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Background—Though stroke risk factors such as substance use may vary with age, less is 

known about trends in substance use over time or about performance of toxicology screens in 

young adults with stroke.

Methods—Using the Greater Cincinnati Northern Kentucky Stroke Study, a population-based 

study in a 5-county region comprising 1.3 million people, we reported the frequency of 

documented substance use (cocaine/marijuana/opiates/other) obtained from electronic medical 

record review, overall and by race/gender subgroups among physician-adjudicated stroke events 

(ischemic and hemorrhagic) in adults 20–54 years old. Secondary analyses included heavy alcohol 

use and cigarette smoking. Data were reported for 5 one-year periods spanning 22 years (1993/4–

2015), and trends over time were tested. For 2015, to evaluate factors associated with performance 

of toxicology screens, multiple logistic regression was performed.

Results—Overall, 2152 strokes were included: 74.5% were ischemic, mean age was 45.7±7.6, 

50.0% were women, and 35.9% were Black. Substance use was documented in 4.4%, 10.4%, 

19.2%, 24.0% and 28.8% of cases in 1993/4, 1999, 2005, 2010 and 2015, respectively 

(ptrend<0.001). Between 1993/4 and 2015, documented substance use increased in all demographic 

subgroups. Adjusting for gender, comorbidities, and NIHSS, predictors of toxicology screens 

included Black race (aOR 1.58, 95%CI 1.02–2.45), younger age (aOR 0.70, 95%CI 0.53–0.91, per 

10 years), current smoking (aOR 1.62, 95%CI 1.06–2.46) and treatment at an academic hospital 

(aOR 1.80, 95%CI 1.14–2.84). After adding chart reported substance use to the model, only chart 

reported substance abuse and age were significant.

Conclusions—In a population-based study of young adults with stroke, documented substance 

use increased over time, and documentation of substance use was higher among Black compared 

with White individuals. Further work is needed to confirm race-based disparities and trends in 

substance use given the potential for bias in screening and documentation. Findings suggest a need 

for more standardized toxicology screening.

Graphical Abstract
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Introduction

Each year, young adults between 18 and 50 years old experience 10% of all strokes 

in the United States,1 and young adult patients experience a high burden of death and 

disability following stroke. Prospective data have demonstrated that the cumulative 20-year 

mortality for those 18 to 50 years old with stroke is four times higher than expected 

based on the general population.2 The majority of young adult stroke survivors regain 

functional independence but are at risk of adverse outcomes such as an impaired quality of 

life, poststroke depression, and cognitive impairment.3–5 In addition to these poor health 

outcomes, young adult patients may be burdened socially and financially by onset of 

disability during their peak productive years. Additional literature has reported racial, ethnic, 

geographic, and gender-based disparities in stroke hospitalization rates in young adults.6–9

There are also concerning temporal trends regarding an increasing incidence of strokes 

in young adults over time.1,10 Contributors to the increasing incidence of stroke in 

young adults may include a growing prevalence of traditional stroke risk factors in that 

population, such as hypertension, diabetes, lipid disorders, and obesity,6,11,12 but may also 

include more atypical risk factors such as substance use. Substance use, which has been 

shown to be associated with stroke, has also been increasing in the general population 

over the past decades.13,14 In 2018, approximately 19.4% of the U.S. population age 

12 and above reported substance use, most commonly marijuana and prescription pain 

relievers.15 While sympathomimetic drugs of abuse such as cocaine and amphetamines have 

stronger associations with stroke than other substances, strokes associated with substances 

such as marijuana, heroin/opioids, synthetic cannabinoids, anabolic androgenic steroids, 

phenylcyclohexyl piperidine, and lysergic acid diethylamide have also been described in the 

literature.11,16–21

In a clinical setting, toxicology screening can be ordered when substance use is suspected 

to have contributed to a patient’s stroke mechanism. However, disparities in toxicology 

screening have been reported for young adult patients with stroke. Young adult Black and 

male stroke patients have been found to be overrepresented in toxicology screening relative 

to the national prevalence of drug use in those populations.22–24 Though positive results 

may contribute to knowledge of possible stroke etiology and allow for patient counseling 

regarding drug use, a focus on substance use as stroke etiology also has the potential to 

result in under testing for other important etiologies such as hypercoagulability, large vessel 

atherosclerosis, small vessel disease, or cardioembolic phenomena. Further, prior research 

has shown that there is low diagnostic yield for toxicology screening in stroke.23,25

Our study objectives were: 1) To describe patterns of documented substance use over the 

full study period of the Greater Cincinnati Northern Kentucky Stroke Study (GCNKSS) (22 

years) and over the last 10 years of the study to capture more recent trends among stroke 
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patients in a large population-based stroke surveillance study; and 2) To investigate race and 

gender-based differences in toxicology screening of young adult patients (18 to 54 years 

old) with stroke. Our secondary objectives were to describe the breakdown of substance type 

used and/or reported by patients during the study periods and to evaluate rates of heavy 

alcohol use and cigarette smoking among young adults with stroke.

METHODS

Study Design/Study Population

The GCNKSS is a population-based study in which strokes occurring among residents of 

a 5-county region of southern Ohio and northern Kentucky are ascertained for a full year 

every 5 years. The GCNKSS population has been shown to be representative of the greater 

U.S. population in terms of Black race, sex, age, education, and income.26 All physician-

adjudicated cases of stroke among individuals age 18 to 54 presenting to one of the region’s 

acute care hospitals in all study periods (7/1993–6/1994, 1999, 2005, 2010, 2015) were 

included along with a weighted sample of patients presenting to outpatient facilities. This 

study was approved by the IRB at each participating institution. We adhered to STROBE 

guidelines. Data are available to qualified investigators by request to the GCNKSS principal 

investigators.

Case Definitions/Data Abstraction

Potential stroke cases in each of the five study periods were identified by trained study 

nurses using International Classification of Diseases (ICD) stroke codes (ICD-9 codes 

430–436 or ICD-10 160–169) followed by adjudication by trained study physicians. For 

consistency over the 5 study periods, imaging evidence of stroke was not required to meet 

the clinical case definition. Following adjudication of cases as stroke events, cases were then 

subtyped into ischemic (IS), intracerebral hemorrhage (ICH), or subarachnoid hemorrhage 

(SAH) as previously described.26–28 Transient ischemic attacks were not included in this 

analysis.

Definition of Documented Substance Use

For the purposes of examining patterns of documented substance use over time (excluding 

alcohol and smoking), substance use was defined as use of any of the following: crack/

cocaine, marijuana, opiates, and several other recreational substances categorized as “other 

substances”. Other substances included hallucinogenics, amphetamines, and non-prescribed 

benzodiazepines. Prescribed medications including prescribed opiates and benzodiazepines 

were not included in the analyses. A case was included as positive for substance use if there 

was documented history of the included substances (marijuana, crack/cocaine, opiates, or 

other) in the clinical record. For all study periods, documentation of substance use could 

have been due to patient report or positive toxicology screens, with consistent variables 

collected over time. In a sub-analysis, the frequencies of use of specific substances over 

time were reported using self-report data from the medical record. For 2015 two additional 

variables were added to the data collection; “Alcohol level ordered”, and “Drug screen 

obtained”. These variables were used only for a multivariable analysis of predictors of 
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performance of toxicology and alcohol screening in 2015, they were not used in the 

definition of substance use for comparisons over time.

Alcohol Use and Cigarette Smoking Definitions

Heavy alcohol use was defined as documentation of > 2 servings of alcohol per day present 

in the medical record. For cigarette smoking history (conventional cigarettes) (defined in 

the following categories: never, past, or current (defined as within 3 months)), data were 

abstracted from the medical records. For 2015 only, if use of electronic cigarettes were 

documented in the medical record, these data were recorded separately from conventional 

cigarettes.

Covariates relating to toxicology screening, and other variables

Data on demographic variables and clinical variables (history of diabetes, history of 

hypertension, history of coronary artery disease, or prior stroke), National Institutes of 

Health Stroke Scale (NIHSS) score, and treatment at an academic vs. community hospital 

were also abstracted from patient records.

For the purposes of investigating predictors of toxicology screening, data on whether urine 

or blood screens were ordered during the hospital admission were also abstracted by trained 

study nurses. These data (whether a toxicology screen was obtained) were only available 

during the 2015 study period. For alcohol, testing for alcohol levels was also abstracted from 

patient records, but again information regarding ordering of the screen was only available in 

2015.

Statistical Analysis

Demographic and clinical characteristics of individuals in each study period (gender, race, 

stroke subtype (IS, ICH, or SAH), and age) were reported using descriptive statistics. As 

data collection of medical history variables involved medical record review, if the condition 

(e.g., diabetes) was not recorded as positive in the medical record, it was assumed as not 

present. Similarly, for documented substance use and use of specific drugs, no mention in 

the medical record was categorized as “no” for the purposes of analyses. All data were 

available for age, sex and race, though there were 5 individuals categorized as “other” race 

in which the “other” race was not specified. Missingness for heavy alcohol use and cigarette 

smoking status is shown in the appropriate tables. Missing data were not imputed.

For our first objective, to describe patterns of documented substance use over time among 

stroke patients, we reported the frequency and percentage of stroke cases that either self-

reported or tested positive for non-prescribed substances excluding alcohol or cigarettes, 

both overall and in race/gender specific subgroups. To test for changes over time, we used 

the Cochran Armitage test for trend, first over all study periods and then over the last 3 study 

periods (from 2005 to 2015). We chose to also perform the trend test over the last 10 years 

of the study period in order to investigate trends over time in a more contemporary time 

frame. These analyses were repeated for heavy alcohol use and for cigarette use, as defined 

above.
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For our second major objective, the frequency and proportion of patients in each 

demographic subgroup (Black women, White/Other women, Black men, White/Other men) 

in whom a toxicology screen was obtained for 2015 (the only study period when these 

data were available), and differences by groups were tested using chi-square tests. Because 

our study population is approximately 99% either Black or White (and <1% Other race), 

individuals categorized as “Other” were combined with White individuals for the purposes 

of these analyses. Sequential multivariable logistic regression models were then used to 

investigate factors associated with the performance of toxicology screening in 2015. In 

the model, we included factors hypothesized to affect the likelihood of toxicology screens. 

In the initial model, variables included age, co-morbidities including prior stroke, stroke 

severity as measured by the NIHSS, current smoking status, and treatment at an academic 

vs. non-academic treatment center. In a second model, we also included documentation 

of substance use in the medical record (either current or former). Odds ratios with 95% 

confidence intervals were reported.

Secondary analyses

As an exploratory objective, we described the breakdown of substances used and/or reported 

by patients during the study periods. First, for specific time periods, we examined the 

proportion of stroke cases in which patients self-reported use of marijuana, cocaine, opiates, 

or other substances. This was repeated by stroke subtype (IS, SAH, and ICH). For 2015, 

we specifically examined use within 24 hours given the possible contribution to stroke 

pathophysiology when used in this time frame.

Since prescription opiates were excluded from previous analyses, we reported use of 

prescription opioids as the frequency and proportion of cases (overall and stratified by 

subgroup) with prescribed opioids at time of admission. Trends over time were tested using 

the Cochran-Armitage test.

For 2015 only, we also reported the proportion of toxicology screens and blood alcohol tests 

with positive results, overall and by demographic subgroup. All analyses were performed 

using SAS® Version 9.4 (SAS Institute, Cary, NC). P-values < 0.05 were considered 

significant.

RESULTS

Baseline demographics

The present analysis included 2152 physician-confirmed strokes across all 5 study periods 

(Table 1). Overall, the mean age was 45.7 (SD 7.6). The percentages of women, Black, and 

White patients were 50.0%, 35.9%, and 63.2%, respectively. Overall, 20 of 2152, less than 

1% of the sample was in the “Other” race category. Demographic characteristics by year are 

included in Table 1. Ischemic strokes were most common (74.9% of cases overall), followed 

by ICH (15.7%) and SAH (9.1%).
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Documented Substance Use Over Time

Data describing rates of documented substance use in the overall study population and 

stratified by demographic subgroups are included in Figure 1 and Supplemental Table 

1. Between the first and last study periods and between 2005 and 2015, there was a 

significant increase in documented substance use overall (Ptrend < 0.0001 and Ptrend = 

0.0004, respectively). Over the same 10-year time period, among all stroke cases by race/

gender subgroup, there was a significant increase in substance use among White/Other 

women (6.8% in 2005 to 17.6% in 2015, Ptrend = 0.006) and White/Other men (17.1% in 

2005 to 28.1% in 2015, Ptrend = 0.02). In contrast, rates of documented substance use were 

relatively stable among Black women (31.0% in 2005 to 34.6% in 2015, Ptrend = 0.54) and 

Black men (33.7% in 2005 to 41.0% in 2015, Ptrend = 0.33). For heavy alcohol use (Table 2), 

there was no significant linear trend overall or in specific demographic subgroups between 

2005 and 2015. There was a decrease in heavy alcohol use for Black men between 1993/4 

and 2015.

Cigarette smoking rates over time and by subgroup are displayed in Supplemental Table 

2. There was no significant temporal trend overall in the proportion of cases who reported 

current smoking, either overall or in specific subgroups. Current smoking rates ranged from 

43.4% in 1993/4 to 46.7% in 2015 (p=0.56). Regarding electronic cigarette use, only 0.7% 

of the 457 cases in 2015 reported electronic cigarette use. These data were not collected in 

prior years.

Documented use of specific substances over time is displayed in Supplemental Table 

3 and by stroke subtype in Supplemental Table 3a (by stroke subtype). Over time, 

there was a significant increase in reported rates of documented substance use for all 

substances (Supplemental Table 2, p<0.0001). Reported use of marijuana, cocaine, and other 

substances increased over the observed study periods. Overall, 4% of study participants 

reported use of a specific substance in 1993/4 compared with 28.8% in 2015. Rates of 

marijuana use had the largest increase in reported use over time, from 0.7% in 1993/4 

to 9.8% in 2005 to 19.0% in 2015. Cocaine was the second most frequently reported 

substance used in every study period after 1999. The rate of documented cocaine use 

increased from 2.4% in 1993/4 to 9.4% in 2015 (p=0.0002). Documented use of opiates 

and other substances (including benzodiazepines and non-cocaine sympathomimetics) 

occurred less frequently than marijuana and cocaine in all study periods. Finally, in 

2015, for documented substance use within 24 hours of stroke, 3.3% reported marijuana 

use, 2.0% reported crack/cocaine use, 1.3% reported opiate use (excluding prescriptions), 

and 2.6% reported other substances. Other substances included non-prescribed drugs 

that did not fit into the categories of marijuana, cocaine, or opiates. These included 

hallucinogenics (phenylcyclohexyl piperidine, 3, 4-methylenedioxy-N-methamphetamine, 

lysergic acid diethylamide), amphetamines, benzodiazepines, and barbiturates.

Prescription opioids were excluded from the main analysis, but we understand that 

prescriptions are likely the source of opioids for some individuals. In 1993/4 there were 

no reported prescription opioids compared with 18.8% of the stroke cases (n=458) in 

2015. Linear trends over time between 2005 and 2015 were not significant in any of the 

demographic subgroups (data not shown).
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Screening Rates

Urine or blood toxicology screening was ordered on 32.0% of young adults with stroke in 

2015 (Supplemental Table 3). Black men had the highest proportion (42.3%) of toxicology 

screens ordered, followed by Black women (35.6%). The proportions White/Other men and 

White/Other women who were tested were lower (28.1% and 27.2%, respectively). In the 

same year, 15.5% of patients had blood alcohol levels tested, with frequencies of about 17% 

for all race/sex subgroups except for White/Other women (12.0%). Data on the yield of 

toxicology screens was limited (data on specific substances were not available), but overall 

positivity rates by group are similar (Supplemental Table 4).

In multivariable analysis, Black patients had 58% higher odds (aOR 1.58 95%CI 1.02–2.45) 

of being screened for substances compared with White/Other patients, adjusting for age, 

gender, history of diabetes, hypertension, coronary artery disease, prior stroke, NIHSS score, 

smoking status, treatment at an academic center, and stroke type (p=0.04) (Table 3). Current 

smoking, younger age, and treatment at an academic medical center were also significant 

predictors of toxicology screening, and there was no significant effect of gender in this 

model (Table 3). After adding current or former substance use as documented in the medical 

record to the model, however, Black race was no longer significant (aOR 1.30, 95%CI 0.82–

2.07, p=0.26). In the model with blood alcohol testing as the outcome (data not shown), only 

NIHSS score at presentation (aOR 1.06, 95% CI 1.02–1.08) and current smoking (aOR 1.82, 

95%CI 1.05–3.14) were significant as predictors of testing, though current smoking was no 

longer significant after including chart documented substance use in the model.

DISCUSSION

In this population-based study of young adults with stroke, we sought to investigate the 

trends in documented substance use over a 22-year period as well as the performance of 

toxicology and alcohol screens in the 2015 study period. Our major findings were that 

documented substance use increased over time, particularly marijuana and cocaine. Overall, 

documented substance use seemed to increase most substantially among White women 

and White men, while rates in Black women and men have gone up since 1993/4 but 

not since 2005. Rates of heavy alcohol use and smoking were stable over time with the 

exception of a decrease in heavy alcohol use among Black men from 1993/4 to 2015. In 

addition, substance use was documented more frequently among Black individuals. Overall, 

our findings of increasing documented substance over time parallels trends in the U.S. 

population during a similar time frame.13,29 This has been found to be true across many 

race/ethnicity and gender subgroups in the overall U.S. population, although there is limited 

published longitudinal data analyzing trends in substance use by race/ethnicity and gender.

It is unknown the extent to which our findings of race-based differences in use or temporal 

changes in use are truly reflective of substance use rates among stroke patients, as it 

is also possible that differences in rates of documented substance use reflect biases in 

screening and documentation. In our study, race-based differences in documented substance 

use were substantially larger than previously documented race differences in the prevalence 

of substance use in the population,30 though our race-based differences in prevalence of 

documented substance use are consistent with prior GCNKSS data.31 There are data to 
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support the possibility of race-based biases in medical record documentation32 as well as 

race and age-based biases in drug testing of stroke patients,24 but it is unknown whether 

biases in documentation contributed to our findings. Data from other population-based 

studies on cocaine use among young adults with stroke did not demonstrate differences 

between Black women and White women but did demonstrate higher rates of cocaine 

use among Black men compared with White men,33 though this difference was not as 

pronounced as in our findings. It is also interesting to note that in the current study, the 

positivity rate of toxicology screens was similar across the demographic subgroups, though 

this analysis is limited by small numbers of positive results. With regard to temporal changes 

in how physicians screen for and document substance use, it is possible that documented 

rates of substance use increased over time in our study partially because of changes in 

physician awareness of substance use or due to changes in medical practice that have 

resulted in increased screening rates. Unfortunately, potential biases in screening for and 

documentation of substance use is a construct that is not easily measured but should be 

considered in future studies on this topic. Further, future prospective study designs could be 

used to attempt to better capture substance use among patients with stroke in an unbiased 

manner.

Especially concerning in our study were the rates of current smoking in this young adult 

population with stroke. Rates in this population have not decreased over time despite public 

health efforts to decrease the prevalence of smoking nationwide, though stable smoking 

rates among adults with stroke may not be representative of the population estimates, where 

smoking rates have decreased.34 Smoking, however, remains an important modifiable stroke 

risk factor in young adults.

There are numerous other potential implications of our findings of increasing rates of 

documented substance use over time, the most obvious being the possible link to either 

stagnant or increasing stroke incidence among young adults when compared to decreasing 

stroke rates among older adults. Even if increased rates of documented substance use are not 

causally linked to increasing rates of stroke at the population level, other negative physical 

and mental health effects of substance use cannot be ignored.

With regards to performance of lab based toxicology screens, patients that were younger, 

Black, or treated at an academic center were more likely to have toxicology screens 

performed, consistent with prior single center studies.24 One potential implication here 

is that patient race affects physicians’ medical decision making for stroke patients. It is 

important to note, however, that race became non-significant in the model when documented 

substance use was added as a variable, though this should be interpreted with caution given 

the retrospective nature of data collection and potential biases in documentation of substance 

use in the chart. Specifically, because data were collected retrospectively, it is possible that 

substance use was documented in the medical record after the return of the drug screen 

results.

It remains concerning that there is a difference in rates of screening for substances between 

racial groups given the potential for related biases in care and outcomes. The intended value 

of toxicology and alcohol screening in the context of an acute stroke is to assess risk factors 
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that may have led to the illness. If a screen is positive, patient counseling and referral to 

appropriate services can aid in rehabilitation and future stroke prevention. As such, protocols 

should be designed to incorporate appropriate toxicology screening into acute stroke care 

while minimizing potential biases by race or other factors such as age.

Our findings of selective toxicology screening point to the need for further, thoughtful 

consideration of the importance of urine toxicology screening when patients present with 

stroke. Recent guidelines on the secondary prevention of stroke from the American Heart 

Association35 recommend that patients with cryptogenic stroke should be screened for 

substances (Level 2a recommendation), as there is a particularly increased risk of stroke 

associated with use of cocaine and/or amphetamines.33,35 The same guidelines recommend 

(Level 1) that counselling services be provided to those patients with stroke or TIA with 

known substance use disorders, those who test positive for simulants, or those who meet 

criteria for heavy alcohol use (> 2 drinks per day for men or > 1 drink per day for women).35 

Further, in the guidelines for care of the acute ischemic stroke patient, it is noted that 

“illicit drug use may be a contributing factor to incident stroke” and that substance use 

is not a contraindication to intravenous alteplase.36 To avoid biases in screening for and 

detecting substance use and to ensure opportunities for counselling for patients regardless of 

demographic subgroup, we would advocate for the inclusion of toxicology screens as part of 

established protocols with the nuance that detection of substances does not necessarily imply 

causation of the stroke and that other etiologies should be investigated and other risk factors 

addressed. It is unknown whether the detection of substances on the toxicology screens of 

stroke patients affects whether a full diagnostic work-up is completed (e.g., performance of 

vessel imaging, cardiac testing/echocardiogram), but this could be a topic of future research.

Limitations

There are several additional limitations of this study. First, as discussed above, there are 

likely biases in the screening for and documentation of substance use which may have 

affected the rates of documented substance use in our study. Cultural trends in the practice 

of screening stroke patients for substances (either by asking patients to self-report substance 

use or sending laboratory screens) may also have affected our results. On a population-level, 

it is impossible to interpret true substance use rates from this dataset due to surveillance 

bias. Further, our study is based largely on Black and White participants and may not be 

generalizable to patients who identify with other race or ethnic groups.

Conclusions

In summary, rates of documented substance use among young adult patients with stroke 

increased significantly over a 22-year period, which is concerning given the known negative 

impact of substance use on overall health and on stroke risk in some cases. Though race-

based differences in screening and documented substance use were identified, more work is 

needed to understand the contribution of potential biases in screening and documentation. 

Clinical practice may be improved by standardizing stroke protocols to reduce population-

based disparities in screening while ensuring that suspected substance use in stroke patients 

does not preclude the consideration of other important stroke etiologies and risk factor 

management strategies.
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Refer to Web version on PubMed Central for supplementary material.
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Non-standard Abbreviations and Acronyms

GCNKSS Greater Cincinnati Northern Kentucky Stroke Study

IS Ischemic Stroke

ICH Intracerebral hemorrhage

SAH Subarachnoid hemorrhage

NIHSS National Institutes of Health Stroke Scale
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Figure 1. 
Documented Substance Use Over Time by Demographic Subgroup Among Young Adults 

(18–54 years of age) with Stroke in the GCNKSS

Data presented as the proportion (%) of stroke cases in a given year and subgroup (or 

overall) that either self-reported or tested positive for non-prescribed substances, excluding 

alcohol or cigarettes.

*P-value <0.05 for trend, 1993/4–2015, †P-value <0.05 for trend, 2005–2015.
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Table 1

Demographics of Stroke Cases Among Patients 18 to 54 Years Old in the Greater Cincinnati Northern 

Kentucky Stroke Study

1993/4 N=297 1999 N=376 2005 N=501 2010 N=521 2015 N=457 Overall p-value

Age 45.3 (8.0) 45.3 (7.5) 45.6 (7.4) 46.6 (7.0) 45.5 (8.1) 0.16

Sex 149 (50.2) 181 (48.1) 248 (49.5) 273 (52.4) 226 (49.4) 0.76

 Women

Race 0.51*

 Black 103 (34.7) 134 (35.6) 176 (35.1) 180 (34.6) 179 (39.2)

 White 190 (64.0) 239 (63.6) 321 (64.1) 339 (65.1) 271 (59.3)

 Other 4 (1.3) 3 (0.8) 4 (0.8) 2 (0.4) 7 (1.5)

Stroke Subtype 0.01**

 Ischemic 219 (73.7) 260 (69.2) 374 (74.6) 404 (77.5) 355 (77.7)

 ICH 46 (15.5) 61 (16.2) 80 (16.0) 79 (15.2) 71 (15.5)

 SAH 32 (10.8) 53 (14.1) 41 (8.2) 38 (7.3) 31 (6.8)

 Unknown 0 2 (0.5) 6 (1.2) 0 0

Age group (years) 0.11

 18–34 40 (13.5) 39 (10.4) 47 (9.4) 39 (7.5) 51 (11.2)

 35–44 64 (21.6) 94 (25.0) 120 (24.0) 106 (20.4) 106 (23.2)

 45–54 193 (65.0) 243 (64.6) 334 (66.7) 376 (72.2) 300 (65.6)

Data presented as mean (standard deviation), or n (%); ICH: Intracerebral hemorrhage; SAH: Subarachnoid hemorrhage

*
p-value does not include “Other” race

**
p-value does not include “Unknown” stroke type

Over all 5 study periods, 20 individuals were included in the “Other” race category: 11 Asian, 5 Not specified, 2 multiple races, 2 Arab/Middle 
Eastern and North African descent.
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Table 2:

Documented Heavy Alcohol Use Over Time (by subgroup) Among Young Adults (18–54 years of age) with 

Stroke

1993/4
N=297

1999
N=376

2005
N=501

2010
N=521

2015
N=457

p-value for 
trend†
1993/4–2015

p-value for 
trend†
2005–2015

Overall 

Unknown

28 (9.4)

43

48 (12.8)

19

52 (10.4)

9

53 (10.2)

3

42 (9.2)

2

0.73 0.54

Black Women 

Unknown

0/58

12

6/74 (8.1)

3

6/87 (6.9)

2

6/108 (5.6)

0

6/101 (5.9)

0

0.38 0.43

White/Other 
Women 

Unknown

1/91 (1.1)

10

5/107 (4.7)

5

3/161 (1.9)

1

2/165 (1.2)

0

1/125 (0.8)

0

0.25 0.54

Black Men 

Unknown

12/45 (26.7)

8

17/60 (28.3)

5

13/89 (14.6)

5

9/72 (12.5)

0

10/78 (12.8)

2

0.005 0.73

White / Other Men 

Unknown

15/103 (14.6)

13

20/135 (14.8)

6

30/164 (18.3)

1

36/176 (20.4)

3

25/153 (16.3)

0

0.37 0.67

Data presented as n (%) and represent the frequency (%) of stroke cases in a given subgroup (or overall) with documentation of > 2 servings of 
alcohol per day.

†
Cochran-Armitage test for trend, over all study periods and then over last 3 study periods from 2005 to 2015. Complete case analysis was 

performed; missing observations are noted in the table.
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Table 3:

Multivariable Analysis of Predictors of Performance of Toxicology and Alcohol Screening in the GCNKSS, 

2015 only, Ages 18–54

GCNKSS 2015 Toxicology Screen Obtained

Model 1 Model 2

aOR (95%CI) p-value aOR (95%CI) p-value

Women 0.86 (0.57, 1.31) 0.47 1.00 (0.65, 1.5) 0.99

Black race (vs. White/Other race) 1.58 (1.02, 2.45) 0.04 1.30 (0.82, 2.07) 0.26

Age (per 10 years) 0.70 (0.53, 0.91) 0.01 0.71 (0.54, 0.94) 0.02

History of diabetes 0.72 (0.44, 1.20) 0.21 0.73 (0.43, 1.25) 0.25

History of hypertension 0.93 (0.56, 1.54) 0.78 0.88 (0.52, 1.49) 0.64

History of CAD 0.97 (0.49, 1.92) 0.93 0.93 (0.46, 1.90) 0.85

History of prior Stroke 0.95 (0.55, 1.65) 0.86 0.86 (0.48, 1.54) 0.62

NIHSS (each point) 1.02 (0.99, 1.04) 0.18 1.10 (0.96, 1.25) 0.17

Current Smoker vs past or never 1.62 (1.06, 2.46) 0.02 1.08 (0.68, 1.72) 0.74

Treated at an academic center (vs. community) 1.80 (1.14, 2.84) 0.01 1.63 (1.01, 2.62) 0.046

Hemorrhagic stroke (vs. Ischemic) 0.70 (0.40, 1.22) 0.21 0.68 (0.38, 1.21) 0.19

Documented substance use 4.10 (2.51, 6.71) <.0001

Effect estimates obtained from multivariable logistic regression models adjusted for all variables listed in table. CAD: coronary artery disease; 
NIHSS: National Institutes of Health Stroke Scale.

Toxicology screen information not available on two subjects (Total n=455).

Sex, race, and age available on all subjects. If past medical history was not checked as present in the medical record it was assumed not present. 
The 3 missing smoking history were assumed non-smokers for this analysis. Retrospective NIHSS was available on all subjects, as was institution 
of treatment, stroke type and documented substance use.
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