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4. Rationale:  

Long-term trends have shown a decrease in stroke incidence rates in several countries in 

the last decades
1-4

; however, reports on changes in gender- and race-specific incidence 

and case-fatality rates over time are not consistent. Gender disparities in stroke rates in 
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adults aged 45-54 years are growing with time
5-7

. Data from the Rochester community 

study
5
 and from the Swedish Hospital Discharge Register

6
 show an increasing incidence 

of stroke among women in their midlife years. Furthermore, women 45-54 years old in 

the NHANES 1999 to 2004 had twice the odds of having experienced a stroke versus 

men of the same age
7
. These findings suggest that the observed disparity in stroke 

prevalence is more likely explained by an increasing incidence of stroke among women 

than by differential survival.  

 Studies from the US and the UK on race-specific trends generally show a decline in 

stroke incidence for the white population
8-10

. No changes in stroke incidence in the black 

population have been reported in some studies
9-10

, while others show a decline in stroke 

incidence in black women, but not in men
8
. Trends in stroke incidence and 30-day 

mortality over several decades have been described based on the Framingham Study 

original and offspring cohorts' data. Fifty-year trends show a decrease in lifetime risk of 

stroke in men and women, along with a decline in 30-day mortality in men only
11

; 

however this study does not include analysis of trends in recent years.  

 The Atherosclerosis Risk in Communities (ARIC) cohort study presents a unique 

opportunity for evaluating trends in stroke incidence and case fatality, as well as 

differences by gender and race. A previous ARIC study on middle-aged adults followed 

up from 1987 to 1995 showed highest age-adjusted incidence rates for black men 

followed by black women, white men and white women. Age-adjusted case fatality rates 

tended to be higher among blacks and men, although this finding was not statistically 

significant
12. Updated trends in stroke incidence and case fatality, and trends by gender 

and race based on more than 20 years of follow-up have not been published. The present 

study, using data collected in ARIC during the last 25 years, will provide the required 

information for estimating the actual burden of stroke.  

 

5. Main Hypotheses: 

1. Age-adjusted stroke incidence and case-fatality are decreasing. The decrease 

differs by gender, race and time period. 

2. In middle-aged (45-54 years old) women stroke incidence rates are increasing 

with time. 

 

In addition to the main hypotheses, the following question will be studied:  

How do risk factors for stroke impact trends in stroke incidence? 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

 

Validated data on stroke collected for all participants in the ARIC Cohort will be used.  

 

Main Outcome Variables: 

  Rates of first-ever stroke, recurrent stroke, 28-day case fatality and 1-year survival  

  Trends in age-and gender-specific incidence rates and in age-adjusted gender, race  

and time period-specific rates  
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Study population: 

The study population includes ARIC participants who attended Visit 1 and who do not 

meet the following exclusion criteria: 

 Non-black or non-white 

 Missing covariates included in statistical models (see below) 

 

Summary of Data Analysis:  

1.  Age-adjustment will be conducted according to the ARIC Cohort (Visit 1) age-

distribution, and secular trends in age-adjusted stroke incidence rates will be 

presented.  

2. Kaplan-Meier survival curves will be used to show the overall survival function 

of the first-ever stroke as well as the stratified curves based on gender and race 

separately. Differences between the strata will be studied with the log-rank test.  

3. Cox proportional hazard models will be computed entering age, gender and race 

as covariates, and further adding stroke risk factors included in the ARIC risk 

score (current smoking, systolic blood pressure, left ventricular hypertrophy, 

coronary heart disease, hypertension medication and diabetes)
13

 to evaluate their 

effect on stroke trends. Using the first ARIC visit as baseline, we will use Cox 

analysis to assess the effect of time (plotting log RH vs. time). In addition to the 

linear trend, we will describe the survival curve using splines. 

4. Conditional risk set model will be considered to model ordered recurrent stroke 

time with adjustment to a set of confounders mentioned above. 

5. Mortality and 28-day case fatality after the first-ever stroke will be also analyzed 

using nonparametric and parametric approaches in survival analysis.      

6. A potential healthy volunteers' effect will be assessed analyzing trends in the first 

3 years of ARIC in comparison with later periods. 

 

Anticipated challenges/ limitations:  

1.  There might not be enough power for all the proposed analyses. However, by 

2009, 1115 definite and probable incident strokes have occurred in the ARIC 

Cohort, of them 976 definite and probable incident ischemic strokes. By the end 

of next summer, more cases will be available for analyses. 

2.  Although stroke is adjudicated in ARIC, potential differences in the definition of 

stroke cases during this prolonged period (e.g. due to increasing availability of CT 

and MRI) will have to be assessed and accounted for as needed.  

3.  Due to the small number of hemorrhagic strokes (111 incident cases by 2009), 

secular trends will be presented only for rates of all incident hemorrhagic stroke.   

 

7.a. Will the data be used for non-CVD analysis in this manuscript? __Yes     X   No 

 

 b. If Yes, is the author aware that the file ICTDER03 must be used to exclude 

persons with a value RES_OTH = “CVD Research” for non-DNA analysis, and 

for DNA analysis RES_DNA = “CVD Research” would be used? __ Yes  __ No 

(This file ICTDER has been distributed to ARIC PIs, and contains  

the responses to consent updates related to stored sample use for research.) 
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