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Background-—Guidelines for stroke prevention recommend development of sex-specific stroke risk scores. Incorporating sex in
Clinical Prediction Models (CPMs) may support sex-specific clinical decision making. To better understand their potential to guide
sex-specific care, we conducted a field synopsis of the role of sex in stroke-related CPMs.

Methods and Results-—We identified stroke-related CPMs in the Tufts Predictive Analytics and Comparative Effectiveness CPM
Database, a systematic summary of cardiovascular CPMs published from January 1990 to May 2012. We report the proportion of
models including the effect of sex on stroke incidence or prognosis, summarize the directionality of the predictive effects of sex,
and explore factors influencing the inclusion of sex. Of 92 stroke-related CPMs, 30 (33%) contained a coefficient for sex or
presented sex-stratified models. Only 12/58 (21%) CPMs predicting outcomes in patients included sex, compared to 18/30 (60%)
models predicting first stroke (P<0.0001). Sex was most commonly included in models predicting stroke among a general
population (69%). Female sex was consistently associated with reduced mortality after ischemic stroke (n=4) and higher risk of
stroke from arrhythmias or coronary revascularization (n=5). Models predicting first stroke versus outcomes among patients with
stroke (odds ratio=5.75, 95% CI 2.18–15.14, P<0.001) and those developed from larger versus smaller sample sizes (odds
ratio=4.58, 95% CI 1.73–12.13, P=0.002) were significantly more likely to include sex.

Conclusions-—Sex is included in a minority of published CPMs, but more frequently in models predicting incidence of first stroke.
The importance of sex-specific care may be especially well established for primary prevention. ( J Am Heart Assoc. 2016;5:
e002809 doi: 10.1161/JAHA.115.002809)

Key Words: prevention • prognosis • risk factor • risk model • sex • stroke

T here is growing recognition of the importance of sex
differences in stroke. There are sex-based differences

in anatomy,1–3 vascular biology,4,5 neuroprotective factors,6,7

functional neuroanatomy,8 vascular risk factors and comor-
bidities,9–12 and lifestyle factors and social roles13,14 that

may be important in stroke incidence and prognosis. The
literature has shown sex differences in the risk of incident
stroke,13,15,16 likelihood of favorable outcomes after a
stroke,13 and responses to thrombolysis treatment.17–19

The importance of sex-specific risk in clinical management of
stroke was underscored in the first American Heart Asso-
ciation/American Stroke Association guideline dedicated to
stroke prevention in women.20 In addition to drawing
attention to the lack of strong, level A evidence available
to support sex-specific recommendations, the guidelines
recommended development of female-specific stroke risk
scores that consider risk factors that are sex-specific, or
stronger or more prevalent in women.

Clinical prediction models (CPMs) are multivariable
statistical algorithms that produce patient-specific estimates
of clinically important outcome risks based on individual
patient characteristics. The number of CPMs for cardiovas-
cular disease (CVD) reported in the literature has steadily
increased over the last 2 decades,21 reflecting their promise
as tools to improve decision making, individualize care, and
support patient-centered outcomes research. One so far
unexplored implication of the dissemination of risk models
into clinical practice is their potential to support appropriate
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sex-specific care decisions in sexually dimorphic conditions
such as stroke.22 While several commonly used CPMs for
cardiovascular risk present sex-stratified models or include
sex in risk scores,23–25 the frequency and directionality of
sex in the stroke-related risk model literature have not been
described.

We therefore conducted a field synopsis of the role of sex
in stroke-related prediction models using a registry of CPMs
that predict clinical outcomes for patients at risk for and with
established CVD. We aimed to describe the frequency with
which sex is included in stroke CPMs, determinants of
inclusion of sex, and the directionality of the predictive effects
of sex.

Methods

The Tufts CPM Registry
The Tufts Predictive Analytics and Comparative Effectiveness
(PACE) CPM Registry is based on a systematic review of
PubMed for English-language articles containing CPMs for
CVD published from January 1990 to May 2012. Detailed
descriptions of article inclusion and exclusion criteria and
construction of the registry are described elsewhere.21 CVD
included coronary heart disease, heart failure, arrhythmias,
stroke, venous thromboembolism, and peripheral vascular
disease. Articles were included if (1) the primary stated aim
was to develop a CPM, (2) they contained a model predicting
binary clinical end points (either CVD incidence or prognosis),
(3) the model contained at least 2 predictor variables, and (4)
the model allowed calculation of outcome risk for an
individual patient.

Selection of Stroke Models
The Tufts CPM Database includes 796 total CPMs extracted
from 505 articles related to the topic of CVD. From each
article, if multiple CPMs were presented for a unique index
condition–outcome pair, a single model was selected as a
“primary model.” Primary models were (1) those designated
as primary by the authors of the published article, (2) where
no model was so specified, the most clinically oriented model
(eg, versus extension models with radiographic information),
or (3) by consensus among extractors if none of the above
applied. Stroke-related models were those with a stroke-
related condition as either the index condition or the
predicted outcome, or both. Stroke-related conditions
included ischemic stroke, hemorrhagic stroke, cerebrovascu-
lar accident when stroke subtypes were not specified or were
mixed, transient ischemic attacks, and cerebral venous
thrombosis. CPMs predicting the development of CVD in
general (nonspecific to stroke) were excluded.

Study- and Model-Level Descriptive
Characteristics
The index condition and predicted outcomes were classified
for each model. Index condition categories included popula-
tion sample (populations at risk for incident CVD), ischemic
stroke, hemorrhagic stroke, cerebrovascular accident, tran-
sient ischemic attacks, cerebral venous thrombosis, arrhyth-
mic conditions, carotid disease, coronary artery disease, and
patients undergoing revascularization procedures (ie, coro-
nary artery bypass graft, or percutaneous coronary interven-
tion). Outcomes were categorized as stroke (including
transient ischemic attacks), morbidity, mortality, or a com-
posite of morbidity and mortality. Models were classified as
either predicting first stroke (among individuals without a
prior stroke) or predicting outcomes among patients with
stroke or a history of stroke.

From each article, we extracted author names and
affiliations, publication year, study design, cohort sample
size, cohort/trial enrollment period, the number of women in
the cohort, and the cohort age distribution (mean or median).
Given observed relationships between the sex composition of
research groups and conduct of clinical research,26–28 articles
were classified as to whether any of the first, last, or
corresponding authors were women by searching author
academic or professional websites (ie, LinkedIn, Research-
Gate) for sex-identifying photos or pronouns.

For each model, the model sample size, number of
outcome events, covariates, parameter estimates, intercept
or baseline hazard, and the model’s discriminative ability were
collected. Data were extracted in duplicate in electronic forms
to ensure consistency; discrepancies were resolved by
consensus involving a third investigator.

Classification of Sex in Stroke-Related CPMs
Each CPM was classified according to how sex was included
in the model: (1) as a covariate, (2) as a stratification variable
where male- and female-specific models were presented
separately (with intercepts, covariates, and parameter esti-
mates allowed to vary by sex), (3) whether the model was built
from a sex-restricted cohort of only men or only women, or (4)
none of the above (sex not included).

For models where sex was not included, the articles were
reviewed with respect to whether sex was reported to be
considered as a candidate for inclusion based on statistical or
clinical criteria. Statistical criteria were considered to be
either (1) exploration of the univariable relation between sex
and the outcome, and/or (2) consideration of sex as a
candidate in the final multivariable model. A description of the
distribution (eg, proportion) of males or females in the cohort
was not considered to be evidence of statistical
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consideration. Clinical rationale consisted of a statement
describing a lack of clinical or biological plausibility of a
relationship between sex and outcome risk, typically refer-
encing either expert opinion or citing published literature. Sex-
specific information was extracted by the following coauthors:
J.K.P., L.Y.H.L., G.R., J.S.L.

Statistical Analysis
Counts and proportions were used to describe how sex was
included in stroke-related prediction models, for the total
sample of models, and stratified by stroke as an outcome
versus index condition. A pair of sex-stratified models (1 male
and 1 female) was counted as 1 model in the denominator.
For all subsequent analyses, models developed from sex-
restricted cohorts were excluded as sex effects would be
impossible to evaluate or include. Among all models with
coefficients for sex, the directionality (harmful versus protec-
tive) of the predictive effect of female sex was summarized by
index condition–outcome pair.

In order to identify study- and model-related factors
associated with the inclusion of sex in prediction models for
stroke (sex covariate or sex-stratified versus sex not
included), odds ratios, 95% CI, and P values were calculated
using logistic regression. Regression analyses used the SAS
statistical package, version 9.3 (SAS Institute, Cary, NC).

This study was not human subjects research, as it involved
only the secondary analysis of de-identified, aggregated data
from published literature. Approval from the institutional
review committee was therefore not needed, and informed
consent not applicable, as there is no way to identify
individual patients, nor was individual patient data used for
this study.

Results
Among the 796 Tufts PACE CPM Registry models extracted
from 505 articles, 591 were identified as primary models for
cardiovascular disease and 92 (16%) of these included
cerebrovascular disease as an index condition or outcome
(all models listed in Table S1). Roughly one third (33%) of the
stroke-related models included sex as either a covariate or
presented separate models stratified by sex (Figure 1A). A
minority (4%) of the models were developed from a sex-
restricted cohort. Two models (2%) included an interaction
term between sex and another covariate. Among models
developed from cohorts including both men and women, sex
was significantly more likely to be included as a covariate or
stratification variable in models where first stroke was the
predicted outcome (60%, 18/30), versus models predicting
outcomes among patients with stroke or history of stroke
(21%, 12/58) (P<0.0001) (Figure 1B and 1C). Among the 58

 All strokeA

B C

-related predic�on models (n=92) 

 No prior stroke – Stroke  (n=34) Stroke as index condi�on – Any outcome (n=58)

35%

35%

18%

12%

Not included (n=12)
Covariate (n=12)
Stra�fied (n=6)
Restricted (n=4)

81%

19%

Not Included (n=46)
Covariate (n=12)

64%
25%

7%

4%

Not included (n=58)
Covariate (n=24)
Stra�fied (n=6)
Restricted (n=4)

Figure 1. The inclusion of sex in stroke-related clinical prediction models (n=92). The frequency with
which sex is included as either a covariate, model stratification variable, or as a cohort inclusion criterion
(“restriction”) is presented for stroke-related prediction models overall (A), in models predicting risk of first
stroke (B), and in models predicting outcomes among patients who have experienced stroke (C).
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stroke models that did not include sex as a covariate or
stratification variable, approximately two thirds (64%)
reported that sex had been considered as a candidate for
inclusion based on clinical or statistical criteria. None of the
stroke models included a covariate for sex-specific risk
factors, such as pregnancy or oral contraceptive use, nor did
they include risk factors more common in women, such as
migraine. Agreement between raters (J.K.P., L.Y.H.L., G.R.,
J.S.L.) classifying information on sex was high (average
Cohen’s kappa by rater pair=92.5%).

Sex in Stroke Models by Index
Condition–Outcome Pair
The most frequently occurring stroke model predicted
incident stroke among a general population sample (n=17
models) (Table 1). Among the 13 population sample-stroke
models built from cohorts not restricted to either men or
women, the majority (69%) were either stratified by sex
(6/13) or included sex as a covariate (3/13). In contrast,
among models developed from cohorts of patients with
ischemic stroke or a history of ischemic stroke, sex was
included as a covariate in only 15% (2/13) of models

predicting a composite of morbidity and mortality, and 40%
(4/10) of models predicting mortality alone. Sex was not
included in any of the 9 models predicting mortality among
patients with hemorrhagic stroke, though 6 reported consid-
ering sex for inclusion. Sex was included in only 6% (1/16) of
models predicting any outcome among patients with hemor-
rhagic stroke, as compared to 24% (6/25) of such models
among ischemic stroke patients. Study- and model-level
characteristics of the 30 stroke-related CPMs that included
sex are presented in Table 2.25,29–54

Directionality of the Predictive Effect of Female
Sex on Stroke Risk and Prognosis
Although inconsistently included, the predictive effect of
female sex on risk when included was in a consistent direction
in 6 of 7 index condition–outcome pairs with at least 2 models
(Figure 2). Being a woman was protective for the development
of incident stroke in a population sample (n=2) and for
mortality after ischemic stroke (n=4). In contrast, female sex
was associated with increased risk of stroke in patients with
arrhythmia (n=3) and those undergoing revascularization
procedures (n=2).

Table 1. Inclusion of Sex in Stroke Prediction Models, by Index Condition–Outcome Pair (n=84)*

Index Condition—Outcome Pair (n=Total Number of Models)

Proportion (%) of Models

With Sex
Incorporated

Without Sex

Sex Considered
For Inclusion

Consideration
Not Reported

Ischemic stroke—M&M (n=13) 15 38 46

Population sample—stroke (n=13)† 69 23 8

Ischemic stroke—mortality (n=10) 40 30 30

Hemorrhagic stroke—mortality (n=9) 0 67 33

Revascularization—stroke (n=6) 33 67 17

Hemorrhagic stroke—M&M (n=4) 25 50 25

TIA—morbidity (n=4) 25 75 0

Arrhythmia—stroke (n=4) 75 25 0

CVA—mortality (n=3) 0 100 0

Hemorrhagic stroke—morbidity (n=3) 0 67 33

CVA—morbidity (n=3) 0 67 33

CVT—M&M (n=3) 67 0 33

TIA—M&M (n=3) 67 33 0

Ischemic stroke—morbidity (n=2) 0 0 100

CAD—stroke (n=2) 100 0 0

Carotid disease—M&M (n=2) 50 0 50

CAD indicates coronary artery disease; CVA, cerebrovascular accident; CVT, cerebral venous thrombosis; M&M, morbidity and mortality; TIA, transient ischemic attack.
*Sex-restricted models excluded.
†Includes 6 sex-stratified models and 3 models with sex as a covariate. For all other index condition–outcome pairs, sex was included as a covariate.
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Determinants of Including Sex in Stroke CPMs
Models developed from larger cohort sample sizes (>1000
people: odds ratio=4.58, 95% CI 1.73–12.13, P=0.002) and
those models predicting first stroke as an outcome (versus
predicting outcomes among patients with stroke or history
of stroke) (odds ratio=5.75, 95% CI 2.18–15.14, P<0.001)
were more likely to include sex as either a covariate or
stratification variable (Table 3). Having a woman as first,
last, or corresponding author was associated with lower
odds of including sex, although these studies were
significantly less likely to be based on large cohorts (mean
sample size of 9094 versus 54 733, P=0.03). A higher
proportion of events in a cohort was inversely associated
with including sex (P=0.03), though models with lower
proportions of events (<10%) were 17 times more likely to
be those predicting first stroke as an outcome versus
outcomes among patients with stroke.

Discussion
Despite appreciation of differences between men and women
in stroke risk and outcomes, we found that sex was included
in only about 1 of 3 stroke-related CPMs. While sex was a

covariate in the majority of models predicting first stroke in
general, and even more often in models predicting stroke in
general population samples, models of outcomes among
patients with stroke or a history of stroke usually did not
include sex as a risk factor. The predictive effect of female sex
—when included in stroke-related CPMs—was notably con-
sistent between models developed on the same index
condition–outcome pair, although being female was associ-
ated with higher risk for some outcomes and lower risk for
others.

The importance of sex-specific risk assessment in primary
stroke prevention is emphasized in both the 2014 American
Heart Association/American Stroke Association primary pre-
vention guidelines,55 and those specific to women.20 The
relevance of sex-specific risk in primary prevention is
supported by our observation that sex was included in 69%
of the population sample–stroke models. The stroke
prevention guidelines for women called for development of
woman-specific stroke risk scores that may improve upon
currently available tools. In fact, the performance of some of
these commonly used models—in terms of measures of
calibration and discrimination—has been shown to vary by
sex.31,56,57 The prevention guidelines also underscored the
need to consider risk factors unique to women, especially
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* Sex restricted models excluded. TIA: transient ischemic attack, M&M: morbidity and mortality, CVT: cerebral venous thrombosis, CAD: coronary artery
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Figure 2. The directionality of the predictive effect of female sex in stroke prediction models, by index
condition–outcome pair.* Among models that included a covariate for sex, the directionality (harmful vs
protective) of the predictive effect of being a female on outcome risk is summarized by unique index
condition–outcome pairs. For example, among 13 models predicting risk of stroke in a population sample, 2
models included sex as a covariate. In both of these models, the predictive effect of being a woman was
protective, or associated with reduced risk of a first stroke.
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those that affect younger women of reproductive age. Our
review did not identify any prediction models specific to
younger women (or pregnant women), reinforcing this critical
gap in the literature highlighted by the guidelines. Further-
more, no models included sex-specific risk factors (ie, oral
contraceptive use) or risk factors more common in women (ie,
migraine). As the median age of patients in model develop-
ment cohorts was 67 years, the impact of these risk factors is
likely to be less influential. Additionally, because age was
included in the majority of stroke models, this covariate may
act as a proxy for menopausal status or other reproductive
factors that vary by age.

Although this summary is not intended to be inclusive of all
studies examining the role of sex and gender in stroke, it is
striking that sex was incorporated in fewer than 20% of

models predicting outcomes among patients with an existing
stroke-related condition. The relative scarcity of sex in these
models is congruent with current secondary prevention
guidelines, which are largely the same for men and women.58

Sex was more likely to be included in outcome models in
patients with ischemic stroke than in models of hemorrhagic
stroke patients, which may result from the greater stroke
severity observed in hemorrhagic stroke patients. However,
this result should be interpreted cautiously, given many other
differences across these model groups, such as cohort
sample size. The paucity of sex in models predicting outcomes
and prognosis among patients with acute stroke is likely to be
the result of weaker predictive effects of sex in these
circumstances. For example, prognosis among acute stroke
patients is largely determined by age and stroke severity,
captured in scales such as GCS and National Institutes of
Health Stroke Scale, and sex is likely to play a much less
influential role. Similarly, the relative infrequency of sex’s
inclusion in models of outcome events after stroke (including
stroke recurrence) may also be understood in light of the
potential for index event bias, which can generate paradoxical
findings when the index and recurrent events have common
risk factors, and studies select patients who have experienced
the index event (ie, incident stroke).59–61 The selection of
patients with a first stroke influences the association between
(both measured and unmeasured) stroke risk factors and sex
in patients who are included in the study in ways that could
obscure the predictive effects of sex on the incidence of
subsequent strokes or other outcomes. It is also possible that
sex is considered more often in primary versus secondary
prevention model development because well-known primary
prevention heart disease models are sex stratified or include
sex as a covariate. However, we do not think this is likely,
because we found that the majority of models reported
considering sex as a candidate (and we suspect an even
greater number tested the predictive effect of sex but did not
report this step) and this did not vary between primary and
secondary prevention models. Finally, it is noteworthy that
none of the models included sex-related factors that have
been associated with poorer outcomes following stroke, such
as marital status and social isolation.62,63

While our descriptive analysis of the directionality of the
predictive effect of female sex should be cautiously inter-
preted given the relatively small number of models for each
index condition–outcome pairing, several of these findings
align with prior literature. In both models predicting stroke in
a general population that included a coefficient for sex, being
a woman was associated with reduced risk, consistent with
prior studies.13,64 Similarly, all 3 models for stroke incidence
among patients with arrhythmias indicated that women were
at higher risk, concordant with the literature.65–67 Conversely,
our finding that all 4 models estimate lower risk of death after

Table 3. Univariable Cohort and Study-Level Characteristics
and Odds of Including Sex as a Covariate or Stratification
Variable*

Odds Ratio (95% CI) P Value

Sample size

Cohort >1000 people (median), n=86

>1000=43 models 4.58 (1.73–12.13) 0.002

Number of events ≥114 (median), n=82

≥114 events=42 models 1.47 (0.57–3.74) 0.43

Proportion of events (events/cohort sample size), n=80

≥10%=45 models 0.34 (0.13–0.89) 0.03

Percent women in the cohort

>50% females, n=75

>50%=24 models 0.84 (0.30–2.34) 0.74

Age

Mean/median age (continuous), n=71 0.95 (0.90–1.01) 0.08

Mean/median age >67 (median), n=71

Age >67 years, n=36 0.24 (0.08–0.71) 0.01

Time

Cohort year, n=70 0.95 (0.91–1.01) 0.06

Publication year, n=83 0.97 (0.90–1.04) 0.37

Other

First stroke as outcome vs prediction of outcomes in stroke patients,
n=87

Models predicting first stroke: n=30 5.75 (2.18–15.14) 0.0004

AUC (Lower [0.6–0.8] vs higher [>0.8]), n=47

Lower, n=27 3.71 (0.98–14.05) 0.053

Is 1st/last/corresponding author a female?, n=80

Yes=25 models 0.32 (0.11–0.99) 0.047

AUC indicates area under the curve.
*Models from sex-restricted cohorts excluded.

DOI: 10.1161/JAHA.115.002809 Journal of the American Heart Association 13

Field Synopsis of the Role of Sex in Stroke CPMs Paulus et al
O
R
IG

IN
A
L
R
E
S
E
A
R
C
H



ischemic stroke for women than otherwise similar men was
surprising given the inconsistency of the literature, which has
frequently reported worse prognoses in women (particularly in
populations untreated with thrombolysis).17,68–70 Finally, it is
notable that about half of the models predicting stroke in a
population sample were sex stratified (thereby allowing the
effects of risk factors to vary among men and women), in
keeping with evidence that sex modifies the effect of some
risk factors on stroke risk.20,71

Our field synopsis of the role of sex in stroke-related CPMs
has several limitations. With a sample of 92 stroke-related
CPMs, our attempts to identify cohort and study-related
factors associated with the inclusion of sex are likely to be
statistically underpowered, and should be considered hypoth-
esis generating in nature. Similarly, efforts to summarize the
directionality of the predictive effect of sex on risk of incident
stroke and outcomes after stroke were based on 3 or fewer
models for a given index condition–outcome pair. Formal
quantitative synthesis of coefficients for sex was therefore not
feasible. Moreover, as this was a review of CPMs, and not of
all studies examining the role of sex and gender in stroke
(such as those endeavoring to estimate causal relationships,
while adjusting for possible confounders), causal effects of
sex on stroke outcomes may be obscured in the present
studies by various biases or model-building procedures.
Finally, it is likely that the number of models has continued
to proliferate in the published literature since the creation of
the Tufts CPM Registry in 2012.

While the call for sex-specific risk assessment in stroke
appears well motivated by the literature, such calls should be
viewed as part of a larger initiative to make recommendations
more “patient-specific,” as there are numerous factors
(including sex) that can influence a patient’s prognosis and
potential for treatment benefit and harm.72–74 CPMs have the
potential to enable appropriate tailoring of prevention and
treatment strategies for stroke in men and women, and to
improve estimation of sex-based treatment disparities, which
have been documented among stroke patients.13,75 Sex
differences in outcome risk—estimable from CPMs—repre-
sent an appropriate determinant of clinical decision making, in
addition to differences in treatment indications/contraindica-
tions and patient preferences. Thus, studies that endeavor to
quantify disparities in care for sexually dimorphic conditions,
such as stroke, should account for sex differences in outcome
risk, in addition to baseline patient factors and preferences.22

For example, given the incorporation of women’s higher
stroke risk in the CHA2DS2-VASc score

48 and the lack of sex-
specific harm in the HAS-BLED score,76 we would expect to
see higher rates of anticoagulation therapy in women than
otherwise similar men with atrial fibrillation. However, lower
rates of prophylactic anticoagulation therapy have been
observed in women, suggesting inappropriate “reverse

targeting.”13,77 Whether use of CPMs can help reduce sex
disparities by providing accurate sex-specific prognostic
information at the point of care is an important question
deserving more research.

In summary, our field synopsis shows that sex is most
consistently included in CPMs predicting first stroke, sug-
gesting that the importance of sex-specific care may be
especially well established for primary prevention. We also
noted that incorporation of sex in CPMs was more likely with
larger sample sizes, which suggests that model development
from cohorts of adequate sample size may uncover additional
and more consistent predictive effects of sex, including stroke
prognosis. We did not identify any CPMs specific to stroke
risk in younger women, which is consistent with recent
guidelines that highlighted a critical need to better understand
risk in younger women and women of reproductive age.
Efforts to establish the effects of sex on stroke incidence and
prognosis, and differential effects of other risk factors in men
and women, are important for individualizing stroke preven-
tion and treatment. Implementation of sex-specific CPM as
decision support in clinical care as a means of reducing sex
disparities merits further research.
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SUPPLEMENTAL MATERIAL 



 

Table S1: List of stroke-related clinical prediction models identified in the Tufts CPM Database from 1990-2012 

PMID 
Index Condition - 

Primary 
Index Condition - 

Secondary 
Outcome - Primary Outcome - Secondary Sex in the model 

108092701 Stroke Hemorrhage Morbidity NOS No - Considered 

111479872 Stroke TIA Morbidity Stroke No - Considered 

112833883 Stroke Hemorrhage Mortality NOS No - Considered 

114016074 Arrhythmia NOS Morbidity Stroke No - Considered 

114451045 Stroke Ischemic Morbidity and Mortality NOS No - Considered 

114703846 Stroke Ischemic Mortality NOS No - Considered 

118093507 Population Sample NOS Morbidity Stroke Stratified 

119350588 Stroke CVA Mortality NOS No - Considered 

119350588 Stroke CVA Mortality NOS No - Considered 

124738779 CAD Stable Morbidity Stroke Yes 

1252979310 Stroke Hemorrhage Morbidity and Mortality NOS No - Considered 

1269021111 CAD Revascularization Morbidity Stroke No - Considered 

1288182512 Stroke Ischemic Mortality NOS No - Not considered 

1290207813 CAD Revascularization Morbidity Stroke No - Not considered 

1290208014 CAD Revascularization Morbidity Stroke Yes 

1294167715 Arrhythmia NOS Morbidity Stroke Yes 

1294167715 Arrhythmia NOS Morbidity and Mortality Stroke and Death No - Considered 

1452604016 Carotid Disease NOS Morbidity Stroke No - Considered 

1468477617 Stroke Ischemic Morbidity and Mortality NOS No - Considered 

1468477617 Stroke Ischemic Mortality NOS No - Considered 

1599323018 Stroke TIA Morbidity Stroke No - Considered 

1608519919 Population Sample NOS Morbidity Stroke Restricted 

1608519919 Population Sample NOS Morbidity Stroke Restricted 

1621025320 CAD Stable Morbidity Stroke Yes 

1635473621 Stroke Hemorrhage Mortality NOS No - Not considered 



1648236722 Stroke CVA Morbidity Stroke No - Considered 

1695503423 Stroke Hemorrhage Mortality NOS No - Considered 

1706830524 Stroke Ischemic Morbidity and Mortality NOS Yes 

1706830524 Stroke Ischemic Morbidity and Mortality NOS No - Considered 

1708846425 Population Sample NOS Morbidity Stroke Stratified 

1719233526 Population Sample DM Morbidity Stroke No - Considered 

1737982027 Stroke Hemorrhage Mortality NOS No - Not considered 

1756987728 Stroke Ischemic Morbidity and Mortality Cardiac and Death No - Considered 

1758651129 Population Sample NOS Morbidity Stroke Stratified 

1771824930 Stroke Hemorrhage Morbidity and Mortality NOS No - Considered 

1793488531 Stroke CVA Mortality NOS No - Considered 

1800464532 Stroke Ischemic Mortality NOS Yes 

1802836833 Stroke Hemorrhage Mortality NOS No - Considered 

1803524134 Population Sample NOS Morbidity Stroke Restricted 

1803602835 Population Sample NOS Morbidity Stroke Yes 

1840373836 Stroke Ischemic Morbidity and Mortality NOS No - Not considered 

1840373836 Stroke Ischemic Mortality NOS No - Not considered 

1859143237 Population Sample NOS Morbidity and Mortality Stroke and Death No - Considered 

1882363738 Stroke CVT Morbidity and Mortality NOS Yes 

1895568439 Stroke Ischemic Morbidity Hemorrhage No - Not considered 

1923813240 Stroke CVA Morbidity NOS No - Not considered 

1924397041 CAD Revascularization Morbidity Stroke Yes 

1935965242 Stroke Ischemic Morbidity and Mortality NOS No - Not considered 

1942092143 Stroke CVT Morbidity and Mortality NOS Yes 

1968702344 Stroke TIA/Minor Stroke Morbidity Hemorrhage No - Considered 

1976255045 Arrhythmia NOS Morbidity Stroke Yes 

1982855046 Stroke Hemorrhage Mortality NOS No - Considered 

1993873147 Stroke CVT Morbidity and Mortality NOS No - Not considered 

2000165548 Population Sample Hypertension Morbidity Stroke No - Considered 

2001860849 Stroke Ischemic Morbidity Stroke No - Not considered 



2015543950 Stroke Hemorrhage Mortality NOS No - Considered 

2022388951 Stroke Ischemic Morbidity and Mortality NOS No - Not considered 

2023373252 Stroke CVA Morbidity NOS No - Considered 

2043107953 Carotid Disease NOS Morbidity and Mortality Stroke and Death No - Not considered 

2053551554 Population Sample NOS Morbidity Stroke Stratified 

2067125155 Population Sample NOS Morbidity Stroke Yes 

2087643856 Stroke Ischemic Mortality NOS No - Not considered 

2103747157 Stroke Hemorrhage Morbidity NOS No - Considered 

2111413258 Stroke Ischemic Morbidity and Mortality NOS No - Not considered 

2130095159 Stroke Ischemic Mortality NOS Yes 

2130095159 Stroke Ischemic Mortality NOS Yes 

2148956360 Population Sample Hospital Morbidity Stroke No - Not considered 

2206465061 CAD ACS Morbidity Stroke Yes 

152753362 Stroke TIA Morbidity and Mortality NOS Yes 

152753362 Stroke TIA Morbidity Stroke Yes 

152753362 Stroke TIA Morbidity and Mortality Cardiac and Death Yes 

188548063 Stroke NOS Mortality NOS No - Considered 

198538564 Population Sample NOS Morbidity Stroke Yes 

200108865 Stroke TIA/Minor Stroke Morbidity and Mortality NOS No - Considered 

200330166 Population Sample NOS Morbidity Stroke Stratified 

761231967 Population Sample NOS Morbidity and Mortality Stroke and Death Restricted 

762516068 Stroke Hemorrhage Mortality NOS No - Considered 

821327469 Stroke Hemorrhage Morbidity and Mortality NOS No - Not considered 

826638170 Population Sample NOS Morbidity Stroke Stratified 

829004871 Stroke Hemorrhage Morbidity NOS No - Not considered 

829004871 Stroke Hemorrhage Morbidity and Mortality NOS Yes 

890172372 CAD Revascularization Morbidity Stroke No - Considered 

922769073 Stroke Hemorrhage Mortality NOS No - Not considered 

964597574 Stroke Ischemic Mortality NOS Yes 

966037975 Stroke Ischemic Mortality NOS No - Considered 



1035610476 Arrhythmia NOS Morbidity Stroke Yes 

1038269477 Stroke Ischemic Morbidity and Mortality Stroke and Death No - Considered 

1038269477 Stroke Ischemic Morbidity and Mortality Stroke and Death Yes 

1065448178 CAD Revascularization Morbidity Stroke No - Considered 

1065742179 Stroke Ischemic Morbidity and Mortality NOS No - Not considered 

1065742179 Stroke Ischemic Morbidity and Mortality NOS No - Not considered 

2105166980 Carotid Disease NOS Morbidity and Mortality Stroke and Death Yes 
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