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Abstract
Background: Frailty as well as atherosclerotic diseases are commonly prevalent
Keywords: among elderly subjects and usually share both complex pathway and risk factors.

Frailty,  Atherosclerosis, Hence it was important to study if there is an association between frailty and risk
Ankle Brachial Index, factors of atherosclerosisat its early stages (subclinical atherosclerosis) using the
Carotid Intima media Ankle Brachial Index (ABI), carotid intima media thickness (CIMT) and Abdominal
thickness, Abdominal Aortic Diameter (AAD) as markers of subclinical atherosclerosis.

Aortic diameter. Material and Methods: A cross-sectional study conducted on 90 elderly participants
(60-year-old and above), free of cardiovascular symptoms. They were
dividedaccording to modified Fried criteria into: non-frail, pre-frail and frail
groupsand they were subjected to comprehensive geriatric assessment, calculation of
ABI, and radiological investigations including: carotid duplex to measure CIMT and
abdominal ultrasound to measure AAD.

Results: The study showed that frail participants had lower mean ABI value than
non-frail group. Frail and pre-frail participants had higher maximum CIMT values
than non-frail group. The mean AAD increased from 19.88 mm in the non-frail to
20.40 mm in the pre-frail group and 21.17 mm in the frail group, but this difference
still not reaching a statistical significance.

Conclusion: The study concluded that frailty is associated with subclinical
atherosclerosis.

Introduction

Frailty remains an evolving concept lacking both a unique definition and diagnostic criteria to be used in clinical
practice and epidemiological researches™.But the most acceptable definition is postulated by Fried et al. defined
frailty as: “A physiologic syndrome characterized by decreased reserve and resistance to stressors, resulting from
cumulative decline acrossmultiple physiologic systems, and causing vulnerability to adverse outcomes”®.The
criteria established for frailtyinclude: reduced muscle strength, unintentional weight loss, fatigue, low physical
activity, and slow walking®.Fried’s concept of frailty postulates that frailty is initiated by the accumulation of factors
such as lack of physical exercise, inadequate nutrition, injuries, disease, and drugs®.

From a clinical perspective, frailty is crucial because it constitutes a condition of greater risk of adverse health
outcomes, such as falls, hospitalization, disability and death®%. Frailty is important from a societal perspective
because it identifies groups of people in need of extra medical attention and at risk of high dependency. Frailty is
also on concern when considering financial healthcare planning to better select management and prevention
programs®,

The existence of a relationship between the vascular system and frailty has been claimed since more than a decade.
However, the precise stage of the vascular disease from which this association is present remains unclear although it
may be of great clinical relevance as to target populations suitable for intervention and prevention®. Atherosclerosis
develops subclinically over many years,hence needs to be identified by screening for modified cardiovascularrisk
factors.

Peripheral arterial disease (PAD) is a major under-diagnosed vascular pathology™. PAD and coronary artery disease

(CAD) share similar risk factors profile and were believed to also share a common pathogenesis”).Detection of
atherosclerosis affecting peripheral arteries at an early stage can help to reduce the effects of cardiovascular
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diseases.In this context, measuring the ankle brachial index(ABI) may be regarded as a simple, reliable and
inexpensive but effective method of detecting subclinical atherosclerosis in peripheral artery disease®9.

Decreased arterial flow indicates systemic atherosclerosis, and is regarded as an independent cardiovascular risk
factor, together with an increase in carotid intima media thickness (CIMT)®9).CIMT measurement is an approved
test that is simple, reliable and non-invasive in terms of determining subclinical atherosclerosis at the level of the
carotid arteries. CIMT has also been recommended by the American Heart Association, American Society of
Echocardiography and Society for Vascular Medicine as a screening test for heart disease in healthy
individuals®®D, Newman et al. 2001 have demonstrated in their Cardiovascular Health Study that subclinical CVD
(measured using CIMT and ABI) is associated with frailty in the elderly®?.

Abdominal Aortic Diameter (AAD), as a marker of subclinical aortic atherosclerosis, depends on many physiologic
factors including age, sex and body surface area and is affected by a number of cardiovascular risk factors, that
previously well studied®314) But the relation between AAD and frailty have not been demonstrated previously. So
we tried to spot light on that issue.

Materials and methods

Study Design and setting

A cross-sectional study included 90 elderly subjects 60 years old or more recruited from the inpatient wards and the
outpatient clinics in Ain Shams University hospitals.The study sample was divided into 3 groups according to
Fried’scriteriat® as applied by Avila-Funes et al.(® of frailty;

Inclusion Criteria: Elderly both males and females who are 60 years or more, free of cardiovascular symptoms,
who approved to participate in the study.

Methods
1. Ethical considerations: Informed consent was taken from every participant in the study, the study purpose
& methods were explained to all of them. The study methodology was reviewed and approved by the
Research Review Board of the Geriatrics and Gerontology Department Faculty of Medicine Ain Shams
University, and the Ethical Committee Unit of the Faculty of Medicine Ain Shams University.

2. Comprehensive geriatric assessment: detailed history and physicalexamination, cognitive function
assessment using Arabic version of Minimental status examination (MMSE)®" 18, functional assessment
byArabic version of Activities of daily living (ADL)®%%) and Arabic version of Instrumental activities of
daily living (IADL)®?*?2. Arabic version of Geriatric depression scale 15 items (GDS-15) was used to
screen for depression 324 (Those items are done as a routine assessment ofelder patients).

3. Frailty assessment: Frailty was defined according to the construct previously validated by Fried et al. in
the CardiovascularHealth Study®. All five components from the original phenotype were retained;
however, the metrics used tocharacterize the frailty criteria were slightly different and defined as
follows®®:

= Shrinking: Recent and unintentional weight loss of >3 kg in the prior year was identified and body mass
indexcalculated. Participants who answered “yes” for weight loss or had a body mass index < 21 kg/m2
wereconsidered to be frail for this component.

= Poor endurance and energyAs indicated by self report of exhaustion, identified by two questions from
theCenter for Epidemiological Studies-Depression scale (CES-D)@: “I felt that everything 1 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
= mostof the time. Participants answering “2” or “3” to either of these questions were considered as frail by
exhaustion.

= Slowness: Meets criteria for frailty if time to walk 6 m was >8 seconds for height <173 cm or >7 secondsfor
height >173 cm in males, and >8 seconds for height <159 cm or >7 seconds for height >159 cm in females.
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= Weakness: Participants answering “yes” to the following question were categorized as frail for this
component:“Do you have difficulty rising from a chair?”

= Low physical activity A single response was used to estimate physical activity. Individuals who denied
doingdaily leisure activities such as walking or gardening and/or denied doing some sport activity per
weekwere categorized as physically inactive. Those who reported doing them were considered to be active.

Participants were considered to be ‘‘frail’’ if they had three or more frailty components among the five criteria;
they were considered *‘pre-frail’’ if they fulfilled one or two frailty criteria, and ‘‘non-frail’’ if none.

4. Abdominal Ultrasound:All participants were examined in the supine position and/or in the left decubitus
position when necessary. Fasting instructions were given to the participants prior to the examination. The
examination was carried out with the aid of an Alpinion-Korae- E-CUBE-9 ultrasound unit equipped with a
3.5-MHz transducer. The abdominal aorta was examined in the axial plane with scans perpendicular to the
longitudinal plane. Aortic diameters were measured at the renal level. The maximum diameter of the aorta
was measured from leading edge to leading edge. A maximum antero-posterior or transverse diameter > 3
cm was considered a diagnostic criterion for Abdominal Aortic Aneurysm (AAA).

5. Carotid duplex:For measurement of CIMT ,all subjects were examined in the supine position with the neck
extended and the head tilted slightly towards the opposite of the examined side. Both left and right common
carotid arteries were depicted.Examinations were performed with the aid of an Alpinion-Korae- E-CUBE-9
ultrasound unit equipped with a 7.5-MHz transducer. The CIMT was measured which is the blood—intima
to media—adventitia interfaces width, normal intima media thickness is usually less than 0.8mm®@®,

6. Ankle-brachial index:The ABI is the ratio of systolic blood pressure measured at the ankle to systolic
blood pressure at the brachial artery. A pneumatic cuff placed around the ankle is inflated to 20 to 30
mmHg above systolic pressure and subsequently deflated at 2 mmHg interval while the onset of flow is
detected with a Doppler probe placed over the dorsalispedis and/or posterior tibial arteries. Thus denoting
ankle systolic blood pressure. Brachial artery systolic pressure can be assessed in routine manner by using a
stethoscope to listen for the first korotkoffsound@?,

Statistical analysis

Analysis of data was performed by using the 22" version of Statistical Package of Social Science (SPSS).
Description of all data in the form of mean (M) and standard deviation (SD) for all quantitative variables.Frequency
and percentage for all qualitative variables. Correlation coefficient was also used to find linear relation between
different variables using Pearson correlation co-efficient. Comparison between quantitative variables was done using
t-test to compare two groups and ANOVA (analysis of variance) to compare more than two groups; Tukey’s HSD
(Honest Significant Difference) test is used in ANOVA to create confidence intervals for all pairwise
differences.Comparison of qualitative variables was done using the Chi-square test.Significant level measured
according to P value (Probability), P> 0.05 insignificant, P < 0.05 significant and P<0.01 highly significant.

Results

Thestudy included90 elderly subjects 60 years old or more, both males and females. Who were categorized into 3
groups according to Fried criteria of frailty; non-frail group contributed 24 (26.67%) subjects, pre-frail group
comprised 20 (22.22%) subjects and frail group included 46 (51.11%) patients(Fig. 1). Of which, 65 subjects were
recruited from inpatient wards and 25 subjects were recruited from outpatient clinics atAin Shams University
hospital. The mean age of the studied population was 67.3+7.4 years, 66.67% were males, 33.33% were females,
and 72.22% of our participants were married. The majority of our participants were living with their families
(88.89%), and were illiterate (61.11%). As regards special habits, 36.67% were smokers and 20 % were ex-
smokers(Table 1).

Regarding clinical characteristics;frail and pre-frail participants had higher percentage of ADL & IADL affection

than non-frail group (p value <0.001) andhad lower MMSE scores compared to non-frail group (p value <0.001).
Frail participants were also more depressed (p value= 0.001) and more commonly malnourished or at risk of
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malnutrition (p value <0.001) compared to pre-frail and non-frail groups. Frail participants had lower BMI values
compared to non-frail group (p value= 0.040).

The mean age of the frail group was 69.9+8.8 years; which was higher than that of pre-frail and non-frail groups
(64.5+4.2 and 64.5+4.1 years respectively) and this difference was statistically significant (p value = 0.002).There
was highly significant difference between the study groups as regards education as illiteracy was higher among frail
group compared to pre-frail and non-frail groups (p value < 0.001).There was no significant difference between
study groups regarding gender, marital status, living arrangement or smoking habit(Table 1).

Our study showed that frail participants had lower mean ankle-brachial index value than non-frail group(p value=
0.002). Frail and pre-frail participants had higher maximum carotid intima media thickness (CIMT) values than non-
frail group (p value <0.001). While there is no significant difference between the study groups as regards mean
abdominal aortic diameter(Table 2).

Frail, 46,
51.11%

Non Frail, 24,

26.67%

Pre Frail, 20,

22.22%

Figure (1): Prevalence of frailty and pre-frailty among study group

Table (1):Comparison between study groups regarding socio-demographic characteristics:

N& [\ o F| PF&
. . . Total PF F
Non-frail Pre-frail Frail ANOVA
E P TUKEY'S Test
Range 60-73 60-71 60-89 60-89
Age 64.583+4.27 |64.550+4.12 |69.935+8.81 | 67.311+7.40| 6.652 | 0.002 | 1.000 | 0.009 | 0.014
Mean £SD 2 3 0 7
N| % N | % N | % N | % %?Z"Sq”ife Chi-Square
Male 19 | 79.17 | 14 | 70.00 | 27 |58.70| 60 |66.67
Gender " rorale | 5 2083 6 3000 19 |41.30| 30 |33.33 °103/0212) - - -
Married | 19 |79.17 | 15 | 75.00| 31 |67.39| 65 |72.22
Marital Single 1 417 | 1 | 500 0 |000| 2 |222
Status Widow | 3 1250 4 |20.00| 15 [32.61| 22 |24.44 8.02210.236| - ) )
Divorced | 1 4.17 0 0.00 0 0.00 1 1.11
Living Alone 4 1667 3 /1500, 3 | 652 | 10 |11.11/2.037/0.361| - - -
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Arrangeme | With | | g5 351 17 18500| 43 (9348 80 88.89
nt family
. Literate | 17 | 70.83| 9 |4500| 9 |19.57| 35 |38.89|17.84|<0.00 <0.00
Education | = veate | 7 12047 11 |55.00| 37 18043 55 6111 7 p 00837 710033
Yes 9 3750 11 |55.00 | 13 |28.26 | 33 |36.67
Smoking No 11 14583 6 |30.00 | 22 |47.83 39 |43.33/4.529/0.339| - - -
Ex-smoker| 4 |16.67| 3 [15.00| 11 |23.91| 18 |20.00

N; non-frail, PF; pre-frail, F; frail

Table (2): Comparison between study groups regarding studied markers of subclinical atherosclerosis:

N&PF | N&F |PF&F
Non-frail Pre-frail Frail ?NOVAI; TOUKEY'S Test
Range| 0.96-1.3 0.78-1.42 0.53-1.66
ABI '\i"seaD” 1.145+0.102 | 1.052+0.180 | 0.977+0.232 | 0030 | 000410255 1 0.002 10.321
May, [RONGE 051 0.7-1.8 0.7-2.2
CIMT I\i/lsegl 0.733:0.146 | 1.140:0352 | 1.213+0355 | L9209]<0.0011<0.0017<0.001 1 0.659
AAD Fliﬂaggr? e e o 1.868 | 0.161 - - -
vop, | 19.880+2.252 | 20.400+25583 | 21.178+3.056

N; non-frail, PF; pre-frail, F; frail, ABI; Ankle Brachial Index, Max.CIMT; Maximum Carotid Intima Media Thickness, AAD;
Abdominal Aortic Diameter.

Discussion

Frail subjects are more likely to have subclinical CVD @2, and subjects with subclinical CVD are more likely to
have impaired physical or mental function during the follow-up®® raising the possibility of an association between
frailty and CVD risk.

Varying degrees of frailty are common in elderly patients, but because different definitions, criteria and instruments
are used, it is difficult to make simple comparisons of prevalence between studies and populations®39), and
according to previous studies, the prevalence of frailty in community-dwelling elderly adults varies from 4.0% to
59.1%%32, In the current study,frailty was found in 46 (51.11%) subjects, while pre-frailty was found in 20
(22.22%) subjects. The remaining 24 (26.67%) subjects were non-frail. The prevalence of frailty in our study
population was higher than most of reported prevalence in previous epidemiological studies. This could be related to
the fact that this study is hospital-based.

Concerning the socio-demographic characteristics of study groups, the mean age was 69.9+8.8, 64.5+4.1 and 64.5 +
4.2 years in frail, pre-frail and non-frail groups consequently. Our study revealed a significant increase in mean age
of frail participants compared to pre-frail and non-frail participants with no significant difference between pre-frails
and non-frails. This supports the results obtained by many other studies that reported a significant association
between age and frailty 3-39): this association mostly due to age-related loss of muscle and bone mass, reduced
nutritional intake, low physical activity and associated comorbidities. Bergman et al. 2007 found that aging had no
effect on frailty and this may be due to the heterogeneity of functional decline observed with chronological aging,
and the fact that chronological age alone is only a rough proxy of a person’s vulnerability to adverse outcomes ©?.
Some people appear to be frail at the age of 70 years, whereas others only reach this state in their 90s©").

Regarding educational level, we found that illiteracy was significantly higher among frail participants compared to
pre-frail and non-frail groups. A similar conclusion was reached in a cohort study of Espinoza et al. 2012 who
observed an association between low schooling levels and the onset of new cases of frailty®®. Hoogendijk et al.
2014 also reached the same conclusion; that those older adults with a low educational level had higher odds of being
frail compared with those with a high educational level@®, Explanatory factors of this result may be related to lower
income, self-efficacy, cognitive impairment, obesity, and other social factors.
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Many studies found controversy regarding the effect of smoking on frailty, the prospective study of Chamberlain et
al. 2016 found that, behavioral factors including smoking were significantly associated with frailty in those aged 60-
69 and 70-79 years“®, On the other hand, Gobbens and vanAssen 2016 in their retrospective studyreported that the
lifestyle factors including less smoking did not improve the prediction of total frailty®Y. Also Chang et al. 2012 in
their analytical study using data from the Women's Health and Aging Studies (WHAS) | and Il found that smoking
status did not differ significantly among the participants classified according to frailty status®?. Our study found no
significant difference between study groups as regards smoking habit.

Regarding peripheral arterial disease and its association with frailty status, our study revealed that the ABI was
inversely related to frailty status as frail participants had lower mean ABI than pre-frail and non-frail groups. This
finding was also seen in a cross-sectional community-based study consisted of 1036 individuals carried out by Lin et
al. 2015 revealed that frailty syndrome in the elderly is associated with subclinical peripheral arterial disease
indicated using the ABI. As walking performance is one of the indicators of frailty and can be associated with
peripheral vascular disease®?).

Singh et al. 2012in their study using data from the National Health and Nutritional Examination Survey observed
that prevalence of frailty in participants with low ABI was higher than in participants with normal ABI*4),

The current study showed that frail and pre-frail participants had higher CIMT than non-frail group. That means
these patients are at a higher risk for peripheral arterial diseases, cerebrovascular events and vascular complications
compared with the non-frail group. This was also observed by Elbaz et al. 2005,in their sub-analysis from the three-
City Study in the Dijon center, which showed that those who had slow gait speed were more likely to have carotid
intimal media thickening and silent carotid plaques®®. A similar conclusion was reached in a cohort study of
Newman et al. 2001 who reported that mean internal carotid IMT increased from 1.31 mm in the non-frail to 1.42
mm in the intermediate group and 1.51 mm in the frail group®?.Avila-Funes et al. 2014also concluded in their cross-
sectional study that there is an independent association between carotid IMT and frailty®®), This association between
carotid structure changes and frailty suggests that frail elderly adults have early atherosclerosis and vascular
damage, which may explain, at least partly, why several adverse health-related outcomes are frequently observed in
frail elderly adults.

Regarding the relation between abdominal aortic diameter and frailty,_Laughlinet al. 2011 in their cross-sectional
study suggest a link between subclinical atherosclerotic disease and enlargement of the abdominal aortic
diameter”).To our knowledge, no previous studies exist on the association between abdominal aortic diameter and
frailty. The current study showed that mean AAD increased from 19.88 mm in the non-frail to 20.40 mm in the pre-
frail group and 21.17 mm in the frail group. But this difference still not reaching a statistical significance (p
value=0.161), this may be related to the selection criteria of our participants as we investigated those who are
asymptomatic for cardiovascular diseases.

Conclusion
Prevalence of frailty in our study group was 51.11%, while pre-frailty was 22.22%.

Frailty is associated with advanced age and lower educational level. Frailty is associated with lower means of ABI,
higher CIMT values and higher mean of AAD despite not reaching a significant level; which means that there is an
association between frailty and subclinical atherosclerosis..

References

1. Bergman H, Ferrucci L, Guralnik J et al. (2007): Frailty: an emerging research and clinical paradigm-issues
and controversies. J. Gerontol. A Biol. Sci. Med.;62:731-737.

2. Fried L, Walston J and Ferrucci L (2009): Frailty. InHazzard's Geriatric Medicine and Gerontology, Sixth
Edition. Halter J, OuslanderJ, Tinetti M et al., New York: McGraw-Hill:631-646.

3. Fried L, Tangen C, Walston J et al., (2001): Frailty in older adults: evidence for a phenotype. Journals of
Gerontology: Series A: Biological Sciences and Medical Sciences; 56(3):146-156.

4. Song X, Mitnitski A and Rockwood K (2010): Prevalence and 10-year outcomes of frailty in older adults in
relation to deficit accumulation. J Am GeriatrSoc; 58:681-687.

DOI:10.1789/Bmen5610-09 page: 86 https://bitumen.cfd/


https://www.ncbi.nlm.nih.gov/pubmed/?term=Laughlin%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=21236707
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Jeffrey%20Halter&ie=UTF8&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Joseph%20Ouslander&ie=UTF8&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Mary%20Tinetti&ie=UTF8&search-alias=books&sort=relevancerank

BITUMEN || ISSN: 0006-3916 2024 || Volume 56 Issue: 10

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
217.

28.

29.

Buckinx F, Rolland Y, Reginster J, et al., (2015): Burden of frailty in the elderly population: perspectives for
a public health challenge Arch Public Health; 73(1): 19.

Alonso-Bouzon, C., Carcaillon, L., Garcia-Garcia, F. J, et al., (2014): Association between endothelial
dysfunction and frailty: the Toledo Study for Healthy Aging. Age; 36(1), 495-505.

Leong BD, Ariffin AZ, Chuah JA, et al (2013): Prevalence of Peripheral Arterial Disease and Abdominal
Aortic Aneurysm among Patients with Acute Coronary Syndrome. Med J Malaysia.;68(1):10-2.

Sohaib A, Swati G and Minakshi D. (2012): Predictors of atherosclerosis in rheumatoid arthritis. Vasa;41:353—
59.

Mookadam F, Moustafa SE, Lester SJ, et al., (2010): Subclinical atherosclerosis: evolving role of carotid
intima media thickness.Prev Cardiol;13:186-97.

Greenland P, Alpert JS, Beller GA, et al., (2010): ACCF/AHA guideline for assessment of cardiovascular risk
in asymptomatic adults: a report of the American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. J Am Coll Cardiol;56(25):e50-103.

Stein JH, Korcarz CE, Hurst RT, et al., (2008): Use of carotid ultrasound to identify subclinical vascular
disease and evaluate cardiovascular disease risk: a consensus statement from the American Society of
Echocardiography Carotid Intima-Media Thickness Task Force. Endorsed by the Society for Vascular
Medicine. J Am SocEchocardiogr; 21(2):93-111.

Newman AB, Gottdiener JS, McBurnie MA, et al., (2001): Associations of subclinical cardiovascular disease
with frailty. J Gerontol A BiolSci Med Sci; 56(3):M158-M166.

Kélsch H, Lehmann N, Mohlenkamp S et al., (2013): Body-surface adjusted aortic reference diameters for
improved identification of patients with thoracic aortic aneurysms: results from the population-based Heinz
Nixdorf Recall study. Int J Cardiol; 163:72—78.

Rogers IS, Massaro JM, Truong QA et al., (2013): Distribution, determinants, and normal reference values of
thoracic and abdominal aortic diameters by computed tomography (from the Framingham Heart Study). Am J
Cardiol; 111:1510-1516.

Fried, L., Kronmal, R., Newman, A., et al. (1998): Risk Factors for 5 Year Mortality in Older Adults: The
Cardiovascular Health Study. The Journal of the American Medical Association; 279: 585-592.

Avila-Funes, J.A., Helmer, C., Amieva, H., et al. (2008): Frailty among Community-Dwelling Elderly People
in France The Three-City Study: Journal of Gerontology. Medical Sciences by the Gerontological Society of
America; 63:1089-1096.

Folstein MF, Folstein SE, McHugh PR (1975): "Mini-mental state”. A practical method for grading the
cognitive state of patients for the clinician. J Psychiatr Res;12(3):189-98.

El Okl MA (2002): Prevalence of Alzheimer dementia and other causes of dementia in Egyptian elderly. MD
thesis, Faculty of Medicine, Ain Shams University.

Katz S, Ford A, Moswowitz R et al. (1963): Studies of illness in the aged. The index of ADL: Standardized
measure of biological and psychological function. JAMA; 185-914.

El-Sherpiny M, Mortagy A and Fahy H (2000): Prevalence of hypercholesterolemia among elderly people
living in nursing houses in Cairo. Ain Shams University: geriatric department library; pp6.

Lawton M and Brody E (1969): Assessment of older people: Self-maintaining and instrumental activities of
daily living. The Gerontologist; 9(3):179-86.

Fillenbaum G (1986): The wellbeing of the Elderly: Approaches to Multi-Dimensional Assessment. World
Health Organization, WHO Offset Publication No 84. Arabic translation Distributed by the Eastern
Mediterranean Regional Office. ISBN-139789246700844.

Sheikh J and Yesavage J (1986): Geriatric Depression Scale (GDS): recent evidence and development of a
shorter version. Clin Gerontol;5(1/2):165-173.

Shehta A S, EI-Banouby M H, Mortagy A K and Ghanem M (1998): Prevalence of depression among Egyptian
geriatric community. Ain Shams University: geriatric department library; 3-5.

Orme, J., Reis, J. and Herz, E. (1986): Factorial and Discriminate Validity of the Center for Epidemiological
Studies Depression (CES-D) Scale. Journal of Clinical Psychology; 42, 28-33.

KalvaSP., and Mueller PR. (2008): Vascular imaging in the elderly. RadiolClin N Am 46;663-683.

Grenon SM, Gagnon J and Hsiang Y (2009): Ankle—Brachial Index for Assessment of Peripheral Arterial
Disease. N Engl J Med; 361: e 40.

Newman AB, Arnold AM, Naydeck BL et al. (2003): Successful Aging. Effect of subclinical cardiovascular
disease. Arch Intern Med;163 (19):2315-2322.

Singh M, Alexander K, Roger VL,et al., (2008): Frailty and its potential relevance to cardiovascular care.
Mayo Clin Proc;83:1146-1153.

DOI:10.1789/Bmen5610-09 page: 87 https://bitumen.cfd/


http://www.ncbi.nlm.nih.gov/pubmed/?term=Buckinx%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rolland%20Y%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reginster%20JY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Leong%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=23466759
http://www.ncbi.nlm.nih.gov/pubmed?term=Ariffin%20AZ%5BAuthor%5D&cauthor=true&cauthor_uid=23466759
http://www.ncbi.nlm.nih.gov/pubmed?term=Chuah%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=23466759
http://www.ncbi.nlm.nih.gov/pubmed/23466759
http://www.ncbi.nlm.nih.gov/pubmed?term=Folstein%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=1202204
http://www.ncbi.nlm.nih.gov/pubmed?term=Folstein%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=1202204
http://www.ncbi.nlm.nih.gov/pubmed?term=McHugh%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=1202204

BITUMEN || ISSN: 0006-3916 2024 || Volume 56 Issue: 10

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

Collard RM, Boter H, Schoevers RA, et al., (2012): Prevalence of frailty in community-dwelling older persons:
a systematic review. J Am GeriatrSoc; 60:1487-92.

Cawthon PM, Marshall LM, Michael Y, et al., (2007): Frailty in older men: prevalence, progression, and
relationship with mortality.  J Am GeriatrSoc; 55(8):1216-23.

Metzelthin SF, Daniels R, vanRossum E, et al., (2010): The psychometric properties of three self-report
screening instruments for identifying frail older people in the community. BMC Public Health;10:176.

Woods NF, Lacroix AZ, Gray SL, et al., (2005): Frailty: emergence and consequences in women aged 65 and
older in the Women’s Health Initiative Observational Study. J Am Geriatr Soc;53:1321-30.

Bilotta C, Nicolini P, Casé A, et al., (2012): Frailty syndrome diagnosed according to the Study of
Osteoporotic Fractures (SOF) criteria and an adverse health outcomes among community-dwelling older
outpatients in Italy. Arch GerontolGeriatr; 54(2):23-8.

Seleem M W, Atiyah M M, Hamed F A et al. (2012): Frality: Identification and markers. British Journal of
Science; 7 (2). British Journals ISSN 2047-3745.

Cakmur H (2015): Frailty among elderly adults in a rural area of Turkey. Med Sci Monit.;21:1232-42.
Bergman H, Ferrucci L, Guralnik J et al. (2007): Frailty: an emerging research and clinical paradigm-issues
and controversies. J. Gerontol. A Biol. Sci. Med..;62:731-737.

Espinoza SE, Jung I, Hazuda H (2012): Frailty transitions in the San Antonio Longitudinal Study of Aging. J
Am GeriatrSoc; 60(4):652-60.

Hoogendijk EO, van Hout HP, Heymans MW, et al., (2014): Explaining the association between educational
level and frailty in older adults: results from a 13-year longitudinal study in the Netherlands. Ann Epidemiol;
24(7):538-44.

Chamberlain AM, St Sauver JL, Jacobson DJ, et al., (2016): Social and behavioural factors associated with
frailty trajectories in a population-based cohort of older adults. BMJ Open; 6(5):e011410.

Gobbens RJ and van Assen MA (2016): Explaining frailty by lifestyle. Arch Gerontol Geriatr;66:49-53.

Chang S S, Weiss C O, Xue QL, et al., (2012): Association Between Inflammatory-related Disease Burden and
Frailty: Results From the Women’s Health and Aging Studies (WHAS) I and II. Arch GerontolGeriatr ; 54(1):
9-15.

Lin CH, Chou CY, Liu CS, et al., (2015): Association between frailty and subclinical peripheral vascular
disease in a community-dwelling geriatric population: Taichung Community Health Study for Elders.
GeriatrGerontol Int;15(3):261-7.

Singh S, Bailey KR, Noheria A, et al., (2012): Frailty across the spectrum of ankle-brachial index. Angiology;
63:229-36.

Elbaz A, Ripert M, Tavernier B, et al., (2005): Common carotid artery intimamedia thickness, carotid plaques,
and walking speed. Stroke; 36:2198-202.

Avila-Funes JA1, Meillon C, Gonzélez-Colago H M, et al., (2014): Association between frailty and carotid
central structure changes: the Three-City Study. J Am GeriatrSoc; 62(10):1906-11.

Laughlin G A, Allison AM, Jensky N, et al., (2011): Abdominal Aortic Diameter and Vascular
Atherosclerosis: The Multi-Ethnic Study of Atherosclerosis. Eur J VascEndovascSurg; 41(4): 481-487

DOI:10.1789/Bmen5610-09 page: 88 https://bitumen.cfd/



