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Cardiovascular health score

Small cognitive decline
years after surgery p 186

Cardiovascular health at 50
and cognitive decline p 186

Dietary fat and genetic risk
of type 2 diabetes p 185

The determinants of cognitive decline
and dementia
COMMENTARY Policies and people should aim for good vascular health by age 50
Two linked research papers this week illustrate the
tremendous power of the Whitehall study and the
value of investment in long term cohort studies.1 2
Although a cohort of civil servants can never be
representative of the general population’s full
diversity, important insights have been gathered into
influences on health and wellbeing through midlife
and later life, including occupational status, types of
work, and settings.
The emphasis of Whitehall II has now shifted
towards age related conditions, in particular
cognition and brain health. These new analyses
consider dementia (as a dichotomous outcome) and
cognitive decline (as a continuum).
Carol Brayne cb105@medschl.cam.ac.uk
Fiona E Matthews
See bmj.com for author details

We need action to shift population risk
profiles for cognitive decline and dementia
across the life course
Surgery and cognition
Krause and colleagues report a clinically oriented
study of participants with multiple cognitive
measures between 1997 and 2016, linked to
hospital admissions.1 The findings indicate a
small, clinically unimportant estimated reduction
in cognition associated with admission for
major surgery. Medical admissions were strongly
associated with cognitive decline, indicating their
role as markers of vulnerability and frailty.
To some extent these findings are to be expected.
Ideally, the nature of both surgery and anaesthesia
would be investigated further, but such detailed data
are rare in linkage studies.
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Vascular health
The paper by Sabia and colleagues uses the American Heart
Association’s cardiovascular health score (also referred to
as Life’s Simple 7) to investigate the association between
cardiovascular health at age 50 and risk of later incident
dementia.2 Cases of dementia were identified from hospital
records. This approach will miss many cases, but those
people who are identified are likely to have dementia.
The authors found a graded effect—the risk of dementia
decreased as cardiovascular health scores increased.
Importantly, they derived a single cardiovascular health
score at age 50 from the closest data available and did not
consider change in this score before and after 50.
The implications from this study and many others are that
the healthier the vascular system is in midlife, the lower
the risk of subsequent dementia.3 4 This provides further
support for the UK Government’s recent policy focus on
vascular health in midlife. However, other evidence makes
clear that vascular health at 50 is determined by factors
earlier in the life course, including inequality and social and
economic determinants.5
The authors adjusted their analyses for age, sex,
education, socioeconomic status, and deprivation and
did not report their relations to cognitive outcomes, which
limits interpretation of the findings. This approach does
not provide the full picture from a public health perspective
and could reinforce the limited message that dealing with
health in midlife is enough to reduce population risk of
dementia.
Missing data are a key challenge in long term cohort
studies. In both studies, different techniques are used to
account for missing data, although only for participants
who drop out, not differentiating those who die. Such
strategies are essential to maintain the reliability of the
results, but they also need to be transparent. Sensitivity
analyses compared the primary method with alternatives,
suggesting that the methods were robust to some of the
challenges noted.
Reducing the risk of dementia is a leading concern in
ageing societies. We know that risk can change across
generations, and in the UK the prevalence of dementia
has decreased by nearly 25% when standardised for age.6
Although the Whitehall study cannot reflect the UK’s
population, estimates obtained from this cohort reinforce
the need for action to shift population risk profiles for
cognitive decline and dementia across the life course.

ORIGINAL RESEARCH
19 year follow-up of Whitehall II cohort study
Association between major surgical
admissions and cognitive trajectory
Krause BM, Sabia S, Manning HJ, Singh-Manoux A, Sanders RD
Cite this as: BMJ 2019;366:l4466
Find this at: http://dx.doi.org/10.1136/bmj.l4466

Study question Is major surgery associated with more
cognitive decline than expected with age?
Methods Prospective longitudinal cohort study of 7532
adults with up to five cognitive assessments between
1997 and 2016 in the Whitehall II study, with linkage
to the health episode statistics database for records of
hospital admissions. Exposures of interest included any
major hospital admission, defined as requiring at least
None
Surgical
Predicted mean normalised
cognitive score

This study is reassuring in that the authors found no
large declines in cognition after surgery. Mortality is
not tackled, however, and further exploration would
be invaluable, as we know that cognition deteriorates
towards the end of life and contact with health services
accelerates during this time. We need to know which
risk factors are modifiable and which are not. If some of
Krause and colleagues’ findings (particularly those linked
to non-surgical admissions) are closely related to dying it
might be challenging to disentangle the preventable from
the inevitable.
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Predicted cognitive trajectory before and after admission events.
Trajectories represent means (95% credible intervals) for a hypothetical
average patient with a surgical or medical admission or stroke occurring at
the median age of 67.4 years

Major surgery is linked to a
long term cognitive decline
equivalent to about
five months

Cite this as: BMJ 2019;366:l4946
Find the full version with references at http://dx.doi.org/10.1136/bmj.l4946
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two overnight stays during follow-up. The primary outcome
was a global cognitive score. Bayesian linear mixed
effects models were used to calculate the change in the
age related cognitive trajectory after hospital admission.
The odds of substantial cognitive decline associated
with surgery was calculated, defined as more than 1.96
standard deviations from a predicted trajectory.
Study answer and limitations After accounting for the age
related cognitive trajectory, major surgery was associated
with a small additional cognitive decline, equivalent on
average to less than five months of ageing (95% credible
interval 0.01 to 0.73 years). In comparison, admissions
for medical conditions and stroke were associated
with 1.4 (1.0 to 1.8) and 13 (9.6 to 16) years of ageing,
respectively. Substantial cognitive decline occurred in
2.5% of participants with no admissions, 5.5% of surgical
admissions, and 12.7% of medical admissions. Compared
with participants with no major hospital admissions, those
with surgical or medical events were more likely to have
significant decline from their predicted trajectory (surgical
admissions odds ratio 2.3, 95% credible interval 1.4 to
3.9; medical admissions 6.2, 3.4 to 11.0). Given this is an
observational study, causality could not be established
and these findings might not be generalisable to other
populations.
What this study adds? Major surgery is associated with a
small long term change in the cognitive trajectory equivalent
to about five months of cognitive ageing, and this should be
considered when discussing surgery with patients.

Association of ideal
cardiovascular health
at age 50 with
incidence of dementia

Study answer and limitations 347
incident cases of dementia were
recorded over a median follow-up of
24.7 years. Cox regression showed
that better cardiovascular health score
at age 50 was associated with lower
risk of dementia (hazard ratio 0.89,
95% confidence interval 0.85 to 0.95,
per 1 point increment in the score).
Limitations of the study include self
reported measure of three of the
cardiovascular health metrics and
ascertainment of dementia based on
linkage to electronic health records.

Sabia S, Fayosse A, Dumurgier J, et al
Cite this as: BMJ 2019;366:l4414
Find this at: http://dx.doi.org/10.1136/bmj.l4414

Study question What is the
association between the Life
Simple 7 cardiovascular health
score at age 50 and incidence of
dementia?

What this study adds Adherence
at age 50 to the Life Simple
7 cardiovascular health
recommendations, designed for the
prevention of cardiovascular disease,
might also decrease the risk of
dementia at older ages.

Methods This cohort study used
data from 7899 participants of
the Whitehall II study who were
free of cardiovascular disease
and dementia at age 50. The
cardiovascular health score was
the sum of seven metrics (smoking,
diet, physical activity, body mass
index, fasting glucose, blood
cholesterol, blood pressure)
coded on a three point scale (0,
1, 2). It ranges from 0 (all metrics
considered unhealthy) to 14 (all
metrics considered healthy).
Incident dementia was identified
through linkage to hospital, mental
health services, and mortality
registers until 2017.
Hazard ratio for dementia

Funding, competing interests, and data sharing RDS is supported
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ORIGINAL RESEARCH
25 year follow-up of Whitehall II cohort study

Funding, competing interests, and data sharing
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Association
between
cardiovascular
health score
and incidence
of dementia.
Hazard ratio
(95% confidence
interval) was
estimated using
inverse probability
weighted Cox
regression
model with age
as timescale
and adjusted for
sex, ethnicity,
education,
occupational
position, and
marital status,
with a score of
9 (mean) as
reference
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ORIGINAL RESEARCH Individual participant data meta-analysis
Quality of dietary fat and
genetic risk of type 2 diabetes
Merino J on behalf of the CHARGE Consortium Nutrition
Working Group
Cite this as: BMJ 2019;366:l4292
Find this at: http://dx.doi.org/10.1136/bmj.l4292

Study question Does the genetic risk of type 2
diabetes affect the association between dietary
fat quality and incidence of the condition?
Methods A meta-analysis of individual
participant data from prospective cohort
studies or multi-cohort consortiums was
conducted. Studies were eligible if they had
genome-wide genetic data and information
about the quality of dietary fat and the
incidence of type 2 diabetes in participants
of European descent. The main exposures of
interest included the type 2 diabetes genetic
risk profile and the quality of dietary fat. The
outcome measures were summary adjusted
hazard ratios of incident type 2 diabetes for
polygenic risk score, isocaloric replacement
of carbohydrate with types of fat, and the
interaction of types of fat with polygenic
risk score.
Study answer and limitations Data from
102 350 participants without diabetes at
baseline from 15 prospective cohort studies
were included. After evaluating the type 2
diabetes genetic risk profile and quality of
dietary fat, the analysis showed that genetic
risk (hazard ratio per increment of 10 risk
alleles in the polygenic risk score 1.64,

While quality of dietary fat and genetic risk were each linked with type 2 diabetes
incidence, the study found no evidence of interaction between the factors
95% confidence interval 1.54 to 1.75) was
associated with the incidence of type 2
diabetes. The quality of dietary fat was also
associated with incidence of the condition
(hazard ratio per 5% of energy increase from
polyunsaturated fat in place of carbohydrate
0.90, 95% confidence interval 0.82 to 0.98;
hazard ratio per increment of 1 g/d from
omega 6 polyunsaturated fat intake in place
of carbohydrate 0.99, 0.97 to 1.00; and
hazard ratio per 5% of energy increase from
monounsaturated fat in place of carbohydrate
1.10, 1.01 to 1.19). There was no evidence of
interactions between genetic risk profile and

quality of dietary fat on the incidence of type 2
diabetes.The observational nature of the study
design, dietary intake measurement error, or
the limited number of variants included in the
polygenic risk score are important limitations of
the present study.
What this study adds The results indicate that
genetic risk and the quality of dietary fat are
each associated with the incidence of type 2
diabetes.
Funding, competing interests, and data sharing See bmj.
com for funding. The authors have no competing interests.
Data, statistical code, and technical processes are available
from the corresponding author.

Interaction between total and subtypes of fat intake and polygenic risk score on the risk of type 2 diabetes
Dietary factor
Total fat, % energy
PUFA, % energy
MUFA, % energy
SFA, % energy
omega 3 PUFA, g/d
omega 6 PUFA, g/d
Total trans fat, g/d

β interaction (SE)
0.019 (0.015)
0.049 (0.061)
0.040 (0.032)
−0.017 (0.031)
0.025 (0.030)
0.007 (0.005)
0.009 (0.017)

P value*
0.20
0.43
0.22
0.58
0.40
0.13
0.56

Direction of interaction in included studies†
+−+++−++–+–
–++++++++−+–+
+−+++−−++−+−
+−+−−+−+−
−?+−?−+++−+++
−?++?−+++−+−+
−?−??−+−?−+++

τ2‡
0
0.003
0
0
0.002
0
0

Sample size
102 350
102 350
102 350
102 350
80 704
80 704
68 171

*For interaction.
†For each dietary factor the combined interaction P value, heterogeneity, and sample size are shown. Direction of interaction represents the sign of the β in each cohort (cohorts presented in alphabetical order:
ARIC, BHS, CHS, DCH, EPIC-InterAct, FHS, FINRISK, Health 2000, HPFS, Inter99, MDC-CC, MESA, NHS, RS-1, WGHS).
‡Between study variance (τ2) was used to assess heterogeneity.
PUFA=polyunsaturated fat; MUFA=monounsaturated fat; SE=standard error; SFA=saturated fat; ?=not available.
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