
Frailty is characterised by a reduction in function across multiple 

physiological systems, leading to an increased vulnerability to 

stressors. Having frailty puts people at increased risk of adverse 

health outcomes such as falls, hospitalisation and dementia. 

Frailty is likely to increase in prevalence with global population 

ageing1.

One method which has been proposed is to compare the health 

between countries by assessing those individuals with the fewest 

health deficits at baseline (so called ‘zero-state’). Assessing the 

mortality risk among those in the zero-state, as well as the rate at 

which deficits accumulate in these individuals, has been proposed 

to give as assessment of the ambient health of the population2.

The aims are to compare the distribution of frailty, mortality risk, 

and change in frailty over time between the countries. The final 

aim is to explore the use of the ‘zero-state’ as a measure of 

population health, by assessing mortality risk and deficit 

accumulation among those in the zero-state and compare this with 

the wider population. 

The data showed there were significant differences in the distribution of frailty, mortality 

risk, and rate of deficit accumulation between countries. There was evidence that on 

average FI was higher in the middle-income countries (Mexico and China) compared to 

the high-income countries (Figure 2). Overall, the middle-income countries (China and 

Mexico) had higher mean frailty, rate of accumulation of deficits, and mortality risk than 

the high-income countries. Of the high-income countries, Scandinavian countries and 

Switzerland had some of the most favourable outcomes. The ordering of countries 

differed when comparing the zero-state to the non-zero state (in mortality and rate of 

accumulation analysis), as seen in figure 3, indicating the assessment of the zero-state 

may only give a partial reflection of the health of the population. 

Data was used from five international population surveys of 

ageing. The surveys share a common structure and have been 

harmonised to allow cross-country comparison. Frailty status was 

assessed using a 40-item frailty index at baseline and two-year 

follow-up. The frailty index (FI) is a quantitative frailty assessment 

score based on a ‘cumulative deficit’ model of frailty, where more 

deficits indicate greater frailty. The FI is calculated by counting the 

number of health deficits an individual has, and dividing this sum 

by the number of deficits that are being assessed3. Mortality 

status was assessed at two-year follow-up. An overview of the 

analyses has been summarised in figure 1.
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Overall, the middle-income countries of China and Mexico had higher mean frailty, 

rate of accumulation of deficits, and mortality risk than the high-income countries. As 

the global population ages, the prevalence of frailty is expected to rise, presenting 

challenges to healthcare systems worldwide. Given the association between frailty 

and increased healthcare use and costs, it is important for all countries to invest in 

frailty prevention and treatment. Of particular concern are lower-middle income 

countries, currently undergoing significant demographic shifts towards aging 

populations, while facing the challenge of comparatively weaker healthcare systems4. 

The zero-state analyses suggest that the differences between the healthiest (zero-

state) and those with higher degrees of frailty also differs between countries, and 

relying on the zero-state as an indicator of a nation’s overall health may obscure 

differences in health that reflect inequalities within specific countries. 
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Figure 1. Flow diagram showing overview of the analysis.

Figure 2. Forest plot showing coefficients of linear regression analysis for mean frailty 

index for different countries. 

Figure 3. Forest plots showing incidence ratios of accumulation of deficits for zero 

and non-zero state participants in different countries.
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