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BRIEF COMMUNICATION

Reliability of Past Medical History in a Single 
Hospital Participating in Get With The 
Guidelines- Stroke Registry
Christopher G. Favilla , MD; Alice F. Ford, MD, PhD; Ossama Khazaal , MD; Daniel Cristancho, MD; 
Emily Grodinsky , MD; Judy Dawod , MD; Scott E. Kasner , MD

BACKGROUND: The GWTG (Get With The Guidelines)- Stroke registry supports clinical research and quality improvement pro-
jects that often rely on past medical history elements, the reliability of which remains largely unknown. Here, we evaluated the 
reliability of specific past medical history elements in a local GWTG– Stroke data set, with particular attention to calculating 
the CHA2DS2- VASc score.

METHODS AND RESULTS: A single- center cohort was identified by querying the Hospital of the University of Pennsylvania’s 
GWTG IQVIA Registry Platform for patients admitted with acute ischemic stroke between January 2017 and December 
2020, with a previously known history of atrial fibrillation. Demographics and previously known medical history elements were 
retrieved from the registry to calculate the CHA2DS2- VASc score. Five neurologists abstracted the same medical history ele-
ments from the health records. The κ statistics quantified the reliability of medical history elements and CHA2DS2- VASc score. 
Four hundred fifty- three patients with acute ischemic stroke and previously known atrial fibrillation were included in the cohort. 
In comparison with manual reabstraction, registry- based medical history elements were only moderately reliable: congestive 
heart failure (κ=0.53), hypertension (κ=0.42), diabetes (κ=0.80), prior stroke (κ=0.45), and vascular disease (κ=0.48). However, 
leveraging these variables to calculate the CHA2DS2- VASc score was more reliable (κ=0.73).

CONCLUSIONS: Previously known medical history elements in the GWTG- Stroke registry were only modestly reliable in this 
single- center study, suggesting caution should be exercised when relying on any individual history elements in registry- based 
research. Combining these variables to calculate the CHA2DS2- VASc score was somewhat more reliable. Multicenter data are 
needed before assuming generalizability.
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The GWTG (Get With The Guidelines)- Stroke reg-
istry is an American Heart Association (AHA)- 
supported quality improvement program aimed 

at promoting consistent adherence to evidence- based 
treatment guidelines.1– 3 The GWTG- Stroke registry also 
supports a wide range of clinical research and quality 
improvement projects at the local and national level. 
The registry relies on local data abstraction and com-
pletion of a case record form, the reliability of which 
has largely been established by comparing registry 

data with manual chart review.4 However, past medical 
history warrants unique consideration, because unlike 
demographics, time points, or medication administra-
tion, the key elements of the medical history rely on a 
provider’s ability to obtain and document a thorough 
history. Moreover, given the multidisciplinary nature of 
stroke care, there are often multiple providers writing 
notes on each patient, which could also lead to incon-
sistency. Reliability of these data is critical, because 
registry- based analyses frequently target a specific 
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population based on the presence of a specific vascu-
lar risk factor.5– 8

Past medical history fields can also be leveraged 
to calculate risk- stratification scores, such as the 
CHA2DS2- VASc score, which estimates the annualized 
risk of stroke in patients with atrial fibrillation (AF).9,10 
Although the CHA2DS2- VASc score is not directly col-
lected in GWTG- Stroke, registry data can be lever-
aged to calculate the CHA2DS2- VASc score in future 
studies, including those exploring why some patients 
with AF are not on anticoagulation at the time of their 
stroke.11 Here, we evaluated the reliability of specific 
past medical history elements in the local GWTG- 
Stroke data set, with particular attention to calculating 
the CHA2DS2- VASc score.

METHODS
This was a single- center, retrospective cohort study 
approved by the University of Pennsylvania Institutional 
Review Board. A waiver of informed consent was 
granted. The data that support the findings are avail-
able from the corresponding author upon reasonable 
request.

GWTG- Stroke Database and Generation 
of CHA2DS2- VASc Score
The authors queried the Hospital of the University of 
Pennsylvania’s local GWTG- Stroke IQVIA Registry 
Platform to identify all patients admitted between 
January 2017 and December 2020, with a discharge 
diagnosis of acute ischemic stroke and AF that was 
known before the stroke. Patients with newly detected 
AF during the stroke hospitalization were excluded. 
Admission date, patient demographics, previously 
known medical history, and initial National Institutes of 
Health Stroke Scale score were retrieved from the IQVIA 
Registry Platform. Vascular disease, as defined by the 
CHA2DS2- VASc score, is not explicitly captured by 
the GWTG- Stroke case record form, so it was scored 
based on the presence of at least 1 of the following 
diagnoses before the index stroke: coronary artery 
disease/prior myocardial infarction, carotid stenosis, 
or peripheral vascular disease. This work represents 
the authors’ independent analysis of local data gath-
ered using the AHA GWTG IQVIA Registry Platform 
but is not an analysis of the national GWTG data set 
and does not represent findings from the AHA GWTG 
National Program. Registry data at the University of 
Pennsylvania are populated by a team of trained data 
abstractors, led by a nurse with >15 years of data ab-
straction experience. The lead abstractor was respon-
sible for the majority of charts but was supplemented 
by 2 neuroscience nurses and 2 stroke research co-
ordinators. All GWTG abstractors completed standard 

training. The lead abstractor routinely reviewed charts 
that others abstracted to ensure interrater reliability 
was appropriately maintained. Standard instructions 
for GWTG abstraction indicate that medical history ele-
ments should be abstracted from a range of documen-
tation during the index admission. The Hospital of the 
University of Pennsylvania GWTG database has been 
maintained for more >15 years.

Chart Abstraction
Manual chart review was performed for each patient 
identified by the above query. For this reabstraction 
process, review was limited to documentation during 
the stroke hospitalization to mirror the GWTG data 
abstraction. Abstraction instructions are available in 
Data S1 and closely replicated the standardized in-
structions used by the trained GTWG abstractors. 
Components of the previously known medical his-
tory were abstracted, focusing on components of the 
CHA2DS2- VASc score: congestive heart failure, hy-
pertension, diabetes, prior stroke/transient ischemic 
attack/thromboembolism, and vascular disease. As 
per the CHA2DS2- VASc score, vascular disease was 
defined as a previous myocardial infarction, peripheral 
arterial disease, or aortic plaque.10 Previously known 
elements of the medical history were defined as condi-
tions known to exist before the admission for the acute 
stroke. Conditions that are newly diagnosed during the 
stroke hospitalization are not considered part of the 
previously known medical history but are separately 
categorized as newly diagnosed. Separately, coding 
newly diagnosed variables were used to calculate the 
discharge CHA2DS2- VASc score. Reabstraction was 
divided evenly among 5 neurologists.

Statistical Analysis
Interrater reliability of the registry- calculated and re-
abstracted CHA2DS2- VASc score was assessed by 
quadratic- weighted κ statistic. A Bland- Altman plot de-
picted the agreement between the 2 CHA2DS2- VASc 
scoring methods. A stratified analysis was performed 
to compare the 5 physicians performing manual re-
abstraction. Dichotomized CHA2DS2- VASc score (<2 
versus ≥2) and individual past medical history ele-
ments were compared by Cohen κ. A McNemar test 
assessed if a medical history element was more likely 
to be reported by one particular scoring method. All 
tests were evaluated at a significance level of P<0.05. 
Statistical analyses were performed in Stata 15.1 
(StataCorp, College Station, TX).

In considering sample size, it was estimated that 
80% to 90% would have a CHA2DS2- VASc score of ≥2. 
A 10% difference between the 2 scoring techniques 
was conservatively estimated to ensure a sufficiently 
large sample size was selected. Setting α to 0.05, a 



J Am Heart Assoc. 2022;11:e025308. DOI: 10.1161/JAHA.122.025308 3

Favilla et al Reliability of Past Medical History in GWTG- Stroke

sample of 361 would be adequate to detect a κ of 0.70. 
At least 100 patients met eligibility criteria annually, so 
a 4- year sample was selected.

RESULTS
Four hundred fifty- seven patients were identified as 
having a discharge diagnosis of acute ischemic stroke 
and a previously known history of AF. Four patients 
were excluded after manual review; 1 had an incorrect 
diagnosis of stroke, and 3 had inaccessible medical 
records. The final cohort consisted of 453 patients. 
Mean age was 75 (±12) years. The cohort was 49% 
women. Mean admission National Institutes of Health 
Stroke Scale score was 13 (±9). Fifty- eight percent 
were White, 28% were Black, 3% Asian, and 11% un-
determined. There were no missing data for age, sex, 
and previously known medical history. Three percent 
were missing National Institutes of Health Stroke Scale 
scores. Table 1 summarizes the medical history and 
total CHA2DS2- VASc score based on GWTG registry 
abstraction and manual reabstraction.

The Figure shows the concordance of registry- 
calculated and reabstracted CHA2DS2- VASc scores. 
Quadratic- weighted κ was 0.73. The κ was similar 
across the 5 reviewers (Figure  S1). The scatterplot 
(Figure –  Panel A) reveals a linear relationship be-
tween the 2 scoring techniques (r=0.73). Notably, at 
the low end of the spectrum, the registry- calculated 
technique may overestimate the score compared with 
the reabstracted score, whereas at the high end of 
the spectrum, the registry- calculated technique may 
underestimate the score. A Bland- Altman analysis 
(Figure –  Panel B) shows that the overall mean dif-
ference between the 2 scoring techniques was 0.20 
(nearly 0), suggesting high concordance overall, but 
the 95% CIs for agreement are broad (95% CI, −2.8 to 
2.4), indicating substantial disagreement for individual 
patients. When dichotomizing the pre- admission total 
CHA2DS2- VASc score as <2 versus ≥2, there was 95% 
agreement between the scoring methods, and the κ 
was 0.69.

Despite reliability of the overall CHA2DS2- VASc 
score, individual past medical history elements were 
less reliably reported (Table 1). A significant minority of 

cases had a discrepancy with respect to an individual 
essential element. Previously known diagnoses of con-
gestive heart failure, hypertension, and diabetes were 
underreported in the GWTG- Stroke registry (Table 2). 
Prior stroke and vascular disease were common 
sources of disagreement (24% and 23%, respectively). 
Prior stroke discrepancies were fairly well balanced 
between the 2 scoring techniques. Vascular disease 
may have been scored more often by the GWTG scor-
ing technique but this imbalance was nonsignificant 
(P=0.09).

During manual reabstraction, new diagnoses 
(during the stroke admission) of vascular risk factors 
were recorded. New diagnoses were not included 
in the previously known medical history as reported 
above. A new diagnosis of congestive heart failure was 
made in 15% of patients, diabetes in 8%, hypertension 
in 10%, and vascular disease in 7%. The mean total 
CHA2DS2- VASc score was 4.3 on admission and 5.8 
on discharge (35% of the study population had a prior 
history of stroke before the admission).

DISCUSSION
Clinical registries, such as GWTG- Stroke, provide the 
infrastructure to support unique clinical research and 
quality improvement efforts, but data validity is critical. 
The scale of data collection in GWTG- Stroke presents 
challenges at each participating hospital. In this single- 
center study, the reliability of most individual past med-
ical history elements was modest at best. The reliability 
of the registry- calculated CHA2DS2- VASc score was 
somewhat more substantial. It may be reasonable to 
leverage these registry data to calculate the CHA2DS2- 
VASc score if applicable to a given quality improve-
ment or clinical research project, but these findings 
also suggest exercising caution when relying heavily on 
certain individual components of the previously known 
medical history. These findings reflect local data gath-
ered using the AHA GWTG IQVIA Registry Platform but 
not national- level data.

The overall CHA2DS2- VASc score may be more re-
liable than the dichotomized score (κ=0.73 and 0.68, 
respectively). This could be explained by a larger num-
ber of data elements in the total score, but comparing 

Table 1. Past Medical History: Comparing the GWTG- Stroke Registry and Manual Abstraction

Medical history element Based on the GWTG
Based on manual 
reabstraction Agreement κ

Congestive heart failure 23% 32% 81% 0.53

Hypertension 75% 82% 81% 0.42

Diabetes 29% 32% 92% 0.80

Prior stroke 32% 33% 76% 0.45

Vascular disease 33% 29% 78% 0.48

Agreement was assessed by Cohen’s κ. GWTG indicates Get With The Guidelines.
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κ statistics is limited because the overall score was 
assessed by quadratic- weighted κ, and the majority 
of discrepant scores only differed by 1. It is important 
to note the CHA2DS2- VASc score discussed here re-
flects the score at the time of hospital admission, and 
therefore does not reflect new diagnoses made during 
the stroke hospitalization. The CHA2DS2- VASc score 
before the stroke admission may be important when 
assessing why some patients with AF are not on anti-
coagulation at the time of their stroke.11

In a national- level evaluation of data accuracy, Xian 
et al reported excellent reliability of GWTG- Stroke reg-
istry data but did not report individual history elements.4 
Many registry data fields, such as demographics, time 
points, and laboratory values have little uncertainty 
during abstraction. The presence or absence of a med-
ical history element seems straightforward at first pass 
but in practice relies heavily on a clinician’s ability to 

obtain a thorough history and document accordingly. 
Moreover, the GWTG- Stroke registry abstractors and 
the manual chart reviewers in this study had access 
to the same medical records and were given the same 
instructions for abstraction, so these results may reveal 
a discrepancy in how clinical documentation is inter-
preted. The high rate of discrepant past medical history 
elements should be considered when future studies 
rely on these variables. Initial review of the summary 
statistics suggested prior stroke was relatively well bal-
anced between the 2 scoring techniques. However, 
this apparent balance was a result of discrepancies 
being common with both scoring techniques, reflected 
in a relatively weak κ statistic. Heart failure, hyperten-
sion, and diabetes were more likely to be scored by 
manual reabstraction, which raises the possibility that 
physicians performing reabstraction were more thor-
ough than GWTG abstractors. Alternatively, physicians 
performing reabstraction may have been more com-
fortable interpreting unclear provider documentation. 
Vascular disease, on the other hand, was less likely to 
be scored by manual reabstraction, which may reflect 
an overly sensitive strategy for scoring vascular disease 
based on GWTG data. Multicenter data are required to 
determine the generalizability of these finding.

These results should be interpreted within the context 
of several limitations. Most notably, as a single- center 
study, these findings may not reflect data reliability at 
other centers. The retrospective nature of the study may 
be perceived as a limitation, but this more accurately re-
flects real- world use of the registry data. Furthermore, 
this study did not explore all medical history elements on 

Figure. Reliability of calculating the CHA2DS2- VASc from the GWTG (Get With The Guidelines)- Stroke registry.
A, The scatterplot depicts the CHA2DS2- VASc score based on manual reabstraction (x axis) and calculation by GWTG- Stroke registry 
data (y axis). Quadratic weighted κ=0.73. The solid black line represents the linear fit line (R=0.73) and the shaded area represents the 
95% CIs. B, A Bland- Altman plot shows that the overall mean difference between the 2 techniques was 0.20 (dashed line). The 95% 
CIs for agreement extend from −2.8 to 2.4 (shaded area). In both panels, the dot size reflects the number of patients at a given point.

Table 2. Discrepant Past Medical History Elements

Medical history 
element

Only 
noted via 
GWTG

Only 
noted via 
reabstraction P value

Congestive heart failure 24 (5%) 62 (14%) <0.001

Hypertension 28 (6%) 60 (13%) 0.0006

Diabetes 12 (3%) 27 (6%) 0.02

Prior stroke 49 (11%) 61 (13%) 0.25

Vascular disease 60 (13%) 42 (9%) 0.08

P values calculated by McNemar test. GWTG indicates Get With The 
Guidelines.
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the case record form, but instead focused on elements 
that contribute to the CHA2DS2- VASc score. The au-
thors have no reason to suspect the variables reviewed 
here are more or less reliable than other medical history 
variables not reviewed. The manner in which registry 
data are leveraged to assess vascular disease presents 
a limitation because the CHA2DS2- VASc score defines 
vascular disease as the presence of prior myocardial 
infarction, peripheral arterial disease, carotid stenosis, 
or complex aortic plaque. Here, vascular disease was 
more likely to be scored in the GWTG- based score, but 
the reliability of vascular disease was similar to that of 
more straightforward variables such as hypertension, 
heart failure, and prior stroke. Assessing reliability or va-
lidity is also limited by the gold standard to which the 
comparison is made. Here, the manual chart review 
might be perceived as the gold standard, but the reg-
istry is similarly populated by manual chart review. Both 
methods of assessment may suffer from similar limita-
tions, so several reviewers were used in this study to 
minimize the possibility of idiosyncratic tendencies with 
record review or interpretation. However, each patient 
chart was manually reviewed by a single neurologist, so 
we are unable to assess the reliability or misclassification 
bias of individual abstractors.

CONCLUSIONS
Individual medical history elements in the GWTG- Stroke 
registry were only moderately reliable in this single- center 
study, suggesting that caution should be exercised 
when relying heavily on any individual history elements 
in registry- based research. Combining these variables 
to calculate the CHA2DS2- VASc score was somewhat 
more reliable. Using GWTG- Stroke registry data to esti-
mate the CHA2DS2- VASc score may be particularly rea-
sonable because the score is often used to estimate risk 
category (ie, low versus high risk), in which case some 
degree of inaccuracy may be acceptable. Multicenter 
data are needed before assuming generalizability.
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Data S1. Methods ‐ Instructions for Abstractors 
 
Evaluate each patient for the presence (score as a 1) or absence (score as a 0) of the following 
previously known medical history elements:  
 

1. Diabetes Mellitus 
2. Hypertension 
3. Heart Failure 
4. Previous Stroke 
5. Previous TIA 
6. Vascular Disease  

 

Previously known elements of the medical history are defined as conditions known to exist 
prior to the admission for the acute stroke. Conditions that are newly diagnosed during the 
stroke hospitalization are not considered part of the previously known medical history and 
should instead be categorized as newly diagnosed (separate variables in the dataset). The 
medical history elements of interest are described in more detail below:  
 

1. Diabetes Mellitus – Based on a history of physician diagnosed diabetes mellitus, 
regardless of duration of disease or treatment. Do not score this element based on 
laboratory data alone. 

2. Hypertension – Based on documented history of high blood pressure regardless of 
treatment status. Patients who are on anti‐hypertensive medications prior to admission 
should be considered to have a history of hypertension. Do not consider blood pressure 
readings during the stroke admission. 

3. Heart failure – Based on a documented history of heart failure known prior to the index 
admission. This includes heart failure with either reduced or preserved ejection fraction. 
This is not solely based on echocardiographic data, but requires a clinical diagnosis prior 
to index stroke admission. 

4. Previous Stroke (or TIA)– Based on a documented history of stroke (or TIA) prior to the 
index hospitalization. The index stroke admission does not constitute a history of stroke. 
If the patient was first admitted to another facility and subsequently transferred to our 
facility, that does not constitute a previous history of stroke.  

5. Vascular Disease – Based on a documented history of previous myocardial infarction, 
peripheral arterial disease, or aortic plaque. 

 
In assessing medical history, review materials from the index admission, including: 
 

Admission notes, consultation notes, transfer notes, any ED documentation, including 
physician notes, nursing notes, ED pathway documentation, ED triage notes, ED 
registration, ED flowsheets, and any inpatient documentation, including H&P, daily progress 
notes, consultation notes, medication reconciliation, nursing progress notes, nursing 
assessments, multidisciplinary notes (i.e. PT/OT, speech therapy, nutrition team). 

 



Figure S1. Reliability of CHA2DS2‐VASc score across five reviewers 

 

 
Reliability  of  CHA2DS2‐VASc  score  across  five  reviewers:  Reliability  of  CHA2DS2‐VASc  scores  is 
assessed by quadratic weight kappa. Five physicians reviewed between 90 and 95 unique charts. 
Kappa statistics and 95% confidence intervals were calculated for each reviewer. Reliability was 
similar across reviewers.  
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