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Background and Purpose—The standard for stroke risk stratification is the Framingham Stroke Risk Function (FSRF),
an equation requiring an examination for blood pressure assessment, venipuncture for glucose assessment, and ECG to
determine atrial fibrillation and heart disease. We assess a self-reported stroke risk function (SRSRF) to stratify stroke
risk in comparison to the FSRF.
Methods—Participants from the REGARDS study (Reasons for Geographic and Racial Differences in Stroke) were evaluated
at baseline and followed for incident stroke. The FSRF was calculated using directly assessed stroke risk factors. The
SRSRF was calculated from 13 self-reported questions to exclude those with prevalent stroke and assess stroke risk.
Proportional hazards analysis was used to assess incident stroke risk using the FSRF and SRSRF.
Results—Over an average 8.2-year follow-up, 939 of 23 983 participants had a stroke. The FSRF and SRSRF produced
highly correlated risk scores (rSpearman=0.852; 95% confidence interval, 0.849–0.856); however, the SRSRF had higher
discrimination of stroke risk than the FSRF (cSRSRF=0.7266; 95% confidence interval, 0.7076–0.7457; cFSRF=0.7075; 95%
confidence interval, 0.6877–0.7273; P=0.0038). The 10-year stroke risk in the highest decile of predicted risk was 11.1%
for the FSRF and 13.4% for the SRSRF.
Conclusions—A simple self-reported questionnaire can be used to identify those at high risk for stroke better than the
gold standard FSRF. This instrument can be used clinically to easily identify individuals at high risk for stroke and
also scientifically to identify a subpopulation enriched for stroke risk.   (Stroke. 2017;48:1737-1743. DOI: 10.1161/
STROKEAHA.117.016757.)
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T

he identification of individuals at high risk for stroke is
important for the clinical management of patients, as well
as for enabling efficient identification of high-risk cohorts
for primary stroke prevention trials. The long-standing standard for stroke risk stratification in the United States is the
Framingham Stroke Risk Function (FSRF)1 that has recently
been updated to reflect current risk factor levels and temporal changes in the association between risk factors and stroke
risk.2 However, the FSRF requires a blood draw to establish
diabetes mellitus, a blood pressure measurement to obtain
systolic blood pressure levels, and an ECG to establish atrial
fibrillation.
Similarly, the standard for risk stratification for heart disease
has been the Framingham Coronary Risk Score.3 There have
been two proposed simple approaches for risk stratification
of heart disease: the first using self-reported information4 and
the other “blood-less risk function” (not requiring laboratory

measures).5 Both of these risk functions perform comparably
to the Framingham Coronary Risk Score for risk prediction,6
and the bloodless risk score has subsequently been validated in
other populations.7–9
However, no simplified approach has been proposed for
stroke risk stratification, and the goal of this analysis is to
develop a simple self-reported stroke risk function (SRSRF).
This would allow quick and easy identification of populations
requiring more intensive clinical assessment and management
for reduction of stroke risk. Also, successful development of
an SRSRF would permit efficient telephone screening to identify the large high-risk cohort necessary to mount randomized
trials for the primary prevention of stroke.

Methods
The REGARDS study (Reasons for Geographic and Racial
Differences in Stroke) randomly sampled individuals from a
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commercially available list (Genesys, Inc), the same source used
by other studies, including the Behavioral Risk Factor Surveillance
System conducted by the Center for Disease Control and
Prevention.10 Using a combination of mail and telephone contact,
30 239 community-dwelling non-Hispanic black and white participants aged 45+years were recruited between 2003 and 2007. At
baseline, a telephone interview was conducted to provide a cardiovascular risk profile, including assessment of demographics
self-reported cardiovascular risk factors, and previous cardiovascular procedures. An in-person examination was conducted ≈2 to
3 weeks after the telephone interview and included direct assessment of blood pressure, venipuncture, and ECG. Additional details
of the study design have been previously published.11 The study
was approved by the institutional review board at all participating
institutions.
After baseline assessment, participants were contacted at 6-month
intervals for ascertainment of potential stroke events. Medical records
for suspected stroke events were retrieved and adjudicated by a panel
of stroke clinicians.
The FSRF was calculated as described in a recently reported article2 and with factors including:
–– Demographic factors: age and sex (note that black race is not
included in the FSRF);
–– Stroke risk factors:
–– Systolic blood pressure, calculated as the average of 2 measurements taken a minute apart after the participant had
rested for 5 minutes;
–– Self-reported use of antihypertensive medications;
–– Diabetes mellitus, defined as a fasting glucose of ≥126 mg/
dL (or ≥200 mg/dL for those failing to fast) or self-reported
use of medications for glucose control;
–– Current cigarette smoking, assessed by a positive response
to both questions Have you ever smoked at least 100 cigarettes in your lifetime? and Do you smoke cigarettes now,
even occasionally?;
–– Atrial fibrillation, defined by self-report (as below for the
SRSRF) plus ECG evidence;
–– History of heart disease, defined by self-reported myocardial infarction (as below for the SRSRF) or self-reported
revascularization (coronary artery bypass graft, angioplasty,
or stenting), or ECG evidence of a previous myocardial
infarction.
Factors established in the literature to be associated with stroke risk
that are easily self-reported by participants were considered for inclusion in the SRSRF. These factors included:
–– Demographic factors: age, race (black or white), and sex;
–– Self-report of a physician diagnosis of cardiovascular risk factors that are included in the FSRF,1 specifically hypertension,
diabetes mellitus, atrial fibrillation, and heart disease. Each of
these was assessed by the question Has a doctor or other health
professional ever told you that you had ___?; that was separately asked for:
–– High blood pressure,
–– Diabetes mellitus or high blood sugar,
–– Atrial fibrillation, and
–– Myocardial infarction or heart attack;
–– Current cigarette smoking, as defined in the FSRF above;
–– Education12 that was classified as less than high school, high
school graduate, some college, or college graduate;
–– General self-reported health,13 assessed by the question In general, would you say that your health is excellent, very good,
good, fair, or poor?;
–– A history of stroke symptoms as assessed by the Questionnaire
to Verify Stroke-Free Status.14
A questionnaire with these items is provided in the online-only Data
Supplement.
For the purpose of this analysis, participants who self-reported
a history of stroke or transient ischemic attack at baseline were
excluded. In addition, all participants missing any data item considered for the SRSRF or FSRF were excluded from analysis.

Statistical Analysis
Four risk factors were evaluated using direct measurements or laboratory values (plus self-report) in the FSRF but were assessed by
self-report only in the SRSRF (hypertension, diabetes mellitus, atrial
fibrillation, and heart disease). The agreement between these 4 risk
factors evaluated incorporating direct measures and self-report only
was assessed using the κ-statistic.
The estimated stroke risk from the FSRF incorporates age (ie, age
is an integral component of the risk calculation) and is sex specific.
With the FSRF calculated to incorporate both the effect of age and
sex, the association between the calculated FSRF score and stroke
risk was assessed in univariate analysis. The associations between
both SRSRF factors and FSRF score with the risk of incident stroke
were assessed using separate proportional hazards analyses. The discriminatory ability of the SRSRF factors and the FSRF was assessed
using the c-statistic.15 The c-statistic represents the likelihood that
for 2 participants chosen at random, the participant with a higher
predicted stroke risk will have a shorter time to their stroke event,
so c-statistic values of 0.5000 indicate no discriminatory ability,
whereas a value of 1.0000 indicates perfect discrimination. Because
differences between alternative models are relatively small, we report
c-statistics to 4 significant digits. The calibration of both the proportional hazards models for both SRSRF multivariable model and the
FSRF score was assessed by comparing the observed with the predicted probability of stroke events within deciles of predicted stroke
risk. A test of whether the c-statistics from the SRSRF multivariable
model and the FSRF score differed was constructed as a Wald statistic, where the SE of the difference in the c-statistic estimated by
bootstrap methods with 500 replications.
Among the 30 239 REGARDS participants, 3100 (10%) selfreported stroke or transient ischemic attack (TIA) at baseline, reducing the cohort to 27 139 participants. Of these, 2789 (10%) were
missing information for ≥1 factors in the SRSRF or FSRF, and follow-up data were not available on 367 (2%) of the participants, collectively reducing the data set to 23 983 participants (88% of those
stroke/TIA free at baseline).

Results
Over an average follow-up of 8.2 years, 939 of the 23 983 (4%)
participants had an incident stroke. A description of this study
population for those with and without a stroke during follow-up
is provided in Table 1. Those who had a stroke during follow-up
were older, more likely black and male, and have a poorer risk
factor profile for both the SRSRF and FSRF factors.

Discrimination
The hazard ratio for a 10-point difference in the FSRF was
1.75 (95% confidence interval [CI], 1.66–1.84), with a c-statistic of 0.7075 (95% CI, 0.6877–0.7273).
In the univariate model, age was strongly associated with
stroke risk (hazard ratio=1.92 for a 10-year difference; 95%
CI, 1.79–2.06), with a c-statistic of 0.6765 (95% CI, 0.6548–
0.6983). The addition of sex to the model with age increased
the c-statistic to 0.6790 (95% CI, 0.6576–0.7004), and the
addition of race and age-by-race interaction (factors included
in the SRSRF but not the FSRF) to the model increased the
c-statistic to 0.6942 (95% CI, 0.6740–0.7144).
Table 2 provides the hazard ratio and c-statistic for the
addition of each of the factors considered for the SRSRF. The
single factor with the largest impact on discrimination was the
general health question, where compared with the full demographic model, there was a 0.0133 increase in the c-statistic,
from 0.6942 for the demographic model to 0.7075 (95% CI,
0.6879–0.7271).
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Table 1. Description of the Study Population for Demographic Factors, Factors Included in the SRSRF, and
FSRF
No Stroke During
Stroke During
Follow-Up (n=23 044) Follow-Up (n=939)
Demographic
factors

SRSRF factor Factors included
in the SRSRF

Age

64±9

70±9

Black race

40

42

Male sex

45

53

Self-reported hypertension

55

67

Self-reported diabetes mellitus

21

30

Self-reported atrial fibrillation

7

12

Self-reported MI

7

14

Cigarette smoking

14

16

Less than HS

11

14

HS grad

25

31

Some college

27

25

College grad

36

29

Education
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General self-reported
health

Excellent

17

14

Very good

32

27

Good

35

38

Fair

13

17

Poor

FSRF factors

3

5

Self-reported stroke symptoms

17

21

Interview-based stroke risk function (mean±SD)

5.0±4.3

8.0±5.9

Factors included
in FSRF

Systolic blood pressure

127±16

132±17

Use of antihypertensive medications

49

60

Diabetes mellitus (glucose+self-reported medication)

20

27

Atrial fibrillation (ECG or self-report)

7

13

Cigarette smoking

As above

As above

History of heart disease (self-reported MI or
revascularization+ECG evidence of MI)

15

27

6.7±7.4

11.3±9.6

FSRF, mean±SD

FSRF indicates Framingham Stroke Risk Function; HS, high school; MI, myocardial infarction; and SRSRF; Self-Reported Stroke Risk
Function.

Although self-reported stroke symptoms were significant
after adjustment for demographic factors (hazard ratio=1.34;
95% CI, 1.14–1.57), it became nonsignificant in the multivariable model (P=0.16) and was not considered in subsequent analysis. In multivariable analysis, the other SRSRF
factors were each strongly associated with stroke risk, with
a c-statistic of 0.7266 (95% CI, 0.7076–0.7457), which
was significantly (P=0.0038) higher than for the FSRF.
Information on the final multivariable coefficients and calculation of the risk score are provided in the online-only Data
Supplement.

Agreement Between SRSRF and FSRF
The agreement (κ) between self-reported risk factors and risk
factors involving direct measurement was generally good
to very good: hypertension =0.796 (95% CI, 0.788–0.804),
diabetes mellitus =0.826 (95% CI, 0.817 – 0.834), atrial

fibrillation =0.963 (95% CI, 0.956–0.969), and myocardial
infarction =0.588 (95% CI, 0.572–0.604).
The observed agreement between the SRSRF and FSRF
is shown in Figure 1, where the Spearman rank correlation
between the measures was 0.852 (95% CI, 0.849–0.856).

Calibration
For the FSRF (Figure 2A), the predicted 10-year stroke
risk is substantially higher than the observed 10-year
stroke risk at the higher quartiles; however, there is no
evidence of discordance between observed and predicted
values (Hosmer–Lemeshow χ2=3.2; P=0.95). Furthermore,
the observed 10-year stroke risk increased monotonically from 0.7% in the lowest decile of observed risk to
11.1% in the highest decile of predicted stroke risk. There
was less discordance at the higher deciles for the SRSRF,
and again no evidence of a discordance of observed and
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Table 2. Associations and c-Statistics for Self-Reported Factors After Adjustment for Age, Race, Age-by-Race
Interaction and Sex
After Adjustment for Age, Race,
Age-by-Race Interaction and Sex
Hazard Ratio

c-Statistic

Multivariable Model
Hazard Ratio

Self-reported hypertension

1.47 (1.28–1.69)

0.6996 (0.6796–0.7195)

1.28 (1.11–1.48)

Self-reported diabetes mellitus

1.60 (1.39–1.84)

0.7003 (0.6805–0.7201)

1.37 (1.18–1.59)

Self-reported atrial fibrillation

1.61 (1.32–1.97)

0.6979 (0.6778–0.7181)

1.39 (1.13–1.71)

Self-reported MI

1.83 (1.51–2.21)

0.7027 (0.6827–0.7228)

1.50 (1.24–1.82)

Smoking
Education
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General selfreported health

1.76 (1.47–2.10)

0.7016 (0.6814–0.7217)

1.68 (1.40–2.01)

Less than HS

1.41 (1.14–1.75)

0.6982 (0.6782–0.7182)

1.15 (0.92–1.43)

HS grad

1.54 (1.30–1.82)

1.37 (1.16–1.62)

Some college

1.21 (1.02–1.44)

1.13 (0.95–1.35)

College grad

1.00 (ref)

1.00 (ref)

Excellent

1.00 (ref)

Very good

1.03 (0.84–1.28)

0.93 (0.75–1.15)

Good

1.38 (1.13–1.69)

1.10 (0.90–1.36)

Fair

1.74 (1.37–2.20)

1.21 (0.94–1.55)

Poor

3.12 (2.21–4.42)

1.89 (1.32–2.73)

Self-reported stroke symptoms

1.34 (1.14–1.57)

0.7075 (0.6879–0.7271)

0.6971 (0.6770–0.7172)

c-Statistic
0.7266 (0.7076–0.7457)

1.00 (ref)

Not significant (P=0.16) and removed from model

The c-statistic for this demographic model was 0.6938 (95% CI, 0.6737–0.7138). The multivariable model provides the hazard ratios (with 95% CI) and
the c-statistic for the joint effects of all factors. CI indicates confidence interval; HS, high school; and MI, myocardial infarction.

predicted values (Hosmer–Lemeshow χ2=0.08; P=0.99).
The observed 10-year stroke risk increased monotonically
from 0.7% in the lowest decile of predicted risk to 13.4%
in the highest decile of predicted stroke risk, corresponding
to a 1.4% annual stroke risk.

Description of Population by SRSRF Decile
Table 3 provides a description of the self-reported characteristics of the population within each decile of SRSRF
estimated stroke risk. At a higher predicted stroke risk,
participants were older, more likely to be male, and had a
monotonically increasing prevalence of all risk factors. The
proportion of black participants increased from decile 1 to
7 from 7% to 54% but then decreased to 39% in the highest risk decile. Participants in the highest risk decile had an
average age of 77 years and clearly had a constellation of
risk factors and low socioeconomic status; however, there
was still a broad age distribution in this risk stratum with
10% of the participants ≤53 years of age, 25% with age ≤58,
and half with age ≤64.

Post Hoc Analysis
In post hoc analysis, we performed stratified analysis by race
showing the c-statistic for the SRSRF was nonsignificantly
higher than the FSRF within each race. Specifically, in whites
the SRSRF c-statistic was 0.7568 (95% CI, 0.7323–0.7813)
compared with the FSRF of 0.7440 (95% CI, 0.7189–0.7691;
P=0.065); whereas in blacks, the corresponding c-statistics
were 0.6757 (95% CI, 0.6443–0.7071) versus 0.6601 (95%
CI, 0.6290–0.6911; P=0.10).

Discussion
These data suggest that a simple survey, constructed to include
2 questions that exclude those with prevalent stroke or transient ischemic attacks plus 11 questions to assess stroke risk,
can identify a stroke-free population at higher risk for incident
stroke with a reliability better than the gold standard FSRF. In
addition to providing better prediction, this approach avoids
the need to see someone in person for direct measurement
of blood pressure, venipuncture for glucose levels, and performing an ECG for assessment of atrial fibrillation. In the
REGARDS population, the annual stroke risk of those in the
top decile was 1.4%—a remarkably high stroke risk group
for an asymptomatic population, and one that calls for primary prevention trials to identify potential interventions to
reduce the burden of stroke in this easily identified population.
Importantly, this survey can be (and actually was) conducted
over the telephone using a script that can be executed by nonmedical staff, making the screening of thousands of potential
participants for a stroke primary prevention trial both feasible
and efficient.
In the process of performing this analysis, the critical role
of the impact of race became apparent. Blacks between the
ages of 45 and 64 have 2 to 3 times the risk of stroke of their
white counterparts.16 With few blacks in Framingham, the
FSRF could not model the impact of this important predictor, and as such several the high-risk REGARDS participants
are blacks with low FSRF risk factor scores. That the FSRF
fails to capture the risk differences between blacks and whites,
which was modeled in the SRSRF, was the reason for the
superior predictive value of the SRSRF. However, in the post
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Figure 1. Scattergram of the 10-year
stroke risk from the Framingham Stroke
Risk Function vs the estimated 10-year
stroke risk from the Self-Reported Stroke
Risk Function. CI indicates confidence
interval.
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hoc stratified analysis by race, the SRSRF was only marginally better than the FSRF, an achievement which is in itself is
remarkable performance for an index that requires no direct
contact with the participant. Importantly, in the identification

Figure 2. Predicted and observed stroke risks by decile of
expected risk from the Framingham Stroke Risk Function (A) and
from the Self-Reported Stroke Risk Function (B).

of populations at high risk, the approach is not to select highrisk blacks or high-risk whites but rather high-risk participants. This post hoc analysis also revealed a better ability to
discriminate (ie, higher c-statistic) stroke risk in whites than
blacks. This not only supports the use of the SRSRF as a predictor of risk but also underscores the need for a subsequent
article from REGARDS (or other populations with substantial
representation of black) that directly incorporates race into the
predictive model that considers directly measured risk factors.
We have previously shown that stroke symptoms are a powerful predictor for subsequent stroke risk14; however, those
participants reporting stroke symptoms also tended to report
lower self-reported general health and have a higher prevalence of risk factors, and as such stroke symptoms added little
to the multivariable prediction of stroke risk.
We anticipated a substantial correlation between the SRSRF
and FSRF because they share 3 identically defined factors:
age, sex, and cigarette smoking. In addition, the relatively
high agreement for the 4 factors measured by self-report in the
SRSRF and a combination of self-report and direct assessment
in the FSRF (hypertension, diabetes mellitus, atrial fibrillation,
and heart disease) also contribute to the correlation between
the 2. However, we did not expect the association to be strong,
because (1) we did not anticipate the agreement between the
self-reported and direct measurement of hypertension, diabetes mellitus, atrial fibrillation, and heart disease to be as high
as we observed, and (2) we assumed the inclusion of education and self-reported health in the SRSRF (not in the FSRF)
would reduce agreement. The high correlation between these
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Table 3. Description of Self-Reported Characteristics Within Decile of SRSRF Predicted Risk
Decile of SRSRF Predicted Stroke Risk
1

2

3

4

5

6

7

8

9

10

52±4

57±4

59±5

61±5

63±6

65±6

67±6

70±7

73±7

77±7

Male sex, %

28

37

39

44

43

47

44

51

54

65

Black race, %

7

26

35

42

47

52

54

52

47

39

Self-reported hypertension, %

16

33

44

50

57

63

69

72

75

79

Self-reported diabetes mellitus, %

3

5

10

13

17

23

27

33

37

46

Self-reported atrial fibrillation, %

1

2

4

4

6

5

7

9

11

22

Self-reported MI, %

0

1

1

2

3

4

6

9

14

31

Age, mean±SD

Current smoking, %

5

7

11

12

14

17

16

18

20

21

High school or less education, %

13

18

24

30

38

39

47

50

54

58

Poor/fair self-reported health, %

3

6

8

10

15

16

19

22

25

35
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MI indicates myocardial infarction; and SRSRF, Self-Reported Stroke Risk Function.

risk scores (0.852) implies that nearly three fourths (the r2
would be 0.8522=0.726) of the information in the FSRF can
be captured by the simple 11 question self-reported survey.
The discrimination of the FSRF remains impressive with a
15.8× (11.1% / 0.7%) higher observed stroke risk in the top
than bottom decile of estimated stroke risk, but the SRSRF
had a more outstanding discrimination with a 21.6× (15.1%
/ 0.7%) higher observed stroke risk in the top relative to the
bottom decile of stroke risk. The SRSRF having been developed and assessed in the same data set (whereas the FSRF
was developed in a different data set than this assessment)
could contribute to both the higher discrimination and better
calibration; however, with nearly 1000 stroke events in this
analysis, the inflation of the discrimination should be minor.
The discrimination and calibration of the SRSRF should be
confirmed by others in independent populations.
We acknowledge other stroke risk prediction models including those developed in the ARIC study (Atherosclerosis Risk
in Communities),17 the CHS (Cardiovascular Health Study),18
QStroke risk function developed from the QResearch database, including data from 451 general practices in England
and Wales,19 and the health-behavior-based SPoRT risk function.20 Other stroke risk functions have been developed for
subgroups of the population, such as those with atrial fibrillation.21–23 However, in this work, we focused on the comparison
of the SRSRF to the FSRF both because of (1) the preeminence of the FSRF, (2) recognition that many of the general
risk functions contain factors not assessed in REGARDS (eg,
the timed walk in CHS or rheumatoid arthritis in QSTROKE),
(3) limitations in the age range of the ARIC and CHS models
(45–65 and 65+ at baseline, respectively) making them less
comparable to REGARDS (ages 45+ at baseline), and (4) the
inclusion of a broad general population in the Framingham
cohort.
We were also concerned that the individuals in the highest decile of SRSRF-predicted risk would be remarkably
nonrepresentative, for example, with extremely old ages or
predominately black, or with a unexpected constellations of
risk factors. However, the median age in the highest decile
was only 77 years, only 39% were black, and the prevalence

of risk factors ranged from 22% with atrial fibrillation to 79%
with hypertension. As such, a primary prevention trial done in
such a population would provide generalizable information to
a broad population.
In a closely related topic, we note that the proportion of
blacks declines above the seventh decile of SRSRF risk. This
is likely because blacks have a lower prevalence of atrial
fibrillation and heart disease, two of the more powerful risk
factors for stroke, and to have a high probability of stroke on
the SRSRF a participant would have to be more likely to have
atrial fibrillation or heart disease.
The major strength of this report is the use a large biracial cohort drawn from across the continental United States.
This cohort provided a systematic direct measure of risk factors, adjudicated stroke outcomes, and had a sample size sufficient to give rise to a large number of stroke events resulting
in stable estimates. The major limitation is that REGARDS
included only black and white participants, so it is not clear
whether these findings can be generalized to other race-ethnic
groups. REGARDS may also not be completely representative of the general population or specifically to the population
from other countries.
In conclusion, a simple self-reported questionnaire can be
used to stratify stroke risk in a general adult population better
than the gold standard FSRF. Much of this superior performance arises from the explicit incorporation of race as a predictor, and when this is taken into account, the performances
of the SRSRF and FSRF are similar. However, if the goal is
to find high-risk patients/subjects, then the SRSRF has the
advantage of explicitly including race. This instrument can
be used clinically to easily identify individuals at high risk
for stroke and also scientifically as part of a primary stroke
prevention trial by identifying a subpopulation enriched for
stroke risk.
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SUPPLEMENTAL MATERIAL
Interview for assessing stroke risk

1.

The first set of questions asks about whether you
have had a stroke or a mini‐stroke. Were you
ever told by a physician that you had a stroke?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused

9.

2.

Were you ever told by a physician that you had a
mini‐stroke or TIA, also known as a transient
ischemic attack?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused

10. Have you smoked at least 100 cigarettes in your
lifetime?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused

3.

What is your age?

4.

What is your race
1.
White
2.
Black

5.

What is your sex
1.
Male
2.
Female

6.

Has a doctor or other health professional ever
told you that you have high blood pressure?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused

7.

Has a doctor or other health professional ever
told you that you had diabetes or high blood
sugar?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused

8.

Has a doctor or other health professional ever
told you that you had a myocardial infarction or
heart attack?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused

Has a doctor or other health professional ever
told you that you had a myocardial infarction or
heart attack?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused

11. Do you smoke cigarettes now, even
occasionally?
1.
Yes
2.
No
8.
Don't Know/Not Sure
9.
Refused
12. What is the highest grade or year of school you
have completed? (READ ONLY IF NECESSARY)
11
Never attended or kindergarten only
12
Eighth grade or less
13
Some high school (9th ‐ 11th grade)
14
High school graduate or GED certificate
15
Some technical school
16
Technical school graduate
17
Some college
18
College graduate
19
Postgraduate or professional degree
88
Don't Know/Not Sure
99
Refused
13. In general, would you say that your health is
excellent, very good, good, fair or poor?
1.
Excellent
2.
Very good
3.
Good
4.
Fair
5.
Poor
8.
Don't Know/Not Sure
9.
Refused

Calculation of Risk Level using the Self‐Reported Stroke Risk Function (SRSRF)
Using REGARDS data individuals can be placed into strata defined by the deciles of the SRSRF. First, the
multivariable (X’B) should be calculated from the factors in the SRSRF:
SRSRF = 0.078687*AGE
+ 2.13064 (if black)
‐ 0.029208 *AGE (if black)
‐ 0.28036 (if female)
+ 0.33039 (if self‐reported atrial fibrillation)
+ 0.31412 (if self‐reported diabetic)
+ 0.24689 (if self‐reported hypertension)
+ 0.40563 (if self‐reported MI)
+ 0.51806 (if current smoker)
+ 0.12186 (if education level = “some college”)
+ 0.31384 (if education level = “high school graduate”)
+ 0.13703 (if education level = “less than high school”)
‐ 0.07226 (if general self‐reported health = “Very good”)
+ 0.09785 (if general self‐reported health = “Good”)
+ 0.18702 (if general self‐reported health = “Fair”)
+0.63835 (if general self‐reported health = “Poor”)
Individual can then be placed into deciles of risk from the resulting score, and the associated predicted risk
determined:
If the resulting
score (X’B) is
between:
Low

High

Then the
predicted 10‐year
Stroke Risk is
approximately (%)

1

3.19

4.47

0.7

2

4.47

4.84

1.1

3

4.84

5.11

2.0

4

5.11

5.34

3.0

5

5.34

5.55

4.1

6

5.55

5.76

4.7

7

5.76

5.97

5.5

8

5.97

6.23

6.7

9

6.23

6.56

8.7

10

6.56

8.65

13.4

Decile of risk

Should an individual have a score less than 3.19, or greater than 8.68, then the results should be interpreted
with caution; however, it is likely safe to say that the risk is similar to the lowest or highest decile of risk
respectively.

