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E D I T O R I A L

Frailty and aging medicine
People do not age at the same rate. Variability in the rate of aging 
gave rise to the statistical construct of “frailty” to indicate vari-
ability in the risk of death amongst people of the same age.1 An 
analogous clinical approach to frailty is to understand it as variabil-
ity in the rate of health deficit accumulation.2 This approach says 
that one of the reasons that people of the same age have varying 
risks of death is that they have varying numbers of health deficits. 
People with more deficits are at greater risk.3 The broadly contrast-
ing view – that frailty consists in a specific phenotype – offers an 
alternative approach to identifying who is frail.4 Each approach to 
frailty has its passionate advocates. Multiple studies comparing the 
two approaches have been done. Although both approaches iden-
tify people at risk, they often do not identify the same people as 
frail. Some of this reflects the perils of dichotomization, for which a 
likely remedy is to identify grades of frailty – but some represents 
differences that usefully can be explored.5 A better explanation 
should account for the utility of both approaches, without invoking 
dubious contingencies. While we look forward to that work – and I 
believe that we have hints of it6,7 much is being accomplished in the 
meantime. Aging Medicine has begun to highlight studies on frailty, 
including several in this issue8-10 with more in issues to come. As a 
matter of policy, Aging Medicine welcomes papers that use either 
the phenotype approach, and its many modifications, or a frailty 
index and its variants.

A great many other frailty measures exist, many developed for 
specific adaptations, both for screening and assessment. Some 
frailty measures are whimsical, whereas others function largely as 
renamed comorbidity counts. A few frailty measures apparently 
were developed as mortality prediction models, for which the in-
clusion of age enhances prediction, but is self-defeating in relation 
to understanding variability in risk for people of the same age. The 
plethora of frailty measures is seen as an impediment to progress, 
which has brought about calls for a “final consensus”. Advocates 
are of course strongly committed to their views, but much of the 
heat around debate is psychological: where some imagine chaos in 
multiple variations of a measure, others see robustness. Chaos and 
robustness however exist only to the extent that variations differ 
from or converge on similar findings. If a minor variant in a measure 
greatly changes the estimates for prevalence or risk, then variation 
is chaotic. Even so, it is also likely to be informative: what about such 
apparently small changes yields such big differences? If the small 
variations within a measure do not give big differences, again what 
do the variant measures have in common?

Studies of frailty in China using the frailty phenotype11-13 and 
the frailty index14-17 are well established. Comparative work is also 
emerging.18-20 To be useful such work is best done in the same data-
set, given the extent to which variation in samples, sampling, inclu-
sion/exclusion criteria, response rates and attrition will influences 
estimates of frailty prevalence and associations. Finally, feasibility 
must also be considered: if one approach includes many more people 
than the other approach does, that is an argument in its favor, not a 
technical detail especially if the goal is widespread implementation 
into practice.21,22

The plethora of frailty measures has also brought about a call 
for alternative approaches. Two are emerging. One, pending more 
data, invokes the authority of the World Health Organization in sup-
port of the concept of intrinsic capacity. In this issue, Prof Jean Woo 
lends support to that approach.10 She cites, amongst other reasons, 
its more positive conceptualization of what happens with aging – 
it is less that people accumulate health deficits or frailty-defining 
characteristics and more a matter of their running out of intrinsic 
capacity. One concern with such an alternative is that a quantitative 
understanding of frailty would be set aside on aesthetic grounds. To 
be a contribution, advances will need to be substantive not seman-
tic. Time will tell.

Another approach, that of “resilience” is likewise promoted, 
in part on aesthetic grounds as sounding more pleasing than 
does frailty. For resilience however, a quantitative approach 
is at least possible, and might borrow from its twin concep-
tualizations in engineering. The materials engineering view of 
resilience includes notions of the ability of a material to re-
sist deformation, or to recover its strength once deformed. In 
communications networks, resilience reflects the numbers of 
nodes or links that can be removed without compromising the 
overall service level. Each approach and its variants offer ready-
to-hand mathematical apparatus that can be invoked to under-
stand ageing (and thereby frailty). Even so, these quantitative 
approaches exist alongside a great many narrative approaches 
to resilience, or definitions that are based on responses to ques-
tionnaires. Here again, where quantitative approaches to frailty 
are proving to be informative, substituting an ill-defined term 
would be no advance.

Whatever idea is proposed as an alternative to frailty also 
must explain what we now know about both deficit accumulation 
and the importance of the features that are said to define a frailty 
phenotype. For example, the idea of resilience might prove to be 
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informative in relation to some of the systematic variation read-
ily observed in deficit accumulation. One source of such varia-
tion is sex. At any age, men have fewer deficits than do women.23 
Likewise people who are socially privileged have fewer deficits 
at any age than do people who are socially vulnerable.24 Even so, 
deficit accumulation is not destiny: socially privileged people, for 
example have both fewer deficits and a lower mortality rate in 
relation to their deficits. In contrast, men have fewer deficits than 
do women, but men die at a higher rate in relation to their degree 
of frailty.

Individual deficit accumulation appears chaotic, but remarkably, 
deficit accumulation is orderly, in both people and in preclinical mod-
els.5,25-27 Understanding this allows insights into age-related disease 
and its management. It makes clear, for example, why medicine in 
old age must move past the disease era. It illustrates why we need to 
accompany complex management (e.g. interdisciplinary, comprehen-
sive geriatric assessment that allows individualized care plans) with 
complex outcome measurements that, for example, extends much 
beyond “average length of stay”.

The complexity of frailty animates and motivates the manage-
ment of older people with multiple, interacting medical and social 
problems. It has important consequences for how we must offer 
health care to an older population, which no longer is well served by 
a “one disease at a time” model of care.

ACKNOWLEDG MENT

KR's work on frailty is supported by the Canadian Institutes of 
Health Research, Project grant no. PJT-156114. He also receives 
research support from the Fountain Innovation Fund of the Queen 
Elizabeth II Health Sciences Research Foundation, and as the 
Dalhousie Medical Research Fund Kathryn Allen Weldon Professor 
of Alzheimer Research at Dalhousie University.

ORCID

Kenneth Rockwood  https://orcid.org/0000-0002-6674-995X 

Kenneth Rockwood1,2

1Department of Aging Medicine and Geriatric Medicine, Dalhousie 
University, Halifax, Nova Scotia, Canada

2Department of Experimental Medicine and Population 
Sciences, University College London, London, UK

Email: kenneth.rockwood@dal.ca

R E FE R E N C E S

 1. Vaupel J, Manton K, Stallard E. The impact of heterogeneity 
in individual frailty on the dynamics of mortality. Demography. 
1979;16(3):439.

 2. Mitnitski A, Mogilner A, Rockwood K. Accumulation of deficits as a 
proxy measure of aging. Sci World J. 2001;1:323-336.

 3. Rockwood K, Mitnitski A. Frailty in relation to the accumulation of 
deficits. J Gerontol A Biol Sci Med Sci. 2007;62(7):722-727.

 4. Fried L, Tangen C, Walston J, et al. Frailty in older adults: evidence 
for a phenotype. J Gerontol A Biol Sci Med Sci. 2001;56(3):M146- 
M157.

 5. Rockwood K, Howlett SE. Fifteen years of progress in understand-
ing frailty and health in aging. BMC Med. 2018;16(1). https://doi.
org/10.1186/s12916-018-1223-3

 6. Rutenberg A, Mitnitski A, Farrell S, Rockwood K. Unifying aging 
and frailty through complex dynamical networks. Exp Gerontol. 
2018;107:126-129.

 7. Farrell S, Mitnitski A, Theou O, Rockwood K, Rutenberg A. Probing 
the network structure of health deficits in human aging. Phys Rev E. 
2018;98(3). https://doi.org/10.1103/physreve.98.032302

 8. Blodgett JM, Theou O, Mitnitski A, Howlett SE, Rockwood K. 
Associations between a laboratory frailty index and adverse health 
outcomes across age and sex. Aging Med 2019;2(1):11-17.

 9. Bisset ES, Howlett SE. The biology of frailty in humans and ani-
mals: understanding frailty and promoting translation. Aging Med 
2019;2(1):27-34.

 10. Woo J. Combating frailty and sarcopenia in aging populations: 
Switching to a more positive paradigm. Aging Med, 2019;2(1):7-10.

 11. Ma L, Zhang L, Sun F, Li Y, Tang Z. Cognitive function in prefrail 
and frail community-dwelling older adults in China. BMC Geriatr. 
2019;19(1):53.

 12. Wang MC, Li TC, Li CI, et al. Frailty, transition in frailty status and 
all-cause mortality in older adults of a Taichung community-based 
population. BMC Geriatr. 2019;19(1):26.

 13. Wu IC, Lin CC, Hsiung CA. Emerging roles of frailty and inflam-
maging in risk assessment of age-related chronic diseases in older 
adults: the intersection between aging biology and personalized 
medicine. Biomedicine (Taipei). 2015;5(1):1.

 14. Goggins WB, Woo J, Sham A, Ho SC. Frailty index as a measure of 
biological age in a Chinese population. J Gerontol A Biol Sci Med Sci. 
2005;60(8):1046-1051.

 15. Fang X, Shi J, Song X, et al. Frailty in relation to the risk of falls, frac-
tures, and mortality in older Chinese adults: results from the Beijing 
Longitudinal Study of Aging. J Nutr Health Aging. 2012;16(10):903-907.

 16. Hao Q, Zhou L, Dong B, et al. The role of frailty in predicting mortal-
ity and readmission in older adults in acute care wards: a prospec-
tive study. Sci Rep. 2019;9(1):1207.

 17. Hao Q, Sun X, Yang M, Dong B, Dong B, Wei Y. Prediction of mor-
tality in Chinese very old people through the frailty index based on 
routine laboratory data. Sci Rep. 2019;9(1):221.

 18. Woo J, Leung J, Morley JE. Comparison of frailty indicators 
based on clinical phenotype and the multiple deficit approach 
in predicting mortality and physical limitation. J Am Geriatr Soc. 
2012;60(8):1478-1486.

 19. Zhu Y, Liu Z, Wang Y, et al. Agreement between the frailty index and 
phenotype and their associations with falls and overnight hospital-
izations. Arch Gerontol Geriatr. 2016;66:161-165.

 20. Shi GP, Ma T, Zhu YS, et al. Frailty phenotype, frailty index and risk 
of mortality in Chinese elderly population- Rugao longevity and 
ageing study. Arch Gerontol Geriatr. 2019;80:115-119.

 21. Dent E, Lien C, Lim WS, et al. The Asia-Pacific clinical practice 
guidelines for the management of frailty. J Am Med Dir Assoc. 
2017;18(7):564-575. Erratum in: J Am Med Dir Assoc. 2018;19(1):94.

 22. Lim WS, Wong CH, Ding YY, et al. Translating the Science of 
Frailty in Singapore: results from the National Frailty Consensus 
Discussion. Ann Acad Med Singapore. 2019;48(1):25-31.

 23. Gordon EH, Peel NM, Samanta M, Theou O, Howlett SE, Hubbard 
RE. Sex differences in frailty: a systematic review and meta-analy-
sis. Exp Gerontol. 2017;89:30-40.

 24. Andrew MK, Keefe JM. Social vulnerability from a social 
ecology perspective: a cohort study of older adults from the 
National Population Health Survey of Canada. BMC Geriatr. 
2014;14:90.

https://orcid.org/0000-0002-6674-995X
https://orcid.org/0000-0002-6674-995X
mailto:﻿
https://orcid.org/0000-0002-6674-995X
https://doi.org/10.1186/s12916-018-1223-3
https://doi.org/10.1186/s12916-018-1223-3
https://doi.org/10.1103/physreve.98.032302


6  |     EDITORIAL

 25. Rockwood K, Blodgett J, Theou O, et al. A frailty index based on 
deficit accumulation quantifies mortality risk in humans and in 
mice. Sci Rep. 2017;7(1):43068.

 26. Howlett SE, Rockwood M, Mitnitski A, Rockwood K. Standard labo-
ratory tests to identify older adults at increased risk of death. BMC 
Med. 2014;12(1):171.

 27. Kane AE, Keller KM, Heinze-Milne S, Grandy SA, Howlett SE. A 
murine frailty index based on clinical and laboratory measure-
ments: links between frailty and pro-inflammatory cytokines 
differ in a sex-specific manner. J Gerontol A Biol Sci Med Sci. 
2019;74(3):275-282.


