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Abstract 
Background and Aim of the Work: Frailty is a state of reduced physiological reserve associated 
with increased susceptibility to disability. It is associated with a high morbidity and mortality. 
This work assessed the ability of comprehensive geriatric assessment to detect frailty in elderly 
patients. Subjects and Methods: A total number of 104 elderly patients (above 60 years old) were 
included in this study and they were subjected to a comprehensive geriatric assessment (CGA) in-
cluding: (history and full clinical examination, Mini mental status examination (MMSE), Geriatric de- 
pression scale (GDS), Activities of daily living (ADL), Instrumental activities of daily living (IADL). 
The patients were divided into frail and non-frail groups using Fried’s criteria as applied by Avila- 
Funes et al., 2008, each group included 52 patients. Results: There were no significant differences 
between the two groups regarding age gender or smoking habits. But there was higher percentage 
of ADL, IADL dependence in addition to higher incidence of depression and cognitive impairment 
among frail cases. Conclusion: Comprehensive geriatric assessment can be used to detect frailty 
and its associated impairment and comorbidities. 
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1. Introduction 
Fried et al. defined frailty as: “A physiologic syndrome characterized by decreased reserve and resistance to 
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stressors, resulting from cumulative decline across multiple physiologic systems, and causing vulnerability to 
adverse outcomes” [1]. Frailty represents a state of reduced homeostasis and resistance to stress that leads to in-
creased vulnerability and risk of adverse outcomes such as the progression of disease, falls, disability and pre-
mature death [2]. 

Frailty is the special mandate of the geriatrician. The essence of management in frailty is to embrace the com-
plexity of the patients and their needs for care. When we do our jobs well, this is what geriatricians do. We have 
complex patients (i.e. those with multiple needs, and a multifactorially determined state) on whom we apply a 
complex intervention (Comprehensive Geriatric Assessment and multidisciplinary care) to achieve a variety of 
ends [3]. 

Comprehensive geriatric assessment (CGA) is a multidimensional inter-disciplinary diagnostic process focus- 
ed on determining a frail elderly person’s medical, psychological and functional capability in order to develop a 
coordinated and integrated plan for treatment and long-term follow-up [2]. 

Domains of CGA include: medical assessment (problem list, co-morbid conditions, medication review, nutri-
tional status), functional assessment (basic activities of daily living (ADLs), Instrumental activities of daily liv-
ing (IADL), Activity/exercise status, gait and balance), psychological assessment (mental status and mood test-
ing), social and environmental assessment. Two or more of the following are markers of frailty: 

• inability to perform one or more basic ADLs in the 3 days before admission 
• a stroke in the past 3 months • depression • dementia 
• history of falls • one or more unplanned admissions in the past 3 months 
• difficulty walking • malnutrition • prolonged bed rest • incontinence [2]. 
Current evidence strongly suggests that ward-based CGA should now be considered the standard of care for 

the frail elderly inpatient as comprehensive assessment of frail older people may reduce short-term mortality and 
increase the chances of living at home in one year. An improvement in physical function is demonstrable in 6 
months. Reduction in hospital readmissions and placement in care homes as well as improvement in quality of 
life and in cognition is shown in 12 months. These have all been recognized as important markers of effective 
care for the frail older patient [2]. 

Aim of the study: To compare frail and non-frail elderly people using CGA. 

2. Patients and Methods 
2.1. Study Design and Setting 
The study is a case-control study. 104 Elderly patients (60 years old and above), both males and females were 
recruited from Ain Shams University hospital from January 2011 till December 2012. They were divided into 
two groups: 

Cases Group: 52 frail elderly 60 years and older diagnosed by Fried’s criteria [4] as applied by Avila-Funes 
et al., 2008 [5]. The participants were considered to be “frail” if they had three or more frailty components 
among the five criteria. 

Controls Group: 52 elderly 60 years and older. They are not frail or have 2 or less of frailty criteria. 

2.2. Data Collection 
Every participant was subjected to the following: 

1-Informed oral or written consent. 
2-Comprehensive geraitric assessment including: 
a) Complete medical history. 
b) Physical examination. 
c) Mini mental status examination (MMSE) [6]. 
The MMSE comprises 30 questions: a) Ten devoted to orientation, b) Three items requiring registration of 

new information (repeating three words), c) Five questions addressing attention and calculation, d) Mental con-
trol questions requiring patient to make five serial subtractions of 7 from 100 or spell word backward), e) Three 
recall items, f) Eight items assessing language skills (two naming items, repeating phrase, following a three-step 
command, reading and following a written command and writing a sentence), and g) one construction question 
(copying a figure consisting of two overlapping pentagons). (The Arabic version used in this study was done by 
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El-Okl et al. [7]. 
d) Geriatric depression scale (GDS) [8]. 
It consists of items showing highest correlation with the depressive symptoms. The cut-off point is [5] for sig- 

nificant depressive symptomology. The Arabic version of the test was applied by Shehta et al., [9]. 
e) Activities of daily living (ADL) [10]. 
Measurement of functional status is a cardinal component of office assessment of older persons. Basic activi-

ties of daily living assess the ability of the patient to complete basic self-care tasks (e.g. bathing-dressing-toilet- 
ing-transfer-continence and feeding). An Arabic version of the test was applied. El-Sherpiny et al. [11]. 

f) Instrumental activities of daily living (IADL) [12]. 
It measures the patient’s ability to maintain an independent household (e.g. shopping for groceries-driving or 

using public transportation, using the telephone, meal preparation, housework, taking medications, handling fi- 
nances). An Arabic version of the test was applied [13]. 

The results of ADI & IADL assessment are as follows: 
Independent; if they reported being able to carry out all activities without assistance 
Dependent: if they needed assistance of any degree in all activities. 
Assisted: if they are receiving assistance of any degree in some but not all activities. 
3-Frailty was defined according to the construct previously validated by Fried et al. in the Cardiovascular 

Health Study [14]. All five components from the original phenotype were retained; however, the metrics used to 
characterize the frailty criteria were slightly different and defined as follows [5]: 
• Shrinking—Recent and unintentional weight loss of ≥3 kg in the prior year was identified and body mass in-

dex calculated. Participants who answered “yes” for weight loss or had a body mass index <21 kg/m2 were 
considered to be frail for this component. 

• Poor endurance and energy—As indicated by self report of exhaustion, identified by two questions from the 
Center for Epidemiological Studies-Depression scale (CES-D): “I felt that everything I did was an effort” 
and “I could not get going.” Participants were asked: “How often, in the last week, did you feel this way?” 0 
= rarely or none of the time; 1 = some or a little of the time; 2 = a moderate amount of the time; or 3 = most 
of the time. Participants answering “2” or “3” to either of these questions were considered as frail by exhaus-
tion. 

• Slowness—Meets criteria for frailty if time to walk 6 m was ≥8 seconds for height ≤ 173 cm or >7 seconds 
for height > 173 cm in males, and ≥8 seconds for height ≤ 159 cm or >7 seconds for height > 159 cm in fe-
males. 

• Weakness—Participants answering “yes” to the following question were categorized as frail for this compo-
nent: “Do you have difficulty rising from a chair?” 

• Low physical activity—A single response was used to estimate physical activity. Individuals who denied do- 
ing daily leisure activities such as walking or gardening and/or denied doing some sport activity per week 
were categorized as physically inactive. Those who reported doing them were considered to be active. 

Patients who had 3 of the 5 items were diagnosed as frail. 

3. Data Management 
Analysis of data was performed by using the 12th version of Statistical Package for Social Science (SPSS). De-
scription of all data in the form of mean (M) and standard deviation (SD) for all quantitative variables was done. 
Frequency and percentage was done for all qualitative variables. Comparison between quantitative variables was 
done using t-test to compare to compare two groups and ANOVA (analysis of variance) to compare more than 
two groups. Comparison of qualitative variables was done using the Chi-square test. Correlation coefficient also 
was used to find linear relation between different variables using r-test or Sperman correlation co-efficient. Sig-
nificant level measured according to P value (probability), P > 0.05 is insignificant, P < 0.05 is significant and p 
< 0.01 is highly significant. 

4. Results 
The study included 104 elderly participants (60 years old and above), both males and females were recruited 
from Ain Shams University hospital. The participants were divided into a case (52 frail elderly patients) and 
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control (52 non frail elderly) group. 
As regards demographic criteria of the study population, there was no significant difference between cases 

and controls as regards: age, gender, living arrangement and smoking habits but there was a higher percentage of 
illiteracy among frail cases. 

There was a higher mean number of associated chronic disease in frail cases, there was higher percentage of 
diabetes mellitus (DM), ischemic heart disease (IHD), hypertension, stroke, visual and hearing impairment among 
cases. The three most prevalent chronic illnesses among cases were visual impairment, DM, and IHD (the least 
common were hearing impairment, stroke and chronic liver disease). As for controls the three most prevalent 
chronic illnesses were chronic obstructive pulmonary disease (COPD), Visual impairment and arthritis Table 1. 

Table 2 shows that cases had more assistance & dependence in ADL & IADL than controls and the differ-
ences where significant statistically (P < 0.01 highly significant). Also there was higher percentage of depression 
& cognitive impairment among cases and the difference is highly significant statistically (P < 0.01). The odds 
ratio were 4.8 for GDS score (which means that cases have 4.8 times the risk of development of depression) & 
20.6 for MMES score (which means that cases have 20.6 times the risk of development of cognitive impair-
ment). 
 
Table 1. Comparison between the two studied groups as regards chronic diseases.                                    

 
Cases Controls  

No. % No. % X2 P 

Diabetes mellitus 24 53.8 14 26.9 4.1 0.04* 

IHD 28 53.8 9 17.3 15.1 0.000** 

Hypertension 26 50 14 26.9 5.8 0.01* 
Stroke 10 19.2 0 0 6.0 0.01* 
COPD 18 34.6 19 36.5 0.4 0.8 

Arthiritis 20 38.5 18 34.5 0.1 0.6 
Visual impairement 40 76.6 18 34.6 18.8 0.000** 
Hearing impairment 8 15.4 0 0 8.6 0.003** 
Chronic liver disease 10 19.2 5 9.6 1.9 0.1 

Thyroid disease 6 11.5 0 0 6.3 0.01* 
Anemia 4 7.7 0 0 4.1 0.06 

*P < 0.05 significant, **P < 0.01 highly significant. 
 
Table 2. Comparison between the two studied groups as regards ADL & IADL assessment, GDS and MMSE score.                 

ADL Case % Control % X2 P 

Independent 10 19.2 52 100 

70.4 0.000 Assisted 31 59.6 0 0 

Dependent 11 212.2 0 0 

IADL    

Independent 2 3.8 39 75 

61.2 0.000** Assisted 27 51.9 13 25.0 

Dependent 23 44.2 0 0 

GDS    

Normal 20 38.5 39 75 
14.1 0.000** 

Depressed 32 61.5 13 25 

MMSE Score    

Normal 37 71.2 51 98.1 
14.4 0.000** 

Impaired 15 28.8 1 1.9 
*P < 0.05 significant, **P < 0.01 highly significant. 
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5. Discussion 
Frailty has been recognized as a common clinical syndrome associated with a high rate of morbidity and mortal-
ity [15]. 

The current study showed no significant association between gender and frailty, However some investigators 
reported a significant association between female gender and frailty [16]. 

Our study revealed no significant differences between cases & controls as regards smoking habits which 
agrees with Ensrud et al. 2008 who tested 6701 patients 69 years & older (frailty diagnosed by Study of Osteo-
porotic Fracture (SOF) frailty index) & found out no significant differences between robust, intermediate, frail 
patients in smoking habits [17]. 

The number of chronic diseases was also a predictor of frailty, independent of the number of physiological 
systems at abnormal levels this was found by Fried et al. 2009 using data from Woman Health Initiative study 
(WHS) I & II [18]. Lists the chronic diseases that have been associated with frailty in published studies of older 
adults that used standardized disease ascertainment Ternent et al. 2008 found in a study included 1370 elderly 
that frail subjects were significantly more likely to have hypertension, IHD & stroke than non-frail subject [19]. 
Also Avila-funes et al. 2008 stated that hypertension, DM, COPD, arthritis were the most frequent chronic dis-
ease among frail participants [5]. Weiss concluded that the most common disease among frail is hypertension, 
then DM, IHD, stroke [20]. 

Our study showed that cases had higher percentage of ADL & IADL affection than controls and the differ-
ence was statistically significant. Nearly all studies published in the field of frailty report deterioration in ADL 
& IADL In the Women’s Health and Aging Study, Bandeen-Roche et al. 2006 described a cohort of frail adults 
(aged 70 - 79 years) through 3 years of follow-up, and reported significant outcomes [21]. These outcomes in-
cluded higher risk of developing disabilities in basic activities of daily living and/or instrumental ADL. Also 
The Epidemiology of Osteoporosis study by Nourhashemi et al. 2001 stated that impairment in at least one 
IADL predicts frailty. These data support the hypothesis that frailty may be a physiologic precursor to disability 
[22]. 

As in our study Also Chen et al. 2010 found that frail patients had higher prevalence of depressive symptoms 
than controls and the differences were statistically significant (the study used GDS-15 as in our study) [23]. As 
well our frail participants had lower MMSE scores & higher levels of cognitive impairment compared to con-
trols these results get along with a study by Aron et al. 2007 who stated that Increasing frailty is associated with 
incident Alzheimer’s disease(AD) and the rate of cognitive decline in older persons. These findings suggest that 
frailty and AD may share similar etiologies [24]. 

In order to asses frailty our study used modified Fried’s criteria & comprehensive geriatric assessment those 
criteria has been used by Avilla-Funes et al. 2008 who assessed also ADL & IADL disability [5]; CGA was 
used to asses frailty by Garrido et al. 2012 [25] & Bilotta et al. 2010 [26] there are other studies that used part of 
CGA in the assessment of frailty Nourhashemi et al. 2001 (used IADL) [22] Ottenbacher et al. 2005 (ADL, 
IADL, MMSE) [27] Mitnitski et al. 2002 composed FI based in CGA items [28], also Jones et al. 2004 diagno- 
sed & classified frailty into: mild, moderate, sever based upon impairments assessed by CGA. These data point 
out the importance of CGA in the diagnosis & assessment of frailty [29]. 

6. Conclusion 
Frailty is an important condition among the elderly but it is the essence of geriatric medicine. Frail elderly peo- 
ple had a higher number of associated comorbidities more ADL and IADL dependence and also higher rates of 
depression and cognitive impairment. So CGA can be used to detect frailty but this issue requires further inves-
tigations. 
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