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Acute infection contributes to racial
disparities in stroke mortality

ABSTRACT

Objective: It is unknown whether racial differences in exposure to acute precipitants of stroke,
specifically infection, contribute to racial disparities in stroke mortality.

Methods: Among participants in the nationally representative Health and Retirement Study with
linked Medicare data (1991–2007), we conducted a case-crossover study employing within-
person comparisons to study racial/ethnic differences in the risks of death and hospitalization
from ischemic stroke following acute infection.

Results: There were 964 adults hospitalized for ischemic stroke. Acute infection increased the
30-day risks of ischemic stroke death (5.82-fold) and ischemic stroke hospitalization (1.87-
fold). Acute infection was a more potent trigger of acute ischemic stroke death in non-Hispanic
blacks (odds ratio [OR] 39.21; 95% confidence interval [CI] 9.26–166.00) than in non-
Hispanic whites (OR 4.50; 95% CI 3.14–6.44) or Hispanics (OR 5.18; 95% CI 1.34–19.95)
(race-by-stroke interaction, p 5 0.005). When adjusted for atrial fibrillation, infection remained
more strongly associated with stroke mortality in blacks (OR 34.85) than in whites (OR 3.58) and
Hispanics (OR 3.53). Acute infection increased the short-term risk of incident stroke similarly
across racial/ethnic groups. Infection occurred often before stroke death in non-Hispanic blacks,
with 70% experiencing an infection in the 30 days before stroke death compared to a back-
ground frequency of 15%.

Conclusions: Acute infection disproportionately increases the risk of stroke death for non-
Hispanic blacks, independently of atrial fibrillation. Stroke incidence did not explain this finding.
Acute infection appears to be one factor that contributes to the black–white disparity in stroke
mortality. Neurology® 2014;82:914–921

GLOSSARY
BMI 5 body mass index; CI 5 confidence interval; CMS 5 Centers for Medicare & Medicaid Services; HRS 5 Health and
Retirement Study; ICD-9 5 International Classification of Diseases, 9th revision; NDI 5 National Death Index; OR 5 odds
ratio.

Significant racial disparities in stroke mortality persist in the United States and are widening.1–3

Non-Hispanic blacks have a greater risk of dying from stroke than non-Hispanic whites, and the
excess risk of stroke death increased 55% for men and 26% for women from 1979 to 2006.2

While much attention has focused on the role of differences in vascular risk factors or health
behaviors in these racial disparities,2,4 less attention has focused on whether racial differences in
exposure to acute precipitants of stroke, so-called triggers, might contribute to racial differences
in stroke mortality.

Acute infection may precipitate stroke.5 However, confounding by vascular risk factors or
social class may bias estimates, leading to false-positive associations between infection and
stroke.6 Given that randomized controlled trials of infection precipitating stroke are unfeasible,
observational study designs that minimize confounding, such as a case-crossover study in which
each person serves as his or her own control, can be used.7–9 Two case-crossover studies10,11

suggest that acute infection is a trigger of incident stroke, yet another does not.12
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Racial differences in acute infection may
contribute to the black–white disparity in stroke
mortality. Compared to whites, blacks appear to
have higher risks of acute infection, invasive
infectious disease, death from infection, and
conditions associated with immunosuppression
such as diabetes.1,13–17 It is unknown whether
infection is a more potent trigger of stroke death
in blacks than in whites.

Therefore, we undertook a case-crossover
study in a nationally representative population
to determine whether acute infection contrib-
utes to racial disparities in the incidence of18,19

and mortality from ischemic stroke. We
hypothesized that infection is a more potent
trigger of ischemic stroke incidence and mor-
tality in blacks than in whites.

METHODS Data source and study population. Subjects
were participants in the Health and Retirement Study (HRS),

who constitute a nationally representative prospective cohort study

of older Americans.20 Every 2 years since 1992, HRS participants

have been interviewed regarding physical health and functioning,

health insurance, and other factors. Data regarding medical services

received—both inpatient and outpatient—were available from the

Centers for Medicare & Medicaid Services (CMS) for participants

who were enrolled in Medicare fee-for-service from 1991 to 2007

and agreed to the linkage. This included dates of services including

hospitalizations, emergency room visits, physician visits, other

outpatient visits, skilled nursing facility stays, and home health

visits. Mortality data were available from the National Death

Index (NDI) and linked to HRS data. Using the linked HRS-

CMS-NDI files, we conducted a case-crossover study in which

each person served as his or her own control.

Study design. A case-crossover design was used. The frequency

of infection before stroke hospitalization was compared to the

frequency of infection at other time periods. We considered

the “at-risk” time period to be a 2-week window before the

hospitalization for stroke. Therefore, the frequency of infections

during this at-risk period was compared to the frequency of

infections during 4 comparison periods within the same person,

each period being 14 days with a 30-day washout period between

each period (figure 1).

Since the exact length of the at-risk time period was

unknown, we also assessed the risk associated with infection dur-

ing the 30-day period before ischemic stroke hospitalization. In-

fections that occurred during this period were compared with 4

30-day comparison periods, each with a 30-day washout period

in between.

Measurements. Co-primary outcomes were ischemic stroke

hospitalization and ischemic stroke death. Subjects hospitalized

for ischemic stroke were identified using valid ICD-9 codes

(ICD-9-CM codes 433.x1, 434.xx, 436.xx as the primary

diagnosis).21,22 For those with multiple hospitalizations for

ischemic stroke, the first hospitalization was used. To capture

incident stroke events, individuals who had a diagnosis of

ischemic stroke during a medical visit/stay before the index

hospitalization were excluded (n 5 19). To ensure that data

regarding infections could be captured in the medical files

during the relevant time periods, individuals who did not have

continuous fee-for-service Medicare coverage during the time

period before the outcomes were excluded (n 5 49).

Information regarding infection before the ischemic stroke

hospitalization was collected from the CMS Inpatient, Skilled

Nursing Facility, Outpatient, Home Health Agency, and Carrier

(provider) files for the risk and comparison periods. That is, infec-

tions during a clinic or other outpatient visit, home health visit,

emergency room visit, hospital stay, or nursing home stay were

identified within each risk and comparison period. Therefore,

for purposes of this study, infection had to be serious enough

to warrant medical attention. Presence of infection was deter-

mined using ICD-9-CM primary and secondary diagnosis codes

that explicitly stated infection (for example, 0xx.xx) or provided

evidence of infection (purulent, suppurative, septic, pyogenic, or

abscess) (table e-3 on the Neurology® Web site at Neurology.org).

The type of infection (genitourinary tract, respiratory tract, skin,

septicemia, digestive tract, other) was also extracted.

The time between an infection-related visit/stay and hospital-

ization for ischemic stroke was also examined. The frequency dis-

tribution for these times was plotted on a 60-day histogram, since

exact dates of services were known.

Using a similar case-crossover design, mortality information

was obtained from NDI files and linked to HRS-CMS data. Sub-

jects who died with ischemic stroke listed as the immediate or

underlying cause of death (ICD-9-CM codes 433.x1, 434.xx, or

436.xx or ICD-10 codes I63 or I64) were identified. Information

regarding infection-related visits/stays within the 30-day time

window before death was compared to 4 30-day comparison

periods with a 30-day washout period in between.

Since infection is associated with atrial fibrillation, a known

risk factor for stroke,23 we identified those patients with atrial

Figure 1 Design of case-crossover study of infection and hospitalization for ischemic stroke
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fibrillation (ICD-9-CM code 427.3x) in the CMS Inpatient,

Skilled Nursing Facility, Outpatient, Home Health Agency,

and Carrier (provider) files. Data were extracted from the HRS

regarding age, sex, race, and ethnicity (non-Hispanic white, non-

Hispanic black, Hispanic, other), body mass index (BMI) (at the

time of the first interview for hospitalization as the outcome and

at the time of the last interview for death as the outcome), dia-

betes, and smoking status (ever, never).

Statistical analysis. Statistical analyses followed recommended

procedures for case-crossover studies.7–9 Conditional fixed-effects

logit models were used for longitudinal (panel) data, accounting

for within-person repeated measures. Odds ratios (ORs) for

matched data were calculated with 95% confidence intervals

(CIs) for infection and atrial fibrillation occurring in the 14-day

and 30-day risk and comparison time periods. There were

3 individuals with missing data for race and 2 individuals with

missing data for BMI at the time of the first interview. All missing

data were imputed by best-subset regression before the analysis.

The a was set at 0.05, 2-tailed. We examined the acute infection-

by-race interaction term in the models. We also simultaneously

included infection and atrial fibrillation in the models to evaluate

their independent effects on ischemic stroke death or

hospitalization.

For analyses regarding the entire cohort of participants in the

HRS, survey-weighted Poisson regression was utilized, offset by

person-years of observation. The incident rate ratio for the asso-

ciation between the number of infection-related visits/stays and

the number of ischemic stroke hospitalizations was calculated.

To assess whether infection rates differed by race/ethnicity, we as-

sessed race/ethnicity-specific survey-weighted rates of infection

and regressed race on number of infection-related visits/stay using

a Poisson distribution, offset by the log of person-years under

observation. Analyses were conducted in Stata/MP.

Standard protocol approvals, registrations, and patient
consents. This study received human subjects approval from the

University of Michigan and the CMS Privacy Board.

RESULTS Infection before hospitalization for ischemic

stroke. There were 964 individuals hospitalized for
ischemic stroke. Their characteristics are shown in
table 1. Within 2 weeks of having an infection, partic-
ipants were 2.11 times more likely to be hospitalized
for ischemic stroke than at other time periods (table 1).
This elevated risk of stroke hospitalization after infec-
tion was evident across age groups, sex, BMI, and
smoking status, except for the underweight BMI cate-
gory, in which the number of patients was small.

Compared to non-Hispanic whites, non-Hispanic
blacks had similar risks of infection within 14 days
(whites: OR 2.30; blacks: OR 1.91) or within 30 days
(whites: OR 1.85; blacks: OR 2.32) before ischemic
stroke hospitalization. Hispanics were not at greater
risk of infection but the number of Hispanics hospi-
talized for ischemic stroke was low. The results were
similar for infections occurring within a 30-day
period before hospitalization for stroke (table 1).

The most frequent sites of infection in the 2 weeks
before hospitalization for stroke were the genitourinary
tract (34.6%), the respiratory tract (31.6%), and the

skin (15.8%) (table 2). Individuals with infections at
these 3 sites had greater than a 2-fold increase in the
risk of ischemic stroke hospitalization (OR 2.72 for
genitourinary, OR 2.48 for respiratory, OR 2.29 for
skin).

Infection was more likely to occur closer to hospi-
talization for ischemic stroke (figure e-1). Of such
stroke hospitalizations, most occurred in December,
with March, October, and November being the next
most common. Most infections (84.3%) were docu-
mented during outpatient visits, compared to hospital
or skilled nursing facility stays (15.7%). The associa-
tion between infection and ischemic stroke hospitali-
zation was evident when the infection occurred in an
outpatient setting (OR 2.22; 95% CI 1.72–2.85) and
not when the infection occurred in a previous hospi-
talization or skilled nursing facility stay (OR 1.38;
95% CI 0.78–2.42).

Infection before death from ischemic stroke. There were
287 individuals who died from ischemic stroke.
Table 3 shows their characteristics. Of the 287 stroke
deaths, 103 (36%) occurred in a hospital, 34 (12%)
in a skilled nursing facility, 52 (18%) under hospice
care, 12 (4%) while receiving outpatient services, and
86 (30%) at other locations. Of non-Hispanic blacks,
48% died from stroke in the hospital; this compared
with 33% of non-Hispanic whites. Stroke deaths
were most common in January, February, andMarch.

Individuals were 5.82 times more likely to die
from ischemic stroke if they had experienced an infec-
tion within the previous 30 days (95% CI 4.20–
8.07). This elevated risk was evident across age, sex,
race, ethnicity, BMI, and smoking status (table 3).

There was effect modification by race (p5 0.005).
Non-Hispanic blacks were 39 times more likely to die
of a stroke if an infection occurred in the previous 30
days when compared to other time periods (95% CI
9.26–166.0). In non-Hispanic whites, the strength of
this association was significantly lower (OR 4.50;
95% CI 3.14–6.44).

Most of the infections (57.4%) preceding ische-
mic stroke death were in the inpatient setting (either
hospital or skilled nursing facility). Ischemic stroke
death was associated with inpatient infection (OR
7.73; 95% CI 5.14–11.62) and less so with outpa-
tient infection (OR 2.01; 95% CI 1.40–2.88).

Effect of adjustment for atrial fibrillation. Atrial fibrilla-
tion was more common in the 30 days either before
ischemic stroke hospitalization (OR 2.53) or before
ischemic stroke death (OR 9.99) than in the compar-
ator time periods (table e-1, table e-2). These associ-
ations were evident in each racial/ethnic group.

Infection and atrial fibrillation each were indepen-
dent predictors of stroke (table 4). After adjustment
for atrial fibrillation, infection remained strongly
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associated with hospitalization (OR 2.00) and death
(OR 4.74) due to ischemic stroke. Of note, non-
Hispanic blacks had a particularly high probability
of death from ischemic stroke after an infection, with

a significant OR of 34.85 after adjustment for atrial
fibrillation.

After adjustment for atrial fibrillation, ischemic
stroke death remained associated with inpatient infec-
tion (OR 5.49; 95% CI 3.59–8.42) and also with
outpatient infection (OR 1.96; 95% CI 1.34–2.88).

Overall rates of infection by race. In the overall popula-
tion of HRS participants, the likelihood of having an
infection-related medical visit or stay was greater among
non-Hispanic blacks (survey-weighted mean 151.3
visits/100 person-years; 95% CI 142.3–160.4) and
Hispanics (167.6 visits/100 person-years; 95% CI
156.7–178.6) than among non-Hispanic whites (137.0
visits/100 person-years; 95% CI 132.6–141.3). There
was a significant association between number of
medical visits/stays in which an infection was recorded
and the number of hospitalizations for ischemic stroke
(p , 0.001). For each infection-related visit, the risk of

Table 1 Odds ratios for infection in the 14 days and 30 days before hospitalization for ischemic stroke

Group N (%)

2 Weeks before hospitalization 30 Days before hospitalization

% Infected,
risk period

% Infected,
comparison
periods, mean OR 95% CI

% Infected,
risk period

% Infected,
comparison
periods, mean OR 95% CI

Overall 964 (100) 13.8 7.7 2.11 1.67–2.67 21.4 14.2 1.87 1.53–2.29

Race/ethnicitya

Non-Hispanic white 711 (74) 13.4 6.9 2.30 1.73–3.05 20.5 13.8 1.85 1.45–2.35

Non-Hispanic black 174 (18) 14.4 8.6 1.91 1.12–3.26 24.7 14.2 2.32 1.47–3.68

Hispanic 69 (7) 15.9 11.6 1.50 0.69–3.27 21.7 18.1 1.31 0.64–2.68

Age, y

<70 158 (16) 13.9 5.5 3.61 1.87–7.00 22.2 10.3 3.39 1.95–5.90

70–79 360 (37) 13.6 8.0 1.95 1.33–2.85 18.1 13.1 1.59 1.13–2.25

‡80 446 (46) 13.9 8.1 1.95 1.39–2.74 23.8 16.5 1.79 1.34–2.38

Sex

Women 551 (57) 14.0 9.0 1.78 1.31–2.41 22.3 15.2 1.80 1.38–2.33

Men 413 (43) 13.6 5.9 2.72 1.88–3.94 20.1 12.8 1.99 1.44–2.75

Body mass indexb

Underweight 17 (2) 11.8 8.8 1.56 0.20–12.14 23.5 7.4 8.64 0.90–82.98

Normal weight 361 (37) 10.8 6.6 1.83 1.20–2.78 17.2 13.0 1.48 1.05–2.10

Overweight 388 (40) 16.0 7.5 2.49 1.76–3.52 24.0 14.8 2.14 1.57–2.93

Obese 198 (21) 15.2 9.7 1.87 1.12–3.11 23.7 15.8 1.94 1.25–3.01

Cigarette smoking

Ever 521 (54) 15.7 7.1 2.73 2.00–3.74 22.8 14.1 2.13 1.62–2.80

Never 443 (46) 11.5 8.3 1.51 1.05–2.18 19.6 14.3 1.60 1.18–2.17

Diabetes

Yes 306 (32) 15.0 9.6 1.79 1.20–2.65 26.1 17.0 1.92 1.39–2.67

No 658 (68) 13.2 6.7 2.31 1.73–3.10 19.1 12.9 1.84 1.42–2.38

Abbreviations: CI 5 confidence interval; OR 5 odds ratio.
aOther race/ethnicity category not listed (n 5 10).
bBody mass index at first interview.

Table 2 Odds ratios for type of infection in the 2 weeks before hospitalization
for ischemic stroke

Type of infection

Percentage of
infections in 2 weeks
before hospitalizationa OR 95% CI

Genitourinary 34.6 2.72 1.82–4.07

Respiratory 31.6 2.48 1.66–3.71

Skin 15.8 2.29 1.31–4.01

Septicemia 3.0 1.63 0.50–5.36

Digestive tract 2.3 4.00 0.81–19.82

Other 25.6 1.18 0.79–1.78

Abbreviations: CI 5 confidence interval; OR 5 odds ratio.
a Some individuals had infections at multiple sites.
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an ischemic stroke hospitalization increased by 1.6%
(95% CI 1.3%–1.8%).

Sensitivity analysis. We repeated the analyses (n 5

235) shown in table 4 after excluding all patients
who died under hospice care because treatment
potentially was withheld, and results were similar.
The overall OR for infection in the 30 days before
death from stroke was 6.08 (95% CI 4.23–8.72). In
particular, the effect modification by race remained.
In non-Hispanic blacks, the OR was 32.17 (95% CI
7.52–137.73), and in non-Hispanic whites, the OR
was 4.72 (95% CI 3.17–7.02).

DISCUSSION In this nationally representative cohort
of older Americans, we found that infection is a more
potent trigger of acute ischemic stroke death in blacks
than in whites. Acute infection increased the short-
term risk of stroke death disproportionately for non-
Hispanic blacks (a 35-fold increase in stroke death)
compared to non-Hispanic whites (a 3.6-fold

increase) after adjusting for atrial fibrillation.
Infection occurred often before stroke death in non-
Hispanic blacks, with 70% experiencing an infection
in the 30 days before stroke death compared to a
background (or comparison) frequency of 15%.
Acute infection increased the short-term risk of
incident stroke similarly across racial/ethnic groups,
suggesting that stroke incidence does not explain the
racial differences in stroke death related to acute
infection.

We found a differential effect of acute infection on
the transient risk of stroke mortality by race. Stroke
incidence did not explain this finding. Potential rea-
sons that acute infection is more common, more
lethal, or a more potent trigger of stroke death in
blacks are unknown but may include genetic suscep-
tibility, clinical, socioeconomic, environmental fac-
tors, or behaviors.15,24–26 Although racial disparities
in vaccination rates27 and access to care28 have been
reported, we were unable to assess vaccination and

Table 3 Odds ratios for infection in the 30 days before ischemic stroke death

Group N (%)
% Infected,
risk period

% Infected,
comparison
periods, mean OR 95% CI

Overall 287 (100) 49.1 18.3 5.82 4.20–8.07

Race/ethnicitya

Non-Hispanic white 222 (77) 44.6 18.6 4.50 3.14–6.44

Non-Hispanic black 44 (15) 70.5 14.8 39.21 9.26–166.00

Hispanic 20 (7) 50.0 22.5 5.18 1.35–19.95

Age, y

<70 15 (5) 60.0 20.0 20.00 2.40–166.94

70–79 69 (24) 44.9 15.6 5.46 2.83–10.55

‡80 203 (71) 49.8 19.1 5.60 3.81–8.22

Sex

Women 183 (64) 48.6 19.5 5.25 3.50–7.86

Men 104 (36) 50.0 16.1 7.01 4.02–12.23

Body mass indexb

Underweight 25 (9) 36.0 16.0 4.35 1.25–15.07

Normal weight 147 (51) 48.3 19.6 4.34 2.87–6.57

Overweight 84 (29) 47.6 15.8 9.40 4.57–19.31

Obese 31 (11) 67.7 21.0 14.63 4.23–50.61

Cigarette smoking

Ever 134 (47) 42.5 17.9 4.32 2.70–6.89

Never 153 (53) 54.9 18.6 7.61 4.78–12.11

Diabetes

Yes 62 (22) 58.1 26.2 5.21 2.65–10.24

No 225 (78) 46.7 16.1 6.01 4.14–8.73

Abbreviations: CI 5 confidence interval; OR 5 odds ratio.
aOther race/ethnicity category not listed (n 5 1).
bBody mass index at last interview before death.
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access problems in this study. Infections may pro-
mote atherosclerosis and thrombosis through several
biological mechanisms.29

Our data suggest that atrial fibrillation partially ex-
plains the infection–stroke association, consistent with
previous reports of an association between acute infec-
tion and an increased risk of cardioembolic stroke.12,30

Studies have also shown that acute infection is associ-
ated with stroke due to large-vessel atherothromboemb-
olism.12 Interestingly, cardioembolic strokes and large-
artery infarcts are ischemic stroke types that are more
common in whites compared with blacks.12,30,31 Some
reports suggest that the risk of stroke after acute infec-
tion appears to be greater in those with less vascular
burden.11,12

Previous reports have suggested that respiratory
infections are more potent triggers of stroke than
other types of infections, with the risk sustained for
90 days but highest in the first 3–7 days.10,12,32 How-
ever, we found that genitourinary and skin infections
as well as respiratory infections were potent triggers of
acute ischemic stroke. We extend previous work by
showing that acute infection is a potent trigger of
acute ischemic stroke in older adults, even the oldest
old, rather than operating primarily in young and
middle-aged patients.12,33 We found a trend toward
a stronger effect of acute infection on the risks of both
incidence of and mortality from ischemic stroke in
those less than age 70 than in those aged 70 or older,
similar to previous reports.12

Immunization represents one potential strategy to
reduce racial disparities in stroke death. Influenza vacci-
nation decreased the risk of stroke in a case-control

study34 and the risks of death and ischemic events in
patients with coronary artery disease,35 prompting clin-
ical guidelines to recommend annual influenza vaccina-
tion for cardiovascular patients.36 Although a recent
disappointing study found that pneumococcal vaccina-
tion did not reduce the risk of stroke or myocardial
infarction,37 the introduction of a pneumococcal con-
jugate vaccine for children is reducing the racial dispar-
ity in pneumococcal disease.38 Whether immunizations
for influenza and pneumococcal disease prevent stroke
deaths directly by reducing vascular events or indirectly
by reducing infections, racial disparities in immuniza-
tion rates are a major problem. Although the Healthy
2010 initiative sought to eliminate these racial dispar-
ities in adult immunization rates, there was no progress
in influenza immunization, for which the data showing
benefit are stronger.39

Infection was ascertained using diagnosis codes
available from hospital stays, skilled nursing facility
stays, emergency room visits, physician visits, home
health visits, and other outpatient visits. Inaccuracies
in the use of such codes would be expected to result in
nondifferential misclassification. That is, if the codes
were somewhat inaccurate during the at-risk time
period, they are also likely to be somewhat inaccurate
in the 4 comparison periods. Such nondifferential
misclassification drives the OR towards the null and
as such, we would be less likely to observe a significant
difference and the estimates of effect reported here are
likely to be conservative.

There are other limitations of this study. It is pos-
sible that factors related to vascular health changed
between the risk period and the comparison periods.

Table 4 Odds ratios for infection and atrial fibrillation in the 30-day periods before hospitalization and before
death due to ischemic stroke by race/ethnicity

Race/ethnicity

Ischemic stroke hospitalization Ischemic stroke death

ORa 95% CI p Value ORa 95% CI p Value

Non-Hispanic white

Infection 1.80 1.41–2.29 ,0.001 3.58 2.45–5.24 ,0.001

Atrial fibrillation 2.22 1.50–3.27 ,0.001 7.03 3.73–13.24 ,0.001

Non-Hispanic black

Infection 2.22 1.40–3.54 0.001 34.85 8.02–151.38 ,0.001

Atrial fibrillation 3.07 1.23–7.65 0.016 5.64 0.81–39.53 0.082

Hispanic

Infection 1.28 0.62–2.64 0.496 3.53 0.87–14.31 0.077

Atrial fibrillation 1.77 0.16–20.04 0.645 9.81 1.02–94.57 0.048

All groups

Infection 2.00 1.58–2.54 ,0.001 4.74 3.37–6.68 ,0.001

Atrial fibrillation 2.65 1.78–3.93 ,0.001 6.68 3.78–11.81 ,0.001

Abbreviations: CI 5 confidence interval; OR 5 odds ratio.
aModels included both infection and atrial fibrillation.
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There was a maximum of 9 months from the begin-
ning of the first comparison period and the end of the
risk period. It is possible that new events occurred
during this time. Personal data were collected through
HRS interviews every 2 years. We considered the pos-
sibility of diagnostic bias (e.g., stroke found during a
diagnostic workup for infection). However, the date
of the visit/stay when the infection was recorded pre-
ceded the date of hospitalization for stroke. At the
time when the infection was recorded (during a clinic
visit, home health visit, or previous hospital stay),
stroke was not recorded. This provides evidence that
the infection occurred before the stroke. Moreover,
because our measure of infection was a health care
visit for infection, our results may underestimate
the infection rate and magnitude of the infection-
triggered stroke risk in those with reduced health care
access such as blacks and Hispanics. Although we did
not examine season as a confounder or effect modi-
fier, we are not aware of evidence or a biological rea-
son that season would explain or modify whether race
modifies the effect of acute infection on ischemic
stroke hospitalization or mortality.

Infection is a common potential trigger of ische-
mic stroke. Infection is more common in non-
Hispanic blacks and has a more detrimental impact
on their risk of stroke death. These data suggest that
acute infection may contribute to the black–white
disparity in stroke mortality.
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