








generally lacking and largely limited to survival only; these data
therefore provide a relatively unique insight into the long-term
outlook across a broad array of health outcomes for patients
with cardiovascular long-term conditions.

One of the challenges in interpreting these data is in ascer-
taining to what extent the observed outcomes are due to stroke
itself versus the effect of accumulating multimorbidity or ad-
vancing age. Multimorbidity in patients with stroke30 and in
general populations31 is common and the health outcomes of
the patients in this study will be the result of both accumulating
multimorbidity and of the stroke itself. Nonetheless, these data
show that although there was some accumulation of poor health
outcomes in survivors over time, many of the patients with
physical disability at 15 years had lived with disability since their

stroke; stroke can directly impact long-term health and is not
just a risk factor or marker for subsequent health decline. The
data from these long-term survivors are also evidence that some
people (generally younger) with stroke may survive for many
years after stroke despite having severe disability and that poor
health outcomes do not decline in prevalence with time. This
highlights the need to focus research and health service
improvement not just on acute stroke care but also on the pro-
blems faced by long-term stroke survivors.

The strengths of this study include the use of a population-
based register specifically designed to identify all strokes occur-
ring in the defined cohort, reducing the risk of selection bias.
The study also used longitudinal follow-up at multiple time
points, enabling the long-term trajectory of stroke outcomes to

Figure 2 Functional, cognitive and psychological outcomes between 10 and 15 years after stroke. HADs, Hospital Anxiety and Depression scale.
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be described and reducing the impact of missing data. Data col-
lection was standardised through the use of validated instru-
ments and through data collection by trained fieldworkers,
helping to maintain accuracy and consistency.

The main limitation of the study is missing data for patients
who were lost to follow-up or left the area—maintaining
contact in very long-term cohort studies is challenging and mul-
tiple methods were used for tracing and to contact patients who
moved out of the area. While this study reports on data from
one of the largest cohorts of stroke survivors until now, owing
to high mortality rates up to 10 years after stroke, only a
quarter of the initial cohort were eligible to be included.
Incomplete follow-up data reduced the number further and
have the potential to introduce bias and reduce the precision of
estimates. However, we found that the only major variable asso-
ciated with missing data was age 10 years after stroke. We have
carried out simulation studies which found that the results are
robust to the observed pattern of missing data and not meaning-
fully improved by multiple imputation (Crichton—PhD Thesis
currently in submission). The setting of the study in an inner
city area of London also means that the source population of
the study area is unlikely to be representative of the UK popula-
tion as a whole; in particular, the proportion of the population
who are from non-white ethnic groups is around 30% point
higher than that for the UK as a whole. We observed a greater
proportion of long-term survivors to be of black ethnicity than
among the whole cohort. It has previously been shown that in
the SLSR the average age at onset among the black population
is 10 years lower in those of white ethnicity,18 and so the pro-
portion of stroke survivors surviving beyond 10 years may be
lower in the general population. This study also lacked a control

group of patients without stroke, which would have strength-
ened the study and enabled comparisons of health status with
people without stroke. This is a fundamental aspect of the
design of the cohort study that cannot be changed retrospect-
ively, but we are exploring the use of data linkage that will
enable us in the future to sample a control group from the local
population using electronic health records. Other limitations are
that the assessment of mental health and cognitive outcomes
made use of screening instruments rather than full neuropsycho-
logical or clinical assessments and that the data do not include
measurements of some outcomes that stroke survivors identify
as being important, such as fatigue.32 Other factors that were
collected, such as recurrent stroke, are likely to impact on long-
term outcomes. However, the aim of this study was to describe
outcomes for a population, and describing the impact of factors
on outcomes was outside the scope of this work. Similarly, the
data set did not include some potentially relevant variables that
contribute to health status, such as marital status and level of
family support. In practice, more comprehensive assessments
would have been logistically difficult to administer given the size
of the cohort and long duration of the SLSR, and the data
remain one of the most detailed descriptions of the long-term
outcomes of a cardiovascular long-term condition ever collected.

CONCLUSION
This study provides some of the most detailed, year-on-year esti-
mates of the very long-term outcomes of stroke, describing not
just survival but also outcomes across a broad range of physical,
quality of life and mental health domains. As well as being
useful prognostically, these data help to quantify the impact on
populations of the epidemiological shift of stroke towards a

Figure 2 Continued

1096 Crichton SL, et al. J Neurol Neurosurg Psychiatry 2016;87:1091–1098. doi:10.1136/jnnp-2016-313361

Cerebrovascular disease
 on F

ebruary 5, 2023 by guest. P
rotected by copyright.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp-2016-313361 on 22 July 2016. D
ow

nloaded from
 

http://jnnp.bmj.com/


Figure 3 Barthel Index between 10 and 15 years after stroke
stratified by functional status at 10 years after stroke.

Figure 4 Functional, cognitive and psychological outcomes of 15-year
survivors. HADs, Hospital Anxiety and Depression scale.
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long-term condition and highlight the need to focus not just on
reducing stroke mortality, but on preventing and managing the
long-term consequences of stroke.
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