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Ageing is accompanied by a decline in several measures of cognitive function, such as memory, 

reasoning, and psychomotor speed. There are considerable inter-individual differences in the rate of 

change in cognitive function,1 highlighting the importance of identifying modifiable factors that are 

associated with favourable cognitive ageing trajectories. Impaired cognitive status affects the quality 

of life of individuals, their ability to live independently, but is also a hallmark of Alzheimer’s disease 

and related dementias. Lifestyle factors have attracted a lot of attention as potential targets for 

prevention, including in the most recent Lancet commission for dementia prevention2 where three of 

the 12 modifiable factors are lifestyle factors (alcohol consumption (>21 units/week), smoking, and 

physical inactivity). 

The linked study by Jia and colleagues (doi: link to study) investigated the association between a 

healthy lifestyle and decline in memory over 10 years in the China Cognition and Aging Study on over 

29,000 participants (49% women, mean age=72.2 years at baseline). The authors calculated a healthy 

lifestyle score using six factors including healthy diet, physical exercise, social contact, cognitive 

activity, non-smoking, and never alcohol drinking. The resulting score, ranging from 0 to 6, was 

categorised as favourable (4 to 6 healthy factors), average (2 to 3 healthy factors), and unfavourable 

(0 to 1 healthy factors) lifestyle. The authors examined association of healthy behaviours with decline 

in memory function, measured by the Auditory Verbal Learning test which is a composite measure 

including tests of immediate, short-delay, long-delay recall, and long-delay recognition. They found 

each individual healthy behaviour to be associated with a smaller 10-year memory decline. 

Furthermore, the healthy lifestyle score was associated with a smaller memory decline in a dose-

response manner. Compared to the unfavourable lifestyle group the 10-year decline in the 

favourable lifestyle group was 0.28 standard deviation lower and that in the average lifestyle group 



0.16 standard deviation lower. These results do not allow conclusions to be drawn on the optimal 

“lifestyle posology” (which health behaviours? When in the lifecourse?) to target memory decline at 

the level of the population. Further insight is also needed to determine whether the differences in 

memory decline observed in this study are clinically meaningful. 

A remarkable finding in this study was that the association between the healthy lifestyle score and 

10-year memory decline was evident in both APOE ε4 carriers and non-carriers. APOE ε4 is the 

strongest known risk factor for Alzheimer’s disease and related dementias and within the context of 

ongoing and future targeted prevention trials, this finding is particularly important. These findings 

support the notion that lifestyle change may counteract the deleterious impact of APOE ε4 on 

cognitive decline and dementia.3 

The inefficacity of curative solutions for Alzheimer’s disease and related dementias has highlighted 

the need for prevention. Jia and colleagues used six measures to define a healthy lifestyles but 

another recent study on Alzheimer’s dementia by Dhana et colleagues used five components 

(excluding social contact from the list proposed by Jia et al) to define a healthy lifestyle.4 In terms of 

threshold that carries risk Jia et al. define never alcohol drinking as healthy but Dhana et colleagues 

defined drinking 1-15 units per week as healthy. Given emerging evidence on the association of sleep 

duration with cognitive outcomes,5 it remains unclear if it should be included in defining a healthy 

lifestyle. The American Heart Association proposed seven biological and lifestyle factors for brain 

health6  that have been shown to be associated with lower risk of dementia.7 A further area of 

concern is age when healthy behaviours need to be adopted, recommended in guidelines2 but 

missing in definitions of a healthy lifestyle. Identification of the optimal window for intervention 

requires closer attention to age and duration of exposure. For effective prevention it is necessary to 

consider a wide range of risk factors to identify specific exposures that carry risk, and examine the 

salience of threshold and age at exposure for each of these. 

Cognitive decline and risk of dementia are likely to be shaped by multiple risk and protective factors. 

The multi-factorial risk paradigm advocated by the Framingham study has led to a notable reduction 

in cardiovascular disease.8 A similar approach, using risk identification with attention to threshold to 

define risk and age at exposure, for dementia prevention is an urgent public health challenge as 

highlighted by the recent WHO report.9 

 
 
The BMJ has judged that there are no disqualifying financial ties to commercial companies.  
The authors declare the following other interests: SS received grant from French National Research 
Agency (ANR-19-CE36-0004-01); ASM received grants from the National Institute on Aging, NIH 
(R01AG056477, RF1AG062553). 
Further details of The BMJ policy on financial interests is 
here:  https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-
education-coi-form.pdf. 

 

The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of 
all authors, a worldwide licence to the Publishers and its licensees in perpetuity, in all forms, formats 
and media (whether known now or created in the future), to i) publish, reproduce, distribute, display 
and store the Contribution, ii) translate the Contribution into other languages, create adaptations, 
reprints, include within collections and create summaries, extracts and/or, abstracts of the 
Contribution, iii) create any other derivative work(s) based on the Contribution, iv) to exploit all 
subsidiary rights in the Contribution, v) the inclusion of electronic links from the Contribution to third 

https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf


party material where-ever it may be located; and, vi) licence any third party to do any or all of the 
above. 
 
 

References 

1. Brayne C. The elephant in the room - healthy brains in later life, epidemiology and public health. 
Nat Rev Neurosci 2007;8(3):233-9. doi: 10.1038/nrn2091 [published Online First: 
2007/02/15] 

2. Livingston G, Huntley J, Sommerlad A, et al. Dementia prevention, intervention, and care: 2020 
report of the Lancet Commission. Lancet 2020;396(10248):413-46. doi: 10.1016/S0140-
6736(20)30367-6 [published Online First: 2020/08/03] 

3. Fyfe I. Alzheimer disease: APOE epsilon4 affects cognitive decline but does not block benefits of 
healthy lifestyle. Nat Rev Neurol 2018;14(3):125. doi: 10.1038/nrneurol.2018.16 [published 
Online First: 2018/02/10] 

4. Dhana K, Franco OH, Ritz EM, et al. Healthy lifestyle and life expectancy with and without 
Alzheimer's dementia: population based cohort study. BMJ 2022;377:e068390. doi: 
10.1136/bmj-2021-068390 [published Online First: 2022/04/15] 

5. Sabia S, Fayosse A, Dumurgier J, et al. Association of sleep duration in middle and old age with 
incidence of dementia. Nat Commun 2021;12(1):2289. doi: 10.1038/s41467-021-22354-2 
[published Online First: 2021/04/22] 

6. Gorelick PB, Furie KL, Iadecola C, et al. Defining Optimal Brain Health in Adults: A Presidential 
Advisory From the American Heart Association/American Stroke Association. Stroke 
2017;48(10):e284-e303. doi: 10.1161/STR.0000000000000148 [published Online First: 
2017/09/09] 

7. Sabia S, Fayosse A, Dumurgier J, et al. Association of ideal cardiovascular health at age 50 with 
incidence of dementia: 25 year follow-up of Whitehall II cohort study. BMJ 2019;366:l4414. 
doi: 10.1136/bmj.l4414 [published Online First: 2019/08/09] 

8. Kannel WB, McGee D, Gordon T. A general cardiovascular risk profile: the Framingham Study. Am J 
Cardiol 1976;38(1):46-51. doi: 10.1016/0002-9149(76)90061-8 [published Online First: 
1976/07/01] 

9. WHO Mental Health and Substance Use. Optimizing brain health across the life course: WHO 
position paper. World Health Organization ed: World Health Organization, 2022. 

 


