
low doses of vitamin D and chronic periodontitis. Another 
systematic review suggests that antioxidant micronutrients that 
are rich in vitamin A (carotenoids and beta carotene), vitamin 
C, vitamin E, glutathione and melatonin could reduce reactive 
oxygen species-mediated periodontal tissue inflammation (62).

5. Snacking Habit

It is possible to win the battle against chronic diseases and 
malnutrition, which are commonly encountered in the elderly, 
because of the properties of dried foods such as their antioxidant 
effects, high content of micronutrients and fibre and the ability 
to store and use them in the long term. Snacking is a common 
eating habit that is observed in up to 85% older adults. Moreover, 
daily calorie intake decreases with age and this requires the use 
of suitable foods for snacking in the elderly (63). For instance, a 
systematic review showed that the prevention and even reversal 
of Frailty syndrome are associated with quantitative (energy 
intake) and qualitative (nutrient quality) factors (64). It is 
possible to improve the eating habits such as snacking or mini-
meals by preferring dried fruits and vegetables. In addition, this 
can be beneficial in reducing the risk and managing metabolic 
disorders such as Diabetes Mellitus and obesity. A study found 
that the frequency of daytime eating increased and the mean 
frequency of daytime eating was six (65). This underlines the 
advantages of consuming dried fruits and vegetables as daytime 
snacks in the elderly. Therefore, the addition of such food to 
the diet plan of older adults in nursing homes and in caregiver 
trainings would help in developing healthy eating habits.
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6. Recommended Oral Exercises for the Elderly

Neurodegenerative diseases, cerebrovascular events and other 
chronic diseases that occur due to ageing may prevent the 
maintenance of oral functions such as swallowing, salivation 
and chewing (66). During this period of life, when we are the 
most fragile, it is important to prevent or correct the impairment 
of oral functions to effectively consume foods in sufficient 
amounts. Simple oral exercises were shown to have positive 
effects on chewing, salivation and swallowing functions (67). 
Oral exercise programmes led to improved oral functions and 
higher quality of life (68,69). Salivation can be increased and 
the development of functional muscles involved in swallowing 
can be improved by consuming foods that are rich in fibre such 
as dried fruits and vegetables as well as by chewing them more. 
This can possibly contribute to regain the lost functions and 
to reduce the risk of malnutrition, similar to the simple oral 
exercises in older patients. Using dried fruits and vegetables 
is suggested to improve oral functions such as swallowing 
and chewing that can partly increase the chances of surviving 
life-threatening conditions such as pulmonary aspiration and 
malnutrition in the elderly, similar to the exercise programmes 
mentioned in previous studies.

7. Economic Vulnerability in the Elderly

Consuming fruits and vegetables that can be bought at 
reasonable prices in their respective season and then dried, 
particularly in the winter, can be recommended as an alternative 
solution to the economic vulnerability among the elderly. Many 
older adults have financial problems when they retire, which 
negatively affects their eating habits (70,71). Fresh fruits and 
vegetables or most of the foods that we consume daily are 
wasted because we cannot store them for long. The wastage of 
dried fruits and vegetables is lower than that of fresh fruits and 
vegetables because they can be stored and have a longer shelf 
life. In addition to the sharp increase in the off-season food 
prices, the fact that these products cannot be dried because of 
local individual’s unawareness or lack of effective organisations 
causes considerable labour and financial losses in tropical 
countries such as India. Graphic I shows that the proportion of 
dried food consumption (72).

8. Physical Limitations of the Elderly

Older adults have an increased need for foods that do not spoil 
and can be stored for a long time, especially when they have to 
live alone. Dried foods and vegetables that can be stored at home 
for long become more important because of the psychological 
and physical limitations of older adults such as their inability 
to do gardening or to frequently visit a store or shopping mall 
(73,74). Making ‘finger foods’, which can be consumed by 
older adults who cannot hold a fork and spoon, available to 
the elderly at all times may partially prevent the development 

of malnutrition. The 2019 ESPEN guidelines underline the 
importance of the consumption of finger foods by older adults 
who cannot hold a fork and spoon (75,76). Thus, dried foods 
can be suggested as an alternative to prevent malnutrition and 
increase the tendency to eat as well as to ensure adherence to 
the diet in the elderly.

9. Effects on the Microbiota

Diet plays a key role in shaping the microbiome and a 
negatively affected intestinal microbiome is associated with 
chronic diseases such as cancer, inflammatory bowel disease, 
cardiovascular diseases, type 2 Diabetes Mellitus and obesity 
(77). Phytochemicals and fibres present in dried fruits affect 
the composition and activity of the intestinal microbiota (78). 
The bioactive components of dried fruits, i.e. polyphenols, are 
prebiotics and they render non-pathogenic microbiota dominant 
(79). In a study comparing diets that are rich in fruits and 
vegetables such as the Mediterranean diet and the modern low-
fibre diets that are rich in fats and high in calories, it was found 
that the microbiome-related metabolomic profile improved in 
the group that received the Mediterranean diet (80).

10. Cardiovascular Benefits

The third most common risk factor for non-communicable 
diseases after hypertension and smoking is the low consumption 
of fruits and vegetables. The consumption of low fruits causes a 
higher risk of non-communicable diseases than the consumption 
of other foods such as vegetables, whole wheat products, fish, 
legumes etc (81). Cardiovascular disease is a global health problem 
and various studies have shown the importance of fresh as well as 
dried fruits and vegetables in protection against cardiovascular 
diseases (82,83). The positive effects of these food on the 

Graphic I. Unites States per capita loss-adjusted fruit availability, United 
States Department of Agriculture Economic Research Service, 2017. 
This shows that awareness studies should be conducted to increase the 
consumption of dried foods
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cardiovascular system are thought to stem from their effects 
concerning the protection of the vascular endothelial function, 
regulation of the lipid metabolism and blood pressure, inhibition 
of platelet functions, reduction in ischaemic reperfusion injury, 
suppression of thrombosis and reduction in oxidative stress 
and inflammation (84). Phytonutrients comprising polyphenols 
have many health benefits because they have antioxidative 
effects, lead to vasodilatation and prevent postprandial glucose 
peaks etc (85). The cardiometabolic effects of phytonutrients 
(tocopherols, carotenoids, polyphenols and phenolic acids) are 
improved due to their antioxidant properties, because they 
reduce blood pressure via vasodilatation (polyphenols cause 
relaxation of venous smooth muscles) and have low sodium and 
high potassium contents (86). In a prospective study conducted 
in 34.489 postmenopausal women, it was shown that foods rich 
in flavonoids reduced the incidence of cardiovascular disease 
and all causes of cardiovascular deaths (87).

11. Improvement in Cognitive Functions

Age-related decline in cognitive functions and the risk of 
neurodegenerative diseases can be reduced by the intake of 
antioxidant and anti-inflammatory components present in high 
amounts in fruits and vegetables (88). According to a prospective 
study that investigated flavonoids and decline in cognitive 
functions in 1.640 geriatric subjects who were not diagnosed 
with dementia, high intake of flavonoids led to a better 
cognitive performance (89). A diet that is rich in flavonoids 
results in improved cognitive functions, delayed onset of 
Alzheimer’s and decreased incidence of Parkinson’s disease. The 
positive effects of flavonoids on memory and neurocognitive 
performance are believed to stem from their protective effect on 
fragile neurons as well as their improving effect on the existing 
neuronal functions and neuronal regeneration (90). The Kame 
Project cohort study underlined that the oxidative damage 
caused by beta-amyloid peptides in Alzheimer’s disease could 
be partly reduced by the consumption of fruits and vegetables 
(91). Endogenous neurotoxins play a role in the aetiology of 
Parkinson’s disease and polyphenols reduce neuronal damage in 
such patients (92). This study and other similar studies question 
the role of consuming dried fruits and vegetables due to the 
fact that there is no potent and effective treatment option 
for neurodegenerative diseases such as dementia, Alzheimer’s 
and Parkinson’s, which are public health problems; the long-
term use of dried fruits and vegetables during the pre-geriatric 
period might potentially reduce the workload of the society and 
healthcare facilities and have a positive effect on the onset and 
course of chronic diseases.

12. Increased Acid Load in the Elderly

Buffer systems such as the kidneys and lungs that provide 
the acid-base balance become insufficient due to age-related 
decline in physiological functions and reserves as well as the 

increased incidence of chronic pathologies during the ageing 
process (93,94). The preservation of lean body mass is of great 
importance in terms of the development of chronic diseases 
and related comorbidities in the geriatric population (95). 
An alkaline diet preserves lean body mass (96). Our ancestors 
predominantly adopted vegan eating habits; therefore their 
systemic pH was rather alkaline. However, we now consume high 
amounts of animal proteins, which negatively affect the acid 
load that has already increased in the elderly (97). Micronutrient 
deficiencies that increase with ageing become more severe due 
to the increased acid load and homeostatic mechanisms also 
start to fail, e.g. urinary excretion of calcium increases, bone 
mineral density decreases, urolithiasis develops and renal failure 
becomes more severe (98,99). Thus, the acid load in the elderly 
may further increase in modern times, which can be explained 
by comparing the current dietary fibre consumption with that 
in the old times. Our ancestors used to daily consume >100 mg 
of dietary fibre, whereas in the modern age, the daily intake 
of dietary fibre has dropped to 10 mg, showing how dietary 
factors have changed over the years and exceeded the limits 
of adaptational change (100). It is possible to decrease the 
acid-base imbalance to some extent by adding dried fruits 
and vegetables to the dietary treatment plans prepared for the 
elderly.

Conclusion and Recommendations

With the elderly population increasing in number and proportion 
and healthcare systems on the verge of collapse, it would be 
wise to realise the importance of dried fruits and increase 
the awareness of disease prevention with the factors that 
could reduce the severity of diseases in the elderly. The course 
of chronic metabolic diseases and the ageing process can be 
improved by increasing dried fruit and vegetable consumption 
among the elderly. Literature data that include a multifaceted 
analyses and recommendations concerning the consumption of 
dried fruits and vegetables in the elderly are limited. Therefore, 
extensive and long-term studies on the use of dried foods in the 
elderly are needed.
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