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Brief Reports

How Does Self-Reported History of Stroke Compare to
Hospitalization Data in a Population-Based Survey in
New Zealand?

Kristie Carter, PhD; P. Alan Barber, PhD, FRACP; Caroline Shaw, FNZCPHM

Background and Purpose—There is mixed evidence concerning the validity of self-reported history of stroke in
population-based studies. We aimed to examine the validity of self-reported stroke using hospitalization with a primary

diagnosis of stroke as the reference group.

Methods—Self-reported history of stroke was taken from the Survey of Families, Income, and Employment (N=18 950;
2004-2005) and defined as a respondent answering yes to the question, “Have you ever been told by a doctor that you
have had a stroke?”. Survey of Families, Income, and Employment respondents consented to link their data to the New
Zealand Health Information Service records of publically funded hospitalizations between 1990 and 2006. We
calculated positive predictive value, sensitivity, and specificity of self-reported stroke against hospitalization for stroke.

Results—Approximately 2% of the adult Survey of Families, Income, and Employment population reported they had been
told by a doctor that they had a stroke. Only 1% had evidence of hospitalization for stroke since 1990. The sensitivity
of self-reported stroke was 73% and specificity was 98%. However, the positive predictive value, people who reported
having a stroke with confirmation of hospitalization for stroke, was low at 29%.

Conclusions—The use of self-reported stroke will most likely overestimate the prevalence of stroke. A combination of
methods is required to determine prevalence in population-based studies. (Stroke. 2010;41:2678-2680.)
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S elf-administered questionnaires are often used to obtain
information about history of stroke in population-based
surveys.'-> However, evidence for the validity of this ap-
proach is unclear. Self-reported history of stroke has low
sensitivity and specificity when MRI is used as the gold
standard,> but it is not feasible to use brain imaging to
determine past stroke in most population-based surveys. The
aim of this study was to examine the validity of self-reported
stroke in a general population-based survey against electronic
records of hospitalization for stroke.

Materials and Methods

This study is a cross-sectional analysis utilizing data from the Survey
of Families, Income, and Employment (SoFIE; wave 1 to 4 data,
version 6).° Briefly, SoFIE is a representative, longitudinal survey of
the usually resident population in New Zealand that is conducted by
the government agency Statistics New Zealand (2002-2010). Annual
interviews are used to collect demographic data and information
concerning household and family status, education level, employ-
ment status, income levels, and health. In the third year of SoFIE
(wave 3, 2004-2005), a health module collected information on
specific illnesses such as stroke, lifestyle factors (smoking status),
and other health measures.

The initial SoFIE sample comprised ~11 500 responding private
households (a response rate of 77%). In wave 1, 22 165 adults aged

15 years or older responded, but only 18 945 responded in wave 3
(83% of wave 1), which is the current analysis sample. Demographic
and socioeconomic factors were taken from the wave 3 interview.
Household income, adjusted to the Consumer Price Index, and
household size were categorized into quintiles. The New Zealand
Deprivation (2001) index provides a neighborhood-level deprivation
score grouped into quintiles.

Self-Reported History of Stroke

In the health module, respondents were asked if they had ever been
told by a doctor that they had specific chronic conditions. Self-
reported history of stroke was defined as a respondent answering yes
to the question, “Have you ever been told by a doctor that you have
had a stroke?”. An estimated age of stroke was provided.

Hospitalization for Stroke

In wave 3, 14 490 of 18 945 (76%) of the participants consented to
have their results from the survey electronically linked with infor-
mation collected by the New Zealand Health Information Service
(NZHIS), including hospitalizations in publically funded hospitals,
cancer registrations, and mortality data.” All consenting participants
were linked to their hospitalization information from 1990 to 2005
by NZHIS so that any hospitalization for a primary diagnosis of
stroke could be identified on SoFIE respondents.

Statistical Analysis
The validity of self-reported stroke was cross-classified assuming
primary diagnosis for hospitalization for stroke as the reference
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Table. Cross-Tabulation of Self-Reported History of Stroke With New Zealand Health
Information Service* Linked Data for Hospital Admission With Stroke for the Consenting
Population and Those Aged 65 Years and Older

Hospitalization Stroke*
Whole Population Yes No Total Sensitivity 0.758
SoFIE Yes 110 275 385 Specificity 0.981
History of stroke No 40 14 065 14105 PPV 0.267
Total 150 14 340 14 490 NPV 0.998
Hospitalization Stroke*
Aged 65 Years
and Older Yes No Total Sensitivity 0.737
SoFIE Yes 70 175 245 Specificity 0.929
History of stroke No 25 2285 2310 PPV 0.286
Total 95 2460 2555 NPV 0.989
NPV indicates negative predictive value; PPV, positive predictive value; SoFIE, Survey of Families, Income, and
Employment.

*Taken from the New Zealand Health Information Service electronic records for primary diagnosis for stroke.

group. Sensitivity, specificity, positive predictive values (PPV), and
negative predictive values were calculated. The PPV was calculated
by dividing the number of confirmed strokes by the total number of
self-reported strokes. The numbers of respondents are random-
rounded to the nearest multiple of 5, with a minimum value of 10, as
per Statistics New Zealand confidentiality protocol.

Results

In the wave 3 SoFIE population, 450 of 18 945 (2%) reported
they had previously been told by a doctor that they had
experienced a stroke. Of the 14 490 respondents who con-
sented to having their data linked, 385 (3%) reported they had
previously had a stroke. However, only 150 (1%) respondents
actually had NZHIS evidence of hospitalization with a
primary diagnosis of stroke since 1990.

The Table presents simple 2-way cross-tabulations of
self-reported history of stroke compared to hospitalization
with a primary diagnosis of stroke for the consenting popu-
lation and those aged 65 years and older. The sensitivity (the
proportion of people with evidence of hospitalization for
stroke and who reported having a stroke) was 73% and the
specificity was 98%. The PPV (the probability of a person
reporting having experienced a stroke and actually having
one using the NZHIS data) was low at 29%. Similar results
were found when the population was restricted to those aged
65 years or older.

Discussion

This study has shown moderate sensitivity and high specific-
ity of self-reported history of stroke using hospitalization
with a primary diagnosis of stroke as the reference. This
finding supports the use of a general question such as, “have
you ever been told by a doctor that you had a stroke?” to
measure the prevalence of stroke in population-based sur-
veys. The prevalence of self-reported history of stroke was
similar to the 1.8% shown in the recent New Zealand Health
survey (2006-2007).8 However, the PPV of self-reported
stroke was low, so that 71% of the respondents who reported
they had a stroke had no evidence of a hospitalization for
stroke.

These findings are in contrast to that of Reitz et al,> in
which there was poor sensitivity (32%) and specificity (79%)
of self-reported stroke compared to diagnosis of stroke on
MRI. Earlier studies also found higher PPV (=~60%) for
self-reported stroke.!->%° We had wondered if the discrep-
ancy in PPV was explained by the older populations in the
earlier studies, but our results were the same when the
analysis was restricted to those aged 65 years or older.

There are a number of reasons that could potentially
explain lack of concordance between self-reported stroke and
hospitalization for stroke. The NZHIS linked data only goes
back to 1990, so any hospitalizations for stroke before this
time would be missed. However, only 16% of self-reported
strokes occurred before 1990, and similar results were found
in the post-1990 population. Also, most (92%) people with
stroke in New Zealand are admitted to a public hospital, so a
small number may be missed in the NZHIS data.!® There is
also a possibility that NZHIS coding may not be completely
accurate; however, we have no evidence to support or refute
this because of lack of audit in this area. Finally, we were
only able to link to the primary International Classification of
Diseases 10™ revision diagnosis for stroke, so we may have
missed some people with stroke who were primarily admitted
to hospital for other reasons. This may have led to increased
sensitivity and PPV.!!

Assuming the “true” prevalence of stroke in this population
is somewhere between the values from self-reported and
hospitalization for stroke, use of either value in population-
based studies has potential limitations. Hospitalization data
are a likely underestimate of the total population prevalence
for stroke, whereas self-report may overestimate stroke prev-
alence. Furthermore, neither self-reports nor hospitalization
data take into account those who die from stroke before
hospital admission or the small number of patients who are
not admitted to hospital. Therefore, prevalence data only
highlight part of the true description of stroke in a population.

Conclusion
This study has shown that calculating the prevalence of stroke
from data obtained by a question such as, “have you ever
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been told that you have had a stroke by a doctor?” may
overestimate the prevalence of stroke. In contrast, hospital
registry data may underestimate the prevalence of stroke. A
combination of methods is best to estimate the prevalence of
stroke in the general population.
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