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ABSTRACT
Background: Research suggests that there is a delay in recognizing unique stroke symptoms in women by
both healthcare professionals and the general population. The purpose of this review was to identify
and summarize the most relevant literature regarding recognition and assessment of unique stroke
symptoms in women. Methods: Literature review using PubMed, CINAHL, ERIC, MEDLINE, PsycINFO,
and Google Scholar was used to search literature describing unique stroke symptoms. Results: Unique
stroke symptoms, female sex, and race are associated with delayed recognition, treatment, misdiagnosis,
and outcomes. Women experience unique symptoms of nausea/vomiting, headache, dizziness, and
cognitive dysfunction more often than men. Stroke assessment tools and registries recognize 1 to 4 of the
11 unique stroke symptoms in women, no study directly assesses the sensitivity and specificity of these
unique symptoms, and all studies included women and men. Conclusions and Nursing Implications:
Current assessment tools and registries are not sensitive and specific to measuring unique stroke
symptoms in women. Accurately identifying unique stroke symptoms in women may reduce presentation
and treatment time, minimizing misdiagnoses and poor patient outcomes.

Keywords: assessment, sex, stroke, unique, women

S troke is the fifth leading cause of death and remains
the leading cause of disability in the United States.1

Annually, womenmake up 60% of all stroke deaths
in the United States.1 Women may experience unique
stroke symptoms (uSS).2Y17 Furthermore, research
suggests there has been a delay in recognizing uSS
by both healthcare professionals and the general
population.18 For this study, we have defined uSS as
symptoms that are unusual for that individual, regard-
less of the presence of common stroke symptoms.

It is unclear how uSS in women (uSSw) are described
and whether current stroke assessment tools and national
stroke registries are sensitive and specific to early recog-
nition of uSS. Therefore, the purpose of this review was
to identify and summarize the most relevant literature
regarding recognition and assessment of uSS and uSSw.
Specific aims for this review were (1) to describe uSSw

terminology, (2) to describe uSS recognition by the general
population and healthcare professionals, and (3) to
identify the sensitivity and specificity of current stroke
assessment tools and registries for common stroke
symptoms and uSS.

This review was guided by the Preferred Reporting
Items for Systematic Reviews andMeta-Analyses guide-
lines.19 PubMed, CINAHL, ERIC, MEDLINE, PsycINFO,
andGoogle Scholar were used to search stroke assessment
tools and registries describing uSSw. Key terms used in
this search to identify relevant literature include text
words, title, abstract, and medical subject headings.
Searches included the terms ‘‘stroke’’ or ‘‘cerebral vascular
attack.’’ These terms were combined using ‘‘and’’ individ-
ually with each of the following: ‘‘gender,’’ ‘‘difference,’’
‘‘sex,’’ ‘‘symptom,’’ ‘‘women,’’ ‘‘diagnosis,’’ ‘‘assess-
ment,’’ ‘‘tool,’’ ‘‘prehospital,’’ ‘‘emergency,’’ ‘‘scale,’’
‘‘screen,’’ ‘‘unique,’’ ‘‘nontraditional,’’ ‘‘individual,’’
‘‘presentation,’’ and ‘‘recognition.’’ Articleswere included
if they addressed uSS; were published before July 2017
and less than 5 years old; addressed stroke recognition,
tools, or registries; were published in English; were peer-
reviewed; addressed ischemic stroke; and compared
statistical differences in sex management of adult
patients with stroke who were older than 18 years. The
references from the included articles were manually
searched to identify other relevant literature.

Literature was collected from 2012 to June 2017.
Websites were scanned for gray literature. The Cochrane
Grading of Recommendations, Assessment, Development,
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and Evaluation approach was used to assess studies for
quality, study design, data reporting, and risk of bias.
Included studies with tools or registries were rated as
‘‘high’’ or ‘‘low’’ based on the 6 domains of possible risk:
selection, performance, detection, attrition, reporting,
and other bias (Table 1).25 Full-text articles were
assessed for methodological quality (Figure 1). The
number of extracted articles totaled 1378 with 438
duplicates. Google Scholar articles were removed for
not meeting inclusion/exclusion criteria and totaled 687.
The remaining titles and abstracts were scanned for rel-
evance, related terms, and study purpose, with 225
studies excluded. After a manual review, 3 studies
lacked data on uSS and were excluded. Twenty-five total
articles met the review criteria.

Fifteen included articles described stroke assessment
using several assessment tools and registries: Emergency
Severity Index (ESI), National Institutes of Health
Stroke Scale (NIHSS), Los Angeles Prehospital Stroke
Screen (LAPSS), Cincinnati Prehospital Stroke Scale
(CPSS), Face Arm Speech Test (FAST), Melbourne
Ambulance Stroke Screen, Medic Prehospital Assess-
ment for Code Stroke, Ontario Prehospital Stroke Screen-
ing Tool, and Recognition of Stroke in the Emergency
Room. Stroke registries included multiethnic clinical
registry, National Neurology Registry, Ontario Stroke
Registry, China National Stroke Registry, Greater
Cincinnati/Northern Kentucky Stroke Study, andHealth-
care Cost and Utilization Project stroke risk question-
naire. A summary of 10 studies that assessed sensitivity
and specificity is presented in Table 1, and a list of the
25 articles included in this review is presented as a
document, Supplemental Digital Content 1 (available at
http://links.lww.com/JNN/A144).

Terminology
Symptoms of stroke depend on where and how much
of the brain tissue is deprived of blood supply and can
be different depending on age, sex, and risk factors.1,2

Common stroke symptoms are the hallmark signs of
stroke.1,2 However, a stroke can disrupt any nervous
system function leading to uSSVsymptoms that are un-
usual or different than the common stroke symptoms.1Y3,11

Although women and men can experience uSS, wo-
men experience these uSS more often, and these symp-
toms can be sudden, persistent, subtle, or general.1Y3,11

Using current literature and the National Stroke
Association, the uSSw for this review included loss
of consciousness or fainting, general weakness, diffi-
culty breathing or shortness of breath, confusion,
unresponsiveness or disorientation, sudden behav-
ioral change, agitation, hallucination, nausea or
vomiting, pain, seizures, and hiccups.1,2,6,10,16,18,20Y22,27

Common stroke symptoms include ‘‘sudden numbness

or weakness of face, arm or leg, especially on one side
of the body, sudden confusion, trouble speaking, or
understanding, sudden trouble seeing in one or both
eyes, sudden trouble walking, dizziness, loss of
balance or coordination, and sudden severe headache
with no known cause.’’1,2

In other studies, uSS have been described in terms
such as ‘‘atypical,’’ ‘‘nonspecific,’’ ‘‘nontraditional,’’ or
‘‘other.’’ Some studies have addressed stroke symptoms
as ‘‘sex differences’’ or ‘‘sex disparities.’’ For example,
1 study listed ‘‘other’’ symptoms and then defined them
as nausea/vomiting, pain, and ataxia.3 Another study
referred to ‘‘atypical’’ symptoms as symptoms associ-
ated with posterior circulation strokes.4 These studies
highlight the variations in terminology for describing
uSS. Therefore, for this review, the term ‘‘unique’’ re-
flecting the National Stroke Association terminology
was used.2

uSS and the General Population and
Healthcare Professionals
Studies specifically addressing uSSwwithin the general
population and healthcare professionals included men
andwere limited and few. Therefore, studies that included
men and women were included in this review. In a
literature review about sex differences in stroke, women
presented with more uSS and delayed seeking treatment
for both uSS and common stroke symptoms up to 3
times longer than men.5 In 1 study, uSS and common
stroke symptoms were poorly recognized among a
nationally representative sample of women (N = 1205).
The sample included 54% white, 17% Hispanic, 17%
black, and 12% other ethnic races.6

Evidence in the literature indicates that a percentage
of patients with stroke are initially misdiagnosed because
of either uSS or stroke mimicsVnonvascular conditions
that present with strokelike symptoms. In 1 study, health-
care professionals were unable to regularly identify uSS
in both women and men.3 Stroke identification failure
was greater with younger patients and those experiencing
a decreased level of consciousness.3 Of 2027 patients, 283
stroke cases were misdiagnosed initially for a different
diagnosis when brain imaging revealed acute stroke
later during the hospital stay.3 The top 5 incorrect diag-
noses included altered mental status (100, 35%), cardiac
conditions other than myocardial infarction (33, 11%),
myocardial infarction (19, 6%), infections (19, 6%),
and other neurologic diagnoses (17, 6%) (n = 283).3 In
another study, 29 of 189 patients (15.3%) were not
identified as having a stroke when first admitted to the
hospital.7 However, these patients were later discharged
from a hospital with a confirmed diagnosis of stroke.7

In a study of 29 patients, 64% (23) of the patients were
initiallymisdiagnosed because of uSS.8 Nurses’ expertise

Volume 50 & Number 6 & December 2018 337

L
ITER

A
TU

R
E
R
EV

IEW

Copyright © 2018 American Association of Neuroscience Nurses. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/JNN/A144


TA
B
LE

1.
St
ro
ke

Sy
m
p
to
m
s:
A
ss
es
sm

en
t
To

o
ls
,
R
eg

is
tr
ie
s,
an

d
D
if
fe
re
n
ce

s

A
ut
ho

r/
Ye
ar

Su
bj
ec

ts
(W

om
en

an
d
M
en

)
G
ra
de

A
ss
es
sm

en
t

To
ol
/R
eg

is
tr
y

St
ro
ke

Sy
m
pt
om

Se
ns
it
iv
it
y

an
d
Sp

ec
if
ic
it
y,

R
an

ge
Fi
nd

in
gs
:
1
=
Te
rm

in
ol
og

y;
2
=
N
um

be
r
ou

t
of

11
U
ni
qu

e
Sy

m
pt
om

s
in

W
om

en
;
3
=
M
ai
n
Fi
nd

in
gs

C
om

m
on

(9
5%

C
I)

U
ni
qu

e
(9
5%

C
I)

M
ad

se
n
et

al
1
1
/2
0
1
5

N
=
5
3
7

Lo
w

ES
I

0
.2
9
Y1

.3
1

1
.3
6
Y6

.8
2

1
.
U
n
iq
u
e
sy
m
p
to
m
s
re
fe
rr
ed

to
as

‘‘
at
yp

ic
al
’’
2
.
3
/

11
(S
O
B
,
n
/v
,
‘‘
ge

n
er
al
iz
ed

’’
w
ea

kn
es
s)
3
.
U
n
iq
u
e

sy
m
p
to
m
s
h
ad

h
ig
h
er

o
d
d
s
o
f
b
ei
n
g
tr
ia
ge

d
to

a
n
o
n
Yc
ri
ti
ca

l
ca

re
b
ed

.

N
IH

SS
0
.2
3
Y0

.4
8

1
.0
3
Y3

.8
1

A
rc
h
et

al
4
/2
0
1
6

N
=
4
6
5

Lo
w

N
IH

SS
0
.0
0
7
Y0

.9
9
4

1
.6
0
Y1

0
.1

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’2
.
1
/1
1
(n
/v
)3
.

M
is
d
ia
gn

o
se
d
st
ro
ke
s
co

n
tr
ib
u
te
d
to

n
au

se
a/

vo
m
it
in
g,

d
iz
zi
n
es
s,
an

d
p
o
st
er
io
r
st
ro
ke
s.

W
an

g
et

al
1
6
/2
0
1
3

N
=
6
2
6
3

Lo
w

C
N
SR

1
.0
0
2
Y1

.3
5
9

0
.4
0
6
Y0

.7
6
8

1.
N
o
re
fe
re
nc
e
to

te
rm

‘‘u
ni
qu

e’
’2
.1

/1
1
(c
og
ni
tiv
e

dy
sf
un

ct
io
n)
3.
D
el
ay
ed

tre
at
m
en
ta
ss
oc
ia
te
d
w
ith

fe
m
al
e

se
x,
co
gn
iti
ve

dy
sf
un

ct
io
n,

an
d
he
ad
ac
he

or
ve
rti
go
.

Fo
th
er
gi
ll
et

al
2
0
/2
0
1
3

N
=
2
5
2
8

Lo
w

FA
ST

1
.0
3
Y1

.1
9

N
o
t
as
se
ss
ed

o
r
re
p
o
rt
ed

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’2
.
1
/1
1
(L
O
C
/

sy
n
co

p
e)
3
.
In
co

rr
ec

t
d
ia
gn

o
se
s
in
cl
u
d
ed

al
te
re
d

m
en

ta
l
st
at
u
s,
sy
n
co

p
e,

h
yp

er
te
n
si
ve

em
er
ge

n
cy
,

sy
st
em

ic
in
fe
ct
io
n
,
an

d
su
sp
ec
te
d
ac
u
te

co
ro
n
ar
y

sy
n
d
ro
m
e.

R
O
SI
ER

1
.0
8
Y1

.2
8

B
ra
n
d
le
r
et

al
2
1
/2
0
1
4

Li
te
ra
tu
re

re
vi
ew

Lo
w

C
P
SS

0
.9
3
Y4

.8
7

N
o
t
as
se
ss
ed

o
r
re
p
o
rt
ed

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’
2
.
4
/1
1
(L
O
C
,

fa
in
ti
n
g,

u
n
re
sp
o
n
si
ve
n
es
s/
d
is
o
ri
en

ta
ti
o
n
,
se
iz
u
re
s)

3
.
P
re
h
o
sp
it
al

st
ro
ke

sc
al
es

va
ri
ed

in
th
ei
r
ac

cu
ra
cy

an
d
m
is
se
d
u
p
to

3
0
%

o
f
ac

u
te

st
ro
ke

s
in

th
e
fi
el
d
.

LA
P
SS

2
.1
6
Y1

3
.4
6

M
A
SS

1
.8
3
Y7

.2

M
ed

PA
C
S

0
.9
7
Y1

.2
4

O
P
SS

4
.6
4
Y8

.6
8

R
O
SI
ER

1
.0
7
Y1

.2
8

FA
ST

1
.0
2
Y1

.1
9

A
si
m
o
s
et

al
2
2
/2
0
1
4

N
=
2
4
4
2

Lo
w

C
P
SS

7
7
%
Y8

3
%

Se
n
.

4
4
%
Y5

2
%

Sp
.

N
o
t
as
se
ss
ed

o
r
re
p
o
rt
ed

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’2
.
4
/1
1
(L
O
C
,

fa
in
ti
n
g,

u
n
re
sp
o
n
si
ve
n
es
s
o
r
d
is
o
ri
en

ta
ti
o
n
,

se
iz
u
re
s)
3
.
T
h
e
C
P
SS

h
ad

a
h
ig
h
er

se
n
si
ti
vi
ty
;
C
P
SS

an
d
LA

P
SS

ea
ch

h
ad

a
sp
ec

if
ic
it
y
o
f
4
8
%
.

LA
P
SS

7
1
%
Y7

7
%

Se
n
.

4
3
%
Y5

3
%

Sp
.

C
h
en

et
al

2
3
/2
0
1
3

N
=
11

3
0

Lo
w

LA
P
SS

7
5
%
Y8

0
%

Se
n
.

8
5
%
Y9

5
%

Sp
.

N
o
t
as
se
ss
ed

o
r
re
p
o
rt
ed

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’2
.
4
/1
1
(L
O
C
,

fa
in
ti
n
g,

u
n
re
sp
o
n
si
ve
n
es
s
o
r
d
is
o
ri
en

ta
ti
o
n
,

se
iz
u
re
s)
3
.
9
9
7
/1
1
3
0
p
at
ie
n
ts
cl
in
ic
al
ly

d
ia
gn

o
se
d

w
it
h
st
ro
ke

(c
o
n
ti
n
u
es
)

Journal of Neuroscience Nursing338

LI
TE

R
A
TU

R
E
R
EV

IE
W

Copyright © 2018 American Association of Neuroscience Nurses. Unauthorized reproduction of this article is prohibited.



TA
B
LE

1.
St
ro
ke

Sy
m
p
to
m
s:
A
ss
es
sm

en
t
To

o
ls
,
R
eg

is
tr
ie
s,
an

d
D
if
fe
re
n
ce

s,
C
o
n
ti
n
u
ed

A
ut
ho

r/
Ye
ar

Su
bj
ec

ts
(W

om
en

an
d
M
en

)
G
ra
de

A
ss
es
sm

en
t

To
ol
/R
eg

is
tr
y

St
ro
ke

Sy
m
pt
om

Se
ns
it
iv
it
y

an
d
Sp

ec
if
ic
it
y,

R
an

ge
Fi
nd

in
gs
:
1
=
Te
rm

in
ol
og

y;
2
=
N
um

be
r
ou

t
of

11
U
ni
qu

e
Sy

m
pt
om

s
in

W
om

en
;
3
=
M
ai
n
Fi
nd

in
gs

C
om

m
on

(9
5%

C
I)

U
ni
qu

e
(9
5%

C
I)

M
ad

se
n
et

al
3
/2
0
1
6

N
=
2
0
2
7

Lo
w

G
C
N
K
SS

an
d

N
IH

SS
0
.3
1
Y0

.9
9

0
.3
1
Y4

.8
4

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’2
.
1
/1
1
(L
O
C
)3
.

A
lt
er
ed

m
en

ta
l
st
at
u
s
w
as

th
e
m
o
st
co

m
m
o
n

d
ia
gn

o
si
s
am

o
n
g
th
o
se

w
it
h
m
is
se
d
st
ro
ke

.

K
es

et
al

1
3
/2
0
1
6

N
=
3
9
6

Lo
w

N
IH

SS
1
.0
8
Y1

.1
6

N
o
t
as
se
ss
ed

o
r
re
p
o
rt
ed

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’2
.
1
/1
1
(s
ei
zu

re
)3
.

St
ro
ke

in
yo

u
n
ge

r
p
at
ie
n
ts
p
re
se
n
te
d
w
it
h
su
d
d
en

-
o
n
se
t
h
ea

d
ac

h
e
o
r
se
iz
u
re
.

R
u
d
d
et

al
2
4
/2
0
1
6

Li
te
ra
tu
re

re
vi
ew

Lo
w

LA
P
SS

7
3
Y9

8
N
o
t
as
se
ss
ed

o
r
re
p
o
rt
ed

1
.
N
o
re
fe
re
n
ce

to
te
rm

‘‘
u
n
iq
u
e’
’2
.
4
/1
1
(L
O
C
,

fa
in
ti
n
g,

u
n
re
sp
o
n
si
ve

n
es
s
o
r
d
is
o
ri
en

ta
ti
o
n
,

se
iz
u
re
s)
3
.
St
u
d
ie
s’
co

h
o
rt
s
va

ri
ed

b
et
w
ee

n
5
0
an

d
1
2
2
5
.
B
o
th

C
P
SS

an
d
FA

ST
re
p
o
rt
th
e
h
ig
h
es
t

se
n
si
ti
vi
ty
;
LA

P
SS

re
p
o
rt
s
h
ig
h
er

sp
ec

if
ic
it
y
b
u
t

lo
w
er

d
et
ec

ti
o
n
ra
te
s.

M
A
SS

6
4
Y9

0

M
ed

PA
C
S

4
7

O
P
SS

9
0

R
O
SI
ER

6
2
Y9

4

C
P
SS

4
0
Y8

8

FA
ST

6
2
Y8

9

A
b
b
re
vi
at
io
n
s:
C
N
SR

,
C
h
in
a
N
at
io
n
al

St
ro
ke

R
eg
is
tr
y;

C
P
SS
,
C
in
ci
n
n
at
i
P
re
h
o
sp
it
al

St
ro
ke

Sc
al
e;

ES
I,
Em

er
ge
n
cy

Se
ve
ri
ty

In
d
ex
;
FA

ST
,
Fa
ce

A
rm

Sp
ee
ch

Te
st
;
G
C
N
K
SS
,
G
re
at
er

C
in
ci
n
n
at
i/
N
o
rt
h
er
n

K
en

tu
ck

y
St
ro
ke

St
u
d
y;

LA
P
SS
,
Lo

s
A
n
ge

le
s
P
re
h
o
sp
it
al

St
ro
ke

Sc
re
en

;
LO

C
,
lo
ss

o
f
co

n
sc
io
u
sn
es
s;
M
A
SS

,
M
el
b
o
u
rn
e
A
m
b
u
la
n
ce

St
ro
ke

Sc
re
en

;
M
ed

PA
C
S,

M
ed

ic
P
re
h
o
sp
it
al

A
ss
es
sm

en
t
fo
r
C
o
d
e

St
ro
ke
;
N
IH

SS
,
N
at
io
n
al

In
st
it
u
te
s
o
f
H
ea
lt
h
St
ro
ke

Sc
al
e;

n
/v
,
n
au

se
a
o
r
vo

m
it
in
g;

O
P
SS
,
O
n
ta
ri
o
P
re
h
o
sp
it
al

St
ro
ke

Sc
re
en

in
g
To

o
l;
R
O
SI
ER

,
R
ec
o
gn

it
io
n
o
f
St
ro
ke

in
th
e
Em

er
ge

n
cy

R
o
o
m
;
SO

B
,

sh
o
rt
n
es
s
o
f
b
re
at
h
.

Volume 50 & Number 6 & December 2018 339

L
ITER

A
TU

R
E
R
EV

IEW

Copyright © 2018 American Association of Neuroscience Nurses. Unauthorized reproduction of this article is prohibited.



and competence facilitated the identification of stroke
when obtaining and responding to the patients’ emergency
call for help (n = 29). Patients with uSS were less likely to
be diagnosed with a stroke.9 Stroke symptoms were also
recognized as being often missed by emergency
personnel because of diversity, drugs, alcohol, audiovi-
sual symptoms, and a lack of educational feedback
from hospital professionals.10 Combined, these studies
recognize that a percentage of women and men are
initially misdiagnosed when presenting with altered
mental status or a decreased level of consciousness as
top contributors.3,7Y10,20

Stroke Assessment Tools: Sensitivity and
Specificity to Common Stroke Symptoms
and uSS
Current stroke assessment tools recognize only 1 to 4
of the 11 uSSw (Table 1), and no study directly assessed
the sensitivity and specificity of uSS. Furthermore, all
of the studies included women and men. Therefore, the
sensitivity and specificity of common stroke symptoms
and uSS were included in this review. The prehospital
CPSS stroke tool had a stroke recognition sensitivity
rate of 75% (n = 186).26 Similarly, using the LAPSS,
stroke recognition rates were 88.2% (n = 1130) after
correction of 215 false negatives.23 In comparison, the
CPSS had a sensitivity of 80% versus LAPSS’s sen-
sitivity of 74%. Both tools had a specificity of 48%.22

Similarly, another study concluded that the CPSS had a
sensitivity of 80% and the LAPSS had a sensitivity of
74%. Both had a specificity of 48% to 68% and encom-
passed comparable screening features, with each having
partial specificity.27 In contrast, a different study found
that the CPSS had 83% sensitivity and 68% specific-
ity. The LAPSS missed 29% to 56% of the stroke
cases and had a 92% to 98% specificity (n = 689).28

In a review article, studies that included FAST,
Recognition of Stroke in the Emergency Room, LAPSS,
Melbourne Ambulance Stroke Screen, Ontario
Prehospital Stroke Screening Tool, Medic Prehospital
Assessment for Code Stroke, and CPSS varied in
quality.24 The CPSS and FAST study had the highest
level of sensitivity, and the LAPSS study had the highest
specificity rates but lower detection rates.24 A previous
review of the 7 stroke tools included studies with
variable sample sizes ranging from 100 to 11 296 part-
icipants. Sex, race, age, and ethnicity of the participants
also varied across the studies. It was concluded that each
stroke tool varied in accuracy with an average of 30%
acute stroke identifications missed before hospital ad-
mission.21 None of the previously mentioned studies as-
sessed or reported on the sensitivity and specificity of uSS.

Using the ESI, 92.1% of women were triaged at ESI
level 1 or 2, in contrast to 93.6% of men (n = 537).
Unique stroke symptoms had higher odds of being
triaged to a nonYcritical care bed and 3.04 times higher
odds of being triaged as ESI 3 versus ESI 1 or 2.11 The
modified Rankin Scale (MRS) score increased in
women (67.8%) when compared with men (P =
.021) (N = 6635).12 Studies using the NIHSS found
that greater odds for missed stroke diagnosis were
associatedwith nausea/vomiting and dizziness and 37%
of posterior strokes were initially misdiagnosed com-
pared with 16% of anterior strokes (P G .001).4 Using
the stroke risk questionnaire, sudden-onset headache
was indicated in 20.16% of the older age group and
almost half of the younger age group (n = 396).13

Overall, stroke assessment tool studies varied in quality,
sensitivity, and specificity. The tools identified 1 to 4 of
the 11 uSSw, with only 4 of the studies reporting on
some of the uSS, and the tools had a nonidentification
error rate of 30% for strokes.21Y24,26Y28 Nausea/vomiting,
dizziness, and posterior strokes were the top contributors
for misdiagnosis, with women having higher odds for an
ESI (3 or 2 vs 1) and an increased MRS score in com-
parison with men.4,12,13

Stroke Registries: Sensitivity and Specificity
to Common Stroke Symptoms and uSS
Current stroke registries recognize only 1 to 4 of the 11
uSSw (Table 1), no study directly assessed the sensitivity
and specificity of uSS, and all studies included women

FIGURE 1 Flowchart for Search and
Selection Strategy

FIGURE 1
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and men. Therefore, the sensitivity and specificity of
common stroke symptoms and uSS were included in
this review. Using the National Neurology Registry,
higher nausea incidence was found in female patients
with stroke in comparison with male patients (17.2% vs
15%, respectively; P = .048) (N = 4762).14 The Ontario
Stroke Registry has sensitivity to headaches. Headaches
were more frequent in women (n = 2912) than men (n =
2979) (P = .001) (N = 5991), and women were less
likely than men to have carotid imaging/endarterec-
tomy or have received lipid-lowering therapy.15 With
the China National Stroke Registry, 55.36% of stroke
cases (n = 3467) were identified as being associated with
delayed arrival (924 hours) to the hospital; contributing
factors included female sex (P = .0029), cognitive
dysfunction (P = .0052), and headache or vertigo (P G
.0001).16 The Healthcare Cost and Utilization Project
State Inpatient Databases and State ED Databases have
sensitivity to headache and dizziness; across 9 US states
(N = 23 809), missed stroke cases (n = 1435) were linked
to headache or dizziness.17 The odds of misdiagnosis
were lower among men and higher among African
Americans, Asian/Pacific Islanders, andHispanics. These
were also higher in nonteaching hospitals and low-
volume hospitals.17 Combined, the data from registry
studies indicate that 1 to 4 of the 11 uSSw are tracked;
women present to the emergency department more often
with nausea, cognitive dysfunction, headache, and
dizziness than men.14Y17

Discussion
Because of the paucity of research on uSS, a compar-
ison of study results on uSSw is limited. However,
several gaps in the literature have been identified. First,
studies varied in terminology, included both women
and men, and were inconsistent when addressing
uSS. Most studies referred to sex differences in stroke
presentations.3,4,11

Second, women delayed seeking care for stroke more
often than men.5,9,16,18 The delay in seeking treatment
for stroke was greater in minority groups.6 In addition,
higher percentages of women were initially misdiag-
nosed in comparison with men.3,4,7Y10,12Y17,20 In 3
studies, decreased levels of consciousness were the top
contributors for misdiagnoses.3,12,20 When using the
NIHSS, nausea/vomiting, dizziness, and posterior strokes
were the top contributors for misdiagnosis.4 Interestingly,
data from the registry studies also recognized that women
present more often with nausea, cognitive dysfunction,
headache, and dizziness than men, and these symptoms
are also top contributors to misdiagnosis.14Y17 In ad-
dition, some studies have found that misdiagnosis leads
to longer hospital stays and that women had higher odds
for less severe ESI and an increased MRS score than

men.3,12,13 However, these studies varied in the per-
centage of misdiagnoses (ranging from 14% to 64%),
and most studies did not separate women versus men’s
rate of misdiagnosis3,12,13

Finally, current stroke assessment tools and registries
are not sensitive and specific to women and uSS. The
data from these studies failed to specifically examine
uSSw when evidence indicates that women present
with uSS, nausea/vomiting, and cognitive dysfunction
more often than men do.5,14Y17,21Y24,26Y28 Stroke assess-
ment tools varied with 17 different tools and registries
used in the 15 included studies. Seven prehospital
stroke tool studies found variations in quality, sensitiv-
ity, and specificity, thus resulting in a potential stroke
identification error rate of up to 30%, which results in
delayed stroke treatment.21Y24,26Y28 If the terminology,
tools, and registries measuring uSS are standardized
and specific to women, it will become easier to compare
and generalize conclusions.

Conclusions
Evidence suggests that uSS, female sex, and race are
associated with delayed stroke recognition, treatment,
misdiagnosis, and poor patient outcomes.14Y17 Varia-
tions in terminology for describing uSS and uSSw exist
within the literature. Studies that specifically addressed
uSS and uSSw are limited and few.5,6 In addition, the
results of this review indicate that current stroke assess-
ment tools and registries are a disservice to women
because they only recognize 1 to 4 of the 11 uSSw.
Current stroke assessment tools are designed specifically
to recognize common stroke symptoms; they are not
sensitive to guiding the recognition of uSS and
uSSw.4,12,13,21Y24,26Y28 Accurately identifying uSSw
may reduce presentation and treatment time, minimiz-
ing misdiagnoses and poor patient outcomes.

Nursing Implications
Nurses play a key role in facilitating early identification
of stroke. A 2-pronged educational strategy for empha-
sizing uSSw within the general and healthcare profes-
sional populations should be considered. Women
should be educated that they potentially could experi-
ence uSS. Likewise, healthcare professionals should be
able to recognize the symptoms that are the top con-
tributors for misdiagnosis and that women present with
uSS more often than men do. Researchers and edu-
cators should consider having a standardized terminol-
ogy, assessment tools, and registries that are sensitive
and specific to uSSw.
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