
International Journal of Advanced Scientific and Technical Research                Issue 6 volume 1, Jan. –Feb. 2016 

Available online on   http://www.rspublication.com/ijst/index.html                                               ISSN 2249-9954 

©2016 RS Publication, rspublicationhouse@gmail.com Page 404 
 

 Frailty in Relation to Poor Dietary Intake among 

Institutionalized Elders in Alexandria, Egypt  

Dalia I Tayel
1*

, Heba M El-Kady
2
 

1
Assistant Professor of Nutrition, Department of Nutrition, High Institute of Public Health, 

Alexandria University, Egypt 
2
Assistant Professor of Geriatric Health, Department of Family Health, High Institute of Public 

Health, Alexandria University, Egypt 

*Corresponding Author: Dalia I Tayel 

 

 

 

ABSTRACT  

 

 Frailty is highly prevalent with increasing age. The purpose of the study was to 

assess frailty and its association with nutrient intake of institutionalized elderly. A cross 

sectional design was used.  A total of 312 older persons were equally allocated and 

randomly selected from twelve elderly homes in Alexandria, Egypt. Personal data (age, 

sex, marital status, and educational status), frailty criteria (unintentional weight loss, self-

reported exhaustion, muscles weakness, slow walking speed, and low physical activity), 

health characteristics (body mass index classification, chronic diseases, and intake of 

medications), and dietary intake of nutrients were collected by interviewing technique. 

Anthropometric measurements (weight, height, and mid-arm, calf, waist and hip 

circumferences) were taken at the time of the interview. Frailty was prevalent among 58.7% 

of elders (38.3% of males and 75.4% of females). Frail elders had significant lower intake 

than non-frail ones of energy (1340.9±35.7 and 1540.6±46.3 kcal), protein (54.1±1.6 and 

58.8±2.1 g), iron (4.7±0.3 and 6.5±0.4 mg), and vitamin A (266.4±31.6 and 385.2±62.6 

IU). Frailty in institutionalized elderly is associated with poor intake of energy, protein, 

iron and vitamin A. Improvement of nutritional intake for institutionalized older people is 

certainly an important factor to reduce frailty.  
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INTRODUCTION  

 

Frailty is a highly relevant geriatric syndrome [1]. The term ‘‘frailty’’ is used loosely 

to describe a range of conditions in older people, including general debility and cognitive 

impairment. There is no clear consensus on the definition of frailty; however, it is proposed 

that frailty comprises a collection of biomedical factors which influences an individual’s 

physiological state in a way that reduces his or her capacity to withstand environmental 

stresses [2]. A subset of older people is at risk of becoming frail; these are vulnerable, prone 

to dependency and have reduced life expectancy. These health outcomes contribute to an 

increased demand for medical and social care, and are associated with increased economic 

costs [3].  
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Frailty is defined by Fried et al (2001) [4] as a clinical syndrome in which three or 

more of the following criteria are present: unintentional weight loss (4.5 kg in the past year), 

self-reported exhaustion, weakness, slow walking speed, and low physical activity. It is 

estimated that prevalence rates for frailty and pre-frailty reach as high as 27% and 51%, 

respectively [5]. Frailty is of multifactorial origin and is considered to be highly prevalent 

with increasing age and to confer high risk for adverse health outcomes, including mortality, 

institutionalization, falls, and hospitalization [6]. Frailty is 67.25% among institutionalized 

older adults in Spain [7], and 67.6% in the Northeast of Brazil [8].
 

The role of nutritional deficiency in the development of frailty was suggested long ago 

by several studies [9-11], however research conducted in this area is relatively insufficient. 

The critical role of micronutrients especially anti-oxidants in this context suggests the need to 

improve the quality rather than the quantity of food eaten by older people [5]. The influence 

of dietary protein source (animal or plant) and quality (amino acid components) on the 

prevention of frailty has never been adequately explained. However, the total intake of 

protein, energy and some micronutrients has been independently associated with frailty [12-

14]. Dietary intake of calcium and vitamins A and C for institutionalized elderly is less than 

their requirements; however protein and iron intake are more than their requirements [15]. 

Little is known about frailty in institutionalized Egyptian older people. That is why the 

present study aimed to assess the prevalence of frailty among elderly residents in geriatric 

homes in relation to their dietary intake of specific nutrients. 

 

SUBJECTS AND METHODS  

 

Study design and Sampling 

A cross sectional study was conducted from February to July 2015. It included 312 

elders of both sexes, aged between 60-80 years, institutionalized for at least one year and able 

to communicate. Sample size was statistically calculated assuming a 67% prevalence of frailty 

[7,8]
 
and using 5% confidence level and power 80%, the estimated required sample size was 

300 elders. A total of 312 older persons who accepted to participate in the study were equally 

allocated from all the elderly homes in Alexandria, Egypt; and were randomly selected from 

each home.  

 

Data collection 
A structured questionnaire was used to collect data about main characteristics (age, sex, 

marital status, and educational status), health characteristics (chronic diseases and intake of 

medications), frailty criteria (unintentional weight loss, self-reported exhaustion, muscles 

weakness, slow walking speed, and low physical activity), and dietary intake of nutrients from 

each subject by individualized interview.  

Frailty was defined as having three or more of the following criteria according to the 

definition of Fried et al (2001) [4]:
 
unintentional weight loss (self-reported, more than 4.5 kg 

in the last year), self-reported exhaustion (self-reported feeling that ‘‘everything I did was an 

effort’’ at least three times a week in the last month, identified by two questions from the 

CES–D scale [16]), muscles weakness (grip strength in the lowest 20% at baseline, stratified 

by gender and body mass index), slow walking speed (time to walk 4.5 m in the slowest 20% 

at baseline, stratified by gender and height), and low physical activity (sedentary state or 

performing light intensity physical activity as walking less than 1 hour/week). Total frailty 

score was the sum of all available scores (0-5), with those subjects with a total score ≥3 

defined as frail, and subjects with a total score <3 of these five attributes were categorized as 

non-frail. 
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Anthropometric measurements (weight, height, and mid-arm, calf, waist and hip 

circumferences) were taken at the time of interview. Weight, height and circumferences were 

measured according to the criteria of Gibson (2005) [17]. Body mass index (BMI) was 

calculated as follows: weight (kg)/height
2
 (m

2
). An elder was considered overweight and obese 

when BMI was ≥ 85
th
 percentile BMI-for-age, and underweight when BMI was ≤ 5

th 
percentile 

BMI-for-age [18].
 
Must et al (1991) reference data of BMI-for-age percentiles were used [19].   

Data regarding food intake was collected from each participant at the time of 

interview. Food frequency questionnaire was used to estimate the dietary intake and the 

consumption pattern of different foods most commonly consumed by older people with 

special emphasis on special foods rich in energy, macronutrients, calcium, iron, and vitamins 

A and C [17]. Quantities of foods and drinks consumed were estimated using common house-

hold utensils e.g. cups, plates, and tea or table spoons. For items like eggs, slices of bread, 

pieces of fruits a simple count was used. Then the mean daily intake from each item was 

analyzed using Egyptian Food Composition Tables of National Nutrition Institute [20]
 
to get 

the mean daily intake of energy, macronutrients, calcium, iron, and vitamins A and C. Percent 

of nutrient adequacy was calculated for energy, protein, calcium, iron, and vitamins A and C 

using the formula: nutrient adequacy % = Nutrient Intake/Dietary Reference Intake (DRI) [21] 

x 100.  

 

Statistical analysis 

Data management was conducted using the Statistical Package for Social Science 

(SPSS) version "17" software (Chicago, Illinois, US). Data were presented tabulary, 

graphically and mathematically using the mean and the standard deviation (SD). For all 

analyses P value ≤ 0.05 was used to detect statistically significant difference. The comparison 

of the frequencies of the studied parameters between two groups was done by Chi-square test; 

and Student's t test was used to evaluate the significance of the difference between two means. 

Stepwise logistic regression analysis was done to identify the most significant factors 

affecting the development of geriatric frailty.  

 

Ethical considerations 
This study was conducted according to the guidelines laid down for medical research 

involving human subjects and was approved by Ethics Committee of High Institute of Public 

Health, Alexandria University, Egypt. All measurements were taken following all privacy 

procedures and all collected data were kept confidential. All participants were informed about 

the study purpose and they had the right to participate or not in the study. 

 

RESULTS 
 

A total of 312 elderly (141 males and 171 females) of mean age 70.79±7.7 years 

participated in the present study. According to frailty criteria, 183 of the elders (58.7%) were 

considered as frail (Figure 1).  
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Figure (1) Frailty among the studied sample of institutionalized elders in Alexandria 

 

Table 1 reveals that frailty was more prevalent among females than males (70.5% and 

29.5%, respectively). It also shows that frailty was more prevalent among widowed, divorced 

and elders with low educational level (71.6, 20.2% and 73.8%, respectively). There was a 

statistically significant difference between frail and non-frail elders regarding sex, marital 

status and educational level (P < 0.05). The most commonly encountered frailty criteria were 

slow walking speed, low physical activity and muscle weakness (90.2%, 81.9% and 39.3%, 

respectively) with a statistically significant difference between two groups of elders. 

 

Table (1) Personal characteristics and frailty criteria of the studied sample 

 

Main characteristics 

Frail 

(n=183) 

No. (%) 

Non-Frail 

(n=129) 

No. (%) 

X
2
 (P value) 

Sex 

43.96 (0.000)* Males 54 (29.5) 87 (67.4) 

Females 129 (70.5) 42 (32.6) 

Marital status 

25.58 (0.000)* 
Single 15 (8.2) 12 (9.3) 

Widowed  131 (71.6) 69 (53.5) 

Divorced       37 (20.2) 48 (37.2) 

Educational level 

36.25 (0.000)* 
Low  135 (73.8) 81 (62.7) 

Middle 39 (21.3) 30 (23.3) 

High 9 (4.9) 18 (14.0) 

Frailty criteria    

Unintentional weight loss 48 (26.2) 3 (2.3) 24.7 (0.000)* 

Exhaustion 27 (14.8) 12 (9.3) 20.8 (0.000)* 

Slow walking speed 165 (90.2) 26 (20.2) 41.1 (0.000)* 

Muscles weakness 72 (39.3) 18 (14.0) 56.8 (0.000)* 

Low physical activity 150 (81.9) 24 (18.6) 39.9 (0.000)* 

*P < 0.05 

 

Table 2 shows that the mean anthropometric measurements of frail elders of the 

studied sample were lower than those among non-frail ones. Except mid-upper arm 

circumference (MUAC) and waist/hip ratio (WHR), there was a statistically significant 

58.70% 41.30% 

Frail 

Non-Frail 
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differences between the frail and non-frail elders as regard the mean of the rest studied 

anthropometric measurements (BMI and calf, waist, and hip circumferences). 

              

Table (2) Mean anthropometric measurements of the studied sample 

 

Item 

Frail 

(n=183) 

Mean ± SD 

Non-Frail 

(n=129) 

Mean ± SD 

t (P value) 

BMI (kg/m
2
) 29.3 ± 0.5 31.1 ± 0.5 2.59 (0.010)* 

MUAC (cm) 30.0 ± 0.4 31.0 ± 0.6 1.46 (0.146) 

Calf C (cm) 35.9 ± 0.4 38.6 ± 0.5 4.32 (0.000)* 

Waist C (cm) 104.4 ± 1.3 108.9 ± 1.1 2.49 (0.013)* 

Hip C (cm) 109.1 ± 1.3 113.2 ± 1.1 2.29 (0.022)* 

WHR 0.96 ± 0.01 0.96 ± 0.01 0.34 (0.737) 

MUAC: mid-upper arm circumference; C: circumference; WHR: waist/hip ratio; *P < 0.05 

 

Table 3 illustrates the health characteristics of the studied sample. According to the 

BMI classification, 40.9% of the frail elders were of overweight and obese compared to 5.5% 

of them were underweight with a statistically significant difference between the frail and non-

frail elders. It also shows that more than half of the frail elders (54.1%) had 1-2 chronic 

diseases and about one third had 3 or more diseases (32.8%) compared to 44.2% and 18.6% of 

the non-frail respectively. It also reveals that 45.9% of the frail elders were taking 3 or more 

medications daily and 36.1% were taking 1-2 medications compared to 37.2% and 27.9% of 

the non-frail respectively. 

 

Table (3) Health characteristics of the study sample 

 

Medical history 

Frail 

(n=183) 

No. (%) 

Non-Frail 

(n=129) 

No. (%) 

X
2
 (P value) 

BMI classification 

29.81 (0.000)* 
Underweight 10 (5.5) 1 (0.8) 

Normal 98 (53.6) 63 (48.8) 

Overweight and obese  75 (40.9) 65 (50.4) 

Number of chronic diseases 

26.62 (0.000)* 
None  24 (13.1) 48 (37.2) 

1-2 99 (54.1) 57 (44.2) 

≥ 3 60 (32.8) 24 (18.6) 

Number of taken medications/day 

11.49 (0.003)* 
None  33 (18.0) 45 (34.9) 

1-2 66 (36.1) 36 (27.9) 

≥ 3 84 (45.9) 48 (37.2) 

*P < 0.05 

 

Table 4 reports the mean daily intake and adequacy of nutrients for the studied sample. 

It shows that the mean daily intake of energy, carbohydrates, animal protein, total protein, 

protein intake by each kilogram of body weight (g/kg BW), animal fat, plant fat, total fat, 

iron, vitamin A, and vitamin C among the frail elders were lower than those among the non-

frail ones with a statistically significant difference (P < 0.05). It also shows that mean percent 
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adequacy of energy, protein, iron, vitamin A, and vitamin C were significantly lower among 

the frail elders compared to the non-frail ones.   

 

Table (4) Mean daily intake and adequacy of nutrients for the studied sample 
 

Item 

Frail 

(n=183) 

Mean ± SD 

Non-Frail 

(n=129) 

Mean ± SD 

t (P value) 

Energy intake (kcal) 1340.9 ± 35.7 1540.6 ± 46.3 2.46 (0.001)* 

Carbohydrates intake (g) 190.1 ± 5.7 220.6 ± 7.2 3.35 (0.001)* 

Animal protein intake (g) 29.6 ± 1.4 32.6 ± 1.7 2.47 (0.037)* 

Plant protein intake (g) 24.5 ± 1.7 26.2 ± 1.8 1.84 (0.052) 

Total protein intake (g) 54.1 ± 1.6 58.8 ± 2.1 2.05 (0.041)* 

Protein intake (g/kg BW) 0.64 ± 0.1 0.68 ± 0.1 1.98 (0.049)* 

Animal fat intake (g) 23.9 ± 1.3 28.2 ± 1.7 2.01 (0.045)* 

Plant fat intake (g) 15.6 ± 0.8 18.8 ± 0.8 2.64 (0.009)* 

Total fat intake (g) 39.5 ± 1.4 47.0 ± 1.8 3.22 (0.001)* 

Iron intake (mg) 4.7 ± 0.3 6.5 ± 0.4 2.56 (0.020)* 

Calcium intake (mg) 552.7 ± 21.6 572.9 ± 29.3 0.57 (0.572) 

Vitamin A intake (IU) 266.4 ± 31.6 385.2 ± 62.6 1.94 (0.047)* 

Vitamin C intake (mg) 20.4 ± 1.8 14.9 ± 1.1 2.27 (0.024)* 

Energy adequacy (%) 70.6 ± 1.9 81.1 ± 2.4 2.46 (0.001)* 

Protein adequacy (%) 96.7 ± 3.2 103.0 ± 4.2 2.05 (0.041)* 

Iron adequacy (%) 97.1 ± 3.1 104.5 ± 3.6 2.56 (0.040)* 

Calcium adequacy (%) 46.1 ± 1.8 47.7 ± 2.4 0.57 (0.572) 

Vitamin A adequacy (%) 33.3 ± 3.9 48.2 ± 7.8 1.94 (0.047)* 

Vitamin C adequacy (%) 33.9 ± 3.0 24.9 ± 1.8 2.27 (0.024)* 

BW: body weight; *P < 0.05 

          

Table 5 shows the results of stepwise logistic regression model. The significant model 

X
2
 = 40.91* shows that inadequate intake of protein was the most significant factor affecting 

the development of frailty (adjusted OR=15.12) followed by inadequate intake of iron 

(adjusted OR=6.22), inadequate intake of vitamin A (adjusted OR=3.30) and the least was 

inadequate intake of energy which appeared to render the elderly 2.94 times more liable to the 

development of frailty. 

 

Table (5) Stepwise logistic regression model for significant factors affecting frailty 

 

Risk factor OR (95%CI) B S.E Wald P-value 

Inadequate intake of total protein 
15.12 

(1.98 – 115.47) 
2.72 1.04 6.86 0.009* 

Inadequate intake of iron 
6.22 

(2.27 – 17.08) 
1.83 0.52 12.59 0.000* 

Inadequate intake of vitamin A 
3.30  

(1.42-7.65) 
1.08 0.53 4.09 0.040* 

Inadequate intake of energy 
2.94 

(1.03 – 8.35) 
1.08 0.53 4.09 0.043* 

Model X
2
 = 40.91; P = 0.000* 

* P < 0.05 
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DISCUSSION 
 

Population aging is considered a challenge to public health, due to the increased 

incidence of chronic diseases that contribute to increase the risk of frailty, physical and social 

dependence, in need for long term care [8]. Long-stay institutions for the elderly is a 

challenge, because changes due to aging and pre-existing diseases may be aggravated by 

difficulties in adapting to the new living condition, and due to the lack of motivation and 

encouragement common in this environment, making the elderly at risk of frailty and 

functional decline [22]. 

Frailty is considered to be highly prevalent with increasing age and to confer high risk 

for adverse health outcomes, including mortality, institutionalization, falls, and hospitalization 

[4].
 
The present study revealed that according to frailty criteria, 58.7% of the elderly residents 

in geriatric homes in Alexandria, Egypt were considered as frail. This goes with other studies 

which revealed that the prevalence of institutionalized frail elderly has been estimated at 

34.9%, 53.7% and 68.8% in studies undertaken in Europe, and 49.3% and 45.8% in Brazilian 

studies [23-25].  

The present study showed that frailty was more prevalent among females than males, 

and also among widowed, divorced and elders with low educational level. This is in 

accordance with the data from the Frailty Instrument for Primary Care of the Survey of 

Health, Ageing and Retirement in Europe (SHARE-FI) which revealed that frail older adults 

were more often females, lived alone and had a lower educational level [10]. 

The present study also revealed that the most commonly encountered frailty criteria 

were slow walking speed, low physical activity and muscle weakness with a statistically 

significant difference between frail and non-frail elders. This goes with other studies which 

showed that frailty was most commonly associated with lower muscle strength, poor physical 

performances, feeling of exhaustion and therefore reduced physical activity [26-27]. 

Weight loss as one of frailty criteria is associated with a lean mass decline especially 

for skeletal muscle mass was associated with low intake of energy and protein [12,28]. Poor 

nutrients intake is associated with feeling of exhaustion and poor muscle strength, which are 

frailty criteria. The quality of diet plays an important role in muscle efficiency [12]. The link 

between nutrition and frailty likely involves multiple pathophysiologic pathways. As energy 

and nutrient deficiency may affect mitochondrial function leading to muscle-related 

symptoms, including fatigue and weakness [26], protein intake is the major factor responsible 

for muscle protein anabolism in older persons [13]. Unopposed oxidative stress may be 

detrimental for skeletal muscle [29] and antioxidant vitamins may play a preventive role in 

reducing oxidative injury [11]. 

Overall, the present study findings suggested that poor nutritional intake is an 

important factor associated with the frailty syndrome where low intake of nutrients was 

associated with frailty even independently of energy intake. 

There are important implications with this finding. First, the quality of diet expressed 

by the intake of specific nutrients is an important factor affecting the health of older persons, 

and a low intake of specific nutrients may contribute to the development frailty. Second, 

weight loss may not be a sensitive proxy measure of inadequate diet, and the assessment of 

nutritional intake may be useful as part of the screening, diagnosis, and treatment of the 

syndrome [12]. 

Overweight and obesity were present among 40.9% of frail elders of the present work 

according to the BMI classification. This is in accordance with a longitudinal study on the 

nutrition and health status of an aging German population which revealed decreased BMI and 

waist-to-hip ratio among the studied frail elders [29]. 
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Frailty and chronic diseases are prime modulators of a person’s health trajectory in 

later life. An understanding of the presence or absence of frailty and chronic diseases 

constitutes a basic representation of physiologic reserves in old age. The prevalence of 

chronic diseases is often doubled in elders who are frail, and sometimes increased by a factor 

of 3 or 4 for less-common diseases for which a tripling or quadrupling is possible. However, 

there is no single disease-frailty association that seems to be markedly stronger than the rest, 

even if congestive heart failure and depression are foremost [30]. These findings suggest that 

frailty may be caused by mechanisms that are shared with chronic diseases [31]. That is 

interpreting the present study results which revealed that more than half of the frail elders had 

1-2 chronic diseases and about one third had 3 or more diseases compared to the non-frail. 

This may be attributed to the fact that some common conditions that are causes or 

consequences of chronic diseases in older adults have been shown to be associated with 

frailty. Among these, a poor nutritional state has been strongly implicated by consistent 

findings that show an increased risk for malnutrition and evidence of low nutrient intake in 

frail older adults.
(24)

 Together with the low activity levels that are part of the frailty definition, 

these support the hypothesis that energy deregulation may be a central issue in frailty as it is 

in congestive heart failure, diabetes, stroke, and chronic lung disease [30].
 
Malnutrition is a 

common state connected to the senile period itself, as well as the frailty syndrome [10]. 

In addition to the fact that the amount of daily food intake is an important contributory 

factor in the progression of frailty, up to 25% to 60% of institutionalized elderly have been 

reported as malnourished. It is certain that during the process of ageing micronutrient 

deficiencies are becoming more often. An inappropriate intake of specific nutrient likes 

vitamins D, A, E, B6, B12, and folate, and minerals zinc, and selenium contribute to formation 

of deficiencies [32]. 

According to the present work, energy, protein, iron, vitamin A and vitamin C 

adequacy were significantly lower among the frail compared to the non-frail elders. This is in 

accordance with other studies which showed that increased number of micronutrient 

deficiencies and low serum beta-carotenoids were significant risk factors for frailty 

[12,31,32]. 

There is a growing consensus among experts that frailty does exist as a distinct 

syndrome which occurs principally in a subset of older people who are the most vulnerable 

and who are at increased risk of hospitalization, dependency and whose life expectancy is 

reduced. These adverse health effects in turn contribute to an increased demand for medical 

and social care and are associated with increased economic and care costs [32]. Nutritional 

intake is certainly an important factor and a potential avenue for the prevention of frailty. For 

these reasons it is important that researchers have an awareness of the issues relating to 

frailty, so that suitable preventive and rehabilitative actions can be taken at the earliest 

opportunity. 

 

CONCLUSIONS AND RECOMMENDATIONS  

 

Frailty was prevalent among 58.7% of institutionalized elders (38.3% of males and 

75.4% of females). Frail elders had significant lower intake of energy, protein, iron, and 

vitamin A than non-frail ones. Frailty in institutionalized elderly is associated with poor 

intake of energy, protein, iron and vitamin A. Nutritional education programs should be 

conducted for healthcare providers to improve their knowledge about balanced diets 

containing adequate nutrients for the elders. It is highlighted that studies about frailty, 

quality of life and institutionalization are scarce. Thus, dynamical knowledge of these three 

pillars should contribute to the elaboration of public policies and intervention actions to 
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promote health; prevention of disabilities; and to social and health re-planning, with a view 

to advancing in the institutionalization sector. 
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