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 CRITERIA DEFINITION 

1. Weight loss Unintentional weight loss of 4.5 Kg during the last year 

2. Exhaustion 
Using the responses (YES/NO) to two statements of the CES-D 
Depression Scale (Orme J et al., 1986) 

3. Physical 
activity 

Assessed by the short version of the Minnesota Leisure Time 
Activity questionnaire (Taylor HL et al., 1978) 

4. Slowness Assessed by walk time and stratified by gender and height 

5. Weakness 
Assessed by grip strength and stratified by gender and Body 
Mass Index 

 Frailty will be identified by the presence of three or more of the criteria. 

 Pre-frailty will be identified by the presence of one or two of the criteria 

What is Frailty? 

• A state of increased vulnerability 
to stressors 

• Decreased physiological reserve 
in multiple systems during a 
lifetime 

• Limited capacity to maintain 
homeostasis 

 

Disabled 
Comorbid 

Frail 

Fried’s criteria for frail or pre-frail 
individuals  (Fried L, et al. J Gerontol. 
2001;56:M146–M156)  

Frailty and comorbidity 
coexist in 46.2% of cases 
 



Why is Frailty Important?  
Baseline frailty status predicting adverse outcomes clinically associated with 
frailty 

Hazard ratios* 
estimated 
over 3 years 

Frail 

Incident fall 1.29 

Worsening 
mobility 

1.50 

Worsening ADL 
disability 

1.98 

First 
hospitalisations 

1.29 

Death 2.24 
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                 13.6%           15.8%        25%         50.8% 

Frailty in different medical conditions 
– Cardiovascular Health Study (2001) 

Fried L, et al. J Gerontol. 2001;56:M146–56. 

*The ratio risk of frailty group (either frail or intermediate) 
relative to the non-frail group with regards to the event of 
interest (e.g., first fall, death)  

Frailty, comorbidity and disability may co-
exist in 



An Operational Definition 
of Frailty 

• Delphi consensus process 
used with multiple experts  

• Diagnosis to include 
assessment of physical 
performance, nutritional 
status, mental health, and 
cognition 

• Multiple biomarkers involved 
– no consensus agreed on 
precise combination 

• Additional experimental work 
needed to identify specific 
combination of clinical and 
laboratory biomarkers for a 
diagnosis of frailty 
 

Figure 1 and 2 taken from Rodríguez-Mañas et al (2012) An Operational 
Definition of Frailty  J Gerontol A Biol Sci Med Sci. 2013 Jan;68(1):62-7. 
doi: 10.1093/gerona/gls119. Epub 2012 Apr 16. 



Stress-induced clinical 
outcomes in Frailty 

• Frailty is a state of 
vulnerability to poor 
resolution of homeostasis 
after a stressor event 

• A consequence of cumulative 
decline in many physiological 
systems during a lifetime 

Figures 1 and 2 taken from Clegg et al. Frailty in elderly people. Lancet. 2013 Mar 2;381(9868):752-62. doi: 10.1016/S0140-6736(12)62167-9. Epub 2013 Feb 8. 

http://www.ncbi.nlm.nih.gov/pubmed/23395245


Type 2 Diabetes and Muscle Group  
– Inaugural Meeting, February 2014 

International workshop led by IDOP 
Leading experts from several fields 
came together  
Purpose: in depth review of  skeletal 
muscle function in diabetes in older 
people 
Relationship to frailty 

 

A multi-disciplinary team 
approach ensured a wide range 
of views and expertise 
We discussed developing multi-
component interventions to 
enhance function 



Schematic representation – combined effects of ageing, diabetes and 
sarcopenia on lower limb dysfunction  Morley JE, Rodriguez-Manas L, Sinclair AJ 2014 

(in press) 



 
A RANDOMIZED CLINICAL 
TRIAL TO EVALUATE THE 

EFFECTIVENESS OF A 
MULTI-MODAL 

INTERVENTION IN OLDER 
PEOPLE WITH TYPE 2 
DIABETES ON FRAILTY 
AND QUALITY OF LIFE: 
THE MID-FRAIL STUDY 

Phase IIb 

Key objectives: 
 

*Effectiveness of multimodal 
intervention in subjects aged ≥70 

years with T2D 
*Effectiveness of an intervention on 

healthcare expenditure, 
hypoglycaemic events, incidence of 
hospital admission or carer burden 

*Mechanisms underlying the effect of 
the intervention (e.g. changes in body 

composition) 
* Efficacy of new therapeutic devices 
and new ways to measure changes in 

QoL (substudies) 
 

A project led by Hospital 
Universitario de Getafe, Madrid 

and IDOP 

Results will be 
reported in  
Month 48 
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From: Transitions Between Frailty States Among Community-Living Older Persons 

Arch Intern Med. 2006;166(4):418-423. doi:10.1001/archinte.166.4.418 

Kaplan-Meier curves for survival over 72 months according to each of the 5 modified frailty criteria at baseline. Unadjusted hazard 

ratios (HRs) were calculated by the Cox proportional hazards method. 

 

Figure Legend: 

• 754 non-disabled participants over 
70 years of age followed over 54 
months 

• Frailty status modifications 
measured using the frailty 
phenotype 

• 57.5% had ≥1 transition between 
any 2 of the 3 frailty states 

• In first 18 months, 44.3% of robust 
participants at baseline converted to 
frail or pre-frail 

• Of frail at baseline, 63.9% remained 
frail, 23% improved to pre-frailty, 
13.1% died (none reversed to 
robustness) 
 



O’Caoimh et al (2014)  
Screening for markers of frailty and 
perceived risk of adverse outcomes  
using the Risk Instrument for Screening in 
the Community (RISC) 

• 803 community dwelling older adults 
scored for frailty by their public health 
nurse using the Clinical Frailty Scale 
(CFS), and for risk of 3 adverse outcomes 
within the next year – 
institutionalisation, hospitalisation and 
death 

• Frailty, cognitive impairment and 
functional status were markers of 
perceived risk 

• Age, gender and social isolation were 
not 

The prevalence of perceived one-year risk of adverse outcomes of institutionalisation, hospitalisation and death, for available 
patients assessed using the a) Risk Instrument for Screening in the Community (RISC) and b) the prevalence of RISC outcomes 

according to the Clinical Frailty Scale (CFS), n = 784 

Taken from o’Caoimh et al. Screening for markers of frailty and perceived risk of adverse outcomes using the Risk Instrument for Screening in the 
Community (RISC). BMC Geriatrics 2014, 14:104  doi:10.1186/1471-2318-14-104 

 



Lahousse et al (2014)  
Adverse outcomes of frailty in the elderly: The Rotterdam Study 

• Prospective population-based cohort study in 2833 persons aged 
≥55 (median age 74) 

• 5.8% frail (meeting 3 or more criteria from nutritional status, 
physical activity, mobility, grip strength and exhaustion) 

• 51.3% intermediate frail (meeting 1 or 2 criteria) 
 

Adjusted for age, sex and 
comorbidities, frail older 
people had a significantly 
increased risk of dying 
within 3 years (HR 3.4; 
95%CI 1.9-6.4) 
 

Figure 1 taken from Lahousse et al. Adverse outcomes of frailty in the elderly: The Rotterdam Study.  
Eur J Epidemiol (2014) 29:419–427 DOI 10.1007/s10654-014-9924-1 

 



Nishiguchi et al (JAMDA 2014) Differential Association of 
Phenotypic Frailty with Two Key Outcomes: Cognitive Decline 

and Sarcopenia 

• Cross Sectional study of  273 community-dwelling 
Japanese older women aged 65 years and older 

• Cognitive decline and sarcopenia assessed (Mini 
Mental State Exam, Scenery Picture Memory Test, 
diagnostic algorithm of the Asian Working Group for 
Sarcopenia 

• Compared with non-frail participants, pre-frail older 
individuals were significantly more likely to have 
sarcopenia than non-frail older  individuals [odds 
ratio (OR): 2.77, 95% confidence interval (CI): 1.05-
9.26], but not cognitive decline or memory decline.  

• Frail elderly individuals were significantly more 
likely to have cognitive decline (OR: 5.76, 95% CI: 
1.20-27.6), memory decline (OR: 5.53, 95% CI: 
1.64-18.7) and sarcopenia (OR: 19.1, 95% CI: 3.73-
98.0) than non-frail elderly individuals. 

• Sarcopenia was associated with pre-frailty and 
frailty, whereas cognitive decline was associated 
only with frailty. 
 



Dent and Hoogendijk (2014) Psychosocial factors modify the association of 
frailty with adverse outcomes 

• Frail patients had an increased likelihood of 12 month mortality, discharge to a higher level of care, long 
length of stay, and 1-month emergency rehospitalisation 

• Psychosocial factors that increased the likelihood of adverse outcomes associated with frailty included 
anxiety, and low ratings for wellbeing, sense of control, social activities, and home/neighbourhood 
satisfaction 

• 172 participants admitted to a Geriatric Evaluation and Management Unit (GEMU) in Australia – 
mean age 85.2 years: 56% participants classified as frail, 37% pre-frail, 7% robust 



Sepehri et al, 2014 (Canadian authors): Systematic Review: The 
impact of frailty on outcomes after cardiac surgery 

• 6 studies (n=4756) examined the 
relationship between objective 
frailty assessments and 
postoperative outcomes.  

• Frailty, defined using multiple 
criteria, had a strong positive 
relationship with the risk of major 
adverse cardiac and 
cerebrovascular events (MACCE) 
(odds ratio, 4.89; 95% confidence 
interval, 1.64-14.60).  

• Further study is needed to 
determine which components of 
frailty are most predictive of 
negative postoperative outcomes 
before integration in risk 
prediction scores. 

 



Summary 

• The literature continues to consistently support a 
direct relationship between frailty and particular 
clinically meaningful outcomes; this relationship 
is weaker for pre-frailty states 

• The impact of frailty on outcome categories and 
their clinical manifestation is modified by 
multiple other factors, e.g. surgery, pyschosocial 
factors  

• As a consequence, the section by Matteo only 
requires 1-2 additional  statements to take into 
consideration these recent findings 
 


