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A B S T R A C T   

Background: Epidemiological studies utilize residential histories to assess environmental exposure risk. The 
validity from using commercially-sourced residential histories within national longitudinal studies remains un-
clear. Our study assessed predictors of non-agreement between baseline addresses from the commercially- 
sourced LexisNexis database and participants in the national longitudinal study, REasons for Geographic and 
Racial Differences in Stroke (REGARDS). Additionally, we assessed differences in stroke risk by neighborhood 
socioeconomic score (nSES) based on participant reported address compared to nSES from LexisNexis/REGARDS 
matched baseline address. 
Methods: From January 2003–October 2007, REGARDS enrolled 30,239 black and white adults aged 45 and older 
within the continental United States and collected their baseline address. ArcGIS Desktop 10.5.1 with ESRI 2016 
Business Analyst Data was used to geocode baseline addresses from LexisNexis and REGARDS. Logistic regression 
was used to estimate the likelihood that LexisNexis address matched REGARDS baseline address for each 
participant. Survival analysis was used to estimate association between nSES and incident stroke. 
Results: Approximately 91% of REGARDS participants had a LexisNexis address. Of these geocoded addresses, 
93% of REGARDS baseline addresses matched LexisNexis addresses. Odds of agreement between LexisNexis and 
REGARDS was higher for older-aged participants (OR = 1.02 per year, 95% CI: 1.01, 1.02), blacks compared to 
whites (OR = 1.16, 95% CI: 1.05, 1.29), females compared to males (OR = 1.15, 95% CI: 1.04, 1.26), participants 
with an income of $34k-74k compared to an income less than $20k (OR = 1.62, 95% CI: 1.39, 1.89). Odds of 
agreement were lower for residents in Midwest compared to residents in the south (OR = 0.82, 95% CI: 0.73, 
0.94). No significant differences in nSES-stroke associations were observed between REGARDS only and Lex-
isNexis/REGARDS matched addresses; however, differences in interactions were observed. 
Conclusion: Agreement between LexisNexis and REGARDS addresses varied by sociodemographic groups, 
potentially introducing bias in studies reliant on LexisNexis alone for residential address data.   

1. Introduction 

Epidemiological studies interested in retrospective assessment of 
environmental exposures often use historical residential addresses from 
either self-report or other data sources to establish prior location of 
residence for participants (Hertz et al., 2017; Ling et al., 2019; Wheeler 
& Wang, 2015). LexisNexis is a commercially available data provider 

that several studies have utilized to obtain residential histories (Hertz 
et al., 2017; Jacquez et al., 2011; Ling et al., 2019; Medgyesi et al., 
2021). 

Two prior studies using LexisNexis compared commercially sourced 
addresses with those collected directly from participants. A bladder 
cancer case-control study that included 11 counties of southeastern 
Michigan, found that 71.5% of LexisNexis residential addresses matched 

* Corresponding author.1665 University Blvd., RPHB 514F, Birmingham, AL, 35233, USA. 
E-mail address: msgray92@uab.edu (M.S. Brooks).  

Contents lists available at ScienceDirect 

SSM - Population Health 

journal homepage: www.elsevier.com/locate/ssmph 

https://doi.org/10.1016/j.ssmph.2021.100887 
Received 19 February 2021; Received in revised form 9 July 2021; Accepted 2 August 2021   

mailto:msgray92@uab.edu
www.sciencedirect.com/science/journal/23528273
https://www.elsevier.com/locate/ssmph
https://doi.org/10.1016/j.ssmph.2021.100887
https://doi.org/10.1016/j.ssmph.2021.100887
https://doi.org/10.1016/j.ssmph.2021.100887
http://creativecommons.org/licenses/by-nc-nd/4.0/


SSM - Population Health 15 (2021) 100887

2

case-control study residential addresses (Jacquez et al., 2011). The 
California Teachers Study (CTS)—a prospective cohort study of female 
professional employees in California public schools—found that 85% of 
addresses matched between LexisNexis and CTS (Hertz et al., 2017). The 
CTS examined demographic predictors of an address match and found 
lower match rates among black women and women younger than 40 
years of age (Hertz et al., 2017). A third study on early childhood resi-
dential mobility utilized LexisNexis geocoded addresses to assess 
location-based pesticide exposure and found that LexisNexis address 
histories may be useable for assessing environmental exposures, but this 
study did not compare quality of commercially available residential 
histories to an alternative source of address data (Ling et al., 2019). 
Although these studies each utilized LexisNexis addresses, none were 
national or a longitudinal with tracking of residential mobility. It is not 
clear to what degree bias may exist in addresses obtained by LexisNexis 
arising from systematically greater error in strata such as those with less 
residential stability. 

An integrated review of environmental and genetic risk factors that 
impact risk of multiple sclerosis (MS) revealed that sun exposure in 
childhood, adolescence, adulthood and over the life course is associated 
with higher risk of MS (Abbasi et al., 2017; Abdollahpour et al., 2018; 
Bäärnhielm et al., 2012; Bjørnevik et al., 2014; Dalmay et al., 2010; 
Islam et al., 2007; Kampman et al., 2007; Lucas et al., 2011). Although 
these findings are similar, they are not consistent, especially for obser-
vational studies (Espinosa-Ramírez et al., 2014). Other studies have 
identified social and economic neighborhood characteristics as factors 
that are important to health, including cardiovascular disease, stroke, 
and mortality (Brown et al., 2011; Diez-Roux et al., 2001; Freedman 
et al., 2011; Pujades-Rodriguez et al., 2014; Smith et al., 1998; Steen-
land et al., 2004; Sundquist et al., 2004; Winkleby & Cubbin, 2003). 
Some studies revealed that residence in a socioeconomically disadvan-
taged neighborhood can increase risk of incident stroke (Brown et al., 
2011; Kim et al., 2021; Kleindorfer et al., 2006; Lisabeth et al., 2007), 
which varied by sex or race (Brown et al., 2011; Grimaud et al., 2011; 
Hart et al., 2000; Lisabeth et al., 2007; Pujades-Rodriguez et al., 2014). 
Another study found that stroke incidence increased with a decrease in 
neighborhood socioeconomic score (nSES) (Howard et al., 2016). 
Although these studies revealed that residence in low nSES can impact 
risk of stroke, these studies did not address the robustness of such as-
sociations to using two different residential history sources for exposure 
assessment. One study shed light on the importance of complete resi-
dential histories to accurately assess environmental exposures (Nikkilä 
et al., 2018). This study found that susceptibility to a disease could vary 
with residential mobility—the movement of participants from one 
address to another—which could be misclassified if the exposure of in-
terest depends on a participant’s residence (Nikkilä et al., 2018). 

These aforementioned findings motivate the present study aim to 
examine the implications of using residential history data from Lex-
isNexis as compared with baseline residential address of participants 
from the REasons for Geographic and Racial Differences in Stroke 
(REGARDS) cohort, a national longitudinal study. Our study assessed 
disagreement between the two sources of residential history and the 
robustness of an association between nSES and stroke risk between these 
residential history data sources. 

2. Materials and methods 

2.1. Study population 

The study used data from the REGARDS cohort; detailed descriptions 
of the study have been provided elsewhere (Howard et al., 2005; 
Thacker et al., 2016). Briefly, REGARDS enrolled 30,239 
community-dwelling participants across the United States from January 
2003 to October 2007 to investigate racial and geographical differences 
in stroke incidence. The study sampled adults who were at least 45 years 
old from the stroke belt (North Carolina, South Carolina, Georgia, 

Tennessee, Mississippi, Alabama, Louisiana and Arkansas), stroke 
buckle (coastal plain of North Carolina, South Carolina and Georgia), 
and other regions in the contiguous USA, with an oversampling of white 
and black individuals, and persons living in the stroke belt. The final 
overall sample was comprised of 21% from the stroke buckle, 35% from 
the rest of the stroke belt, and 44% from the other 40 contiguous states, 
with 42% black participants and 55% women. Participants were selected 
from commercially available lists purchased from Genesys Inc. That 
included that included telephone numbers and addresses. Participants 
were then contacted by mail followed by telephone. Trained in-
terviewers first obtained verbal consent, and then using a 
computer-assisted telephone interview (CATI), obtained measures of 
demographics and an array of potential risk factors. A brief physical 
exam including blood pressure measurements, blood and urine samples, 
anthropometry, and an electrocardiogram (ECG) was conducted at the 
participants’ residence locations 3–4 weeks after the CATI. Follow-up 
surveys are conducted by telephone interview every 6 months. All 
participating institutions’ institutional review boards approved the 
study, and all participants provided verbal and written consent. 

2.2. Source of address data 

Participants’ residential histories were obtained in 2018 from Lex-
isNexis (http://www.LexisNexis.com), a provider of commercially 
available personal profiles. A finder file was sent to LexisNexis, 
including participant SSN, first name, last name, birth date, and most 
current address. LexisNexis provided in return up to 10 “best” addresses 
that were available for each participant. The addresses purchased from 
LexisNexis included address, city, state, ZIP code, date first seen, and 
date last seen. Addresses were included in this study if REGARDS 
enrollment year was between date first seen and date last seen of the 
LexisNexis address. Each address in the LexisNexis data meeting this 
criterion was compared to the REGARDS baseline address, with poten-
tial for multiple addresses from the LexisNexis data source. For purposes 
of this analysis, we only included LexisNexis addresses during the 
enrollment year for each participant because the REGARDS team 
physically went to the participants’ homes during that year, providing 
the most valid available address. The number of addresses was defined 
as the total count of addresses collected during the enrollment year for 
addresses available through LexisNexis. 

2.3. Address geocoding 

The purchased telephone numbers and Genesys addresses were uti-
lized to recruit participants via CATI phone calls and mailings. During 
the CATI call, addresses were obtained directly from the participant for 
the baseline in-home visit. Therefore, we used the location of the in- 
home visit as the baseline address for REGARDS participants. 

ArcGIS Desktop 10.5.1 with ESRI 2016 Business Analyst data was 
used for geocoding both the LexisNexis and REGARDS address data. 
Using the address locators available in the Business Analyst data, a 
composite addresses locator was created to match initially to the point 
address locator (“rooftop” level accuracy), then to match against street 
address (using address range interpolation) for those addresses failing to 
match at the rooftop level. The minimum match score was set to 90. The 
REGARDS addresses were extensively cleaned before and during the 
geocoding process. This process included the removal of apartment 
numbers, spelling corrections, and the replacement of P.O. Box infor-
mation with physical addresses. After cleaning, addresses were geo-
coded. If addresses did not return a matched geocoded location, then the 
address were further investigated to correct any issues that may have 
been due to incorrect city, state, or ZIP codes for those participants. We 
also attempted to geocode all addresses that were received from Lex-
isNexis using the same software settings. 
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2.4. Stroke outcome 

Methods for incident stroke have been described in detail elsewhere 
(Howard et al., 2011). During follow-up calls, participants or a proxy 
were asked about possible history of stroke, transient ischemic attack, 
hospitalizations, emergency department visits, or death. Report of these 
generated a request to retrieve medical records for that participant. A 
senior stroke nurse was responsible for initial reviews of medical records 
to exclude any that did not exhibit signs of stroke. Afterwards, the re-
cords for participants with a suspected stroke were adjudicated by 
physicians. For deaths with no medical record, proxy interview or death 
certificates were used in adjudication. The WHO definition was used to 
identify stroke events (WHO, 1989). 

2.5. Primary exposure: neighborhood socioeconomic score 

Based on previous published methods, a summary nSES variable was 
created using six variables from 2000 decennial census data that 
represent education (percentage of adults aged 25 years and older who 
completed college and adults aged 25 years and older who completed 
high school as well), occupation (Percentage of individuals aged 16 and 
older who are employed in professional, managerial, or executive oc-
cupations), and wealth/income (log of housing units median value, log 
of median household income, and percentage of those households that 
receive dividend, net rental income, and interest) (Diez-Roux et al., 
2001; Diez-Roux et al., 2001). The residential census block from the 
2000 US census was identified using the REGARDS geocoded addresses 
to obtain neighborhood characteristics at an individual level. Since 
census block groups have small population and spatial size, they can be 
used a proxy for neighborhoods, whose characteristics which have 
shown to be strong predictors of health (Diez-Roux et al., 2001; Krieger, 
1992). For these variables, z scores from each census block were esti-
mated by subtracting the overall mean for the different census block 
groups and dividing this by the standard deviation (Diez-Roux et al., 
2001). The summing Z scores for the aforementioned variables con-
structed the summary nSES index score, which ranged from − 11.8 to 
29.0, with a higher value indicating higher nSES advantage (Diez-Roux 
et al., 2001; Howard et al., 2016). 

2.6. Sociodemographic characteristics 

During the baseline telephone interview, REGARDS collected data on 
age, race, sex, education (less than high school, high school graduate, 
college graduate or above), and income (<$20k, $20-34k, $35-74k, ≥
$75k). Region was coded based on the location of the baseline address 
according to US Census regions (Northeast, Midwest, South, and West). 
Diabetes was defined using a fasting glucose level of >125 mL/dL, or if a 
participant was non-fasting, > 200 mL/dL, or self-reported medication 
use to control glucose levels. Self-reported history physician diagnosis or 
ECG was used to define atrial fibrillation. 

2.7. Statistical analysis 

For descriptive statistics, the means, standard deviations, and fre-
quencies were assessed between geocoded LexisNexis and REGARDS 
data. To address the potential for participant selection bias, we 
compared socio-demographic information between people included 
versus those who were excluded from analyses. Longitudes and latitudes 
to six decimal places were compared between the geocoding results for 
each address source. Where these values were not an exact match, dis-
tances were calculated between locations. In cases where LexisNexis 
provided multiple addresses covering REGARDS participant enrollment 
year, only exact matches or the nearest address were kept for analysis. 
Locations less than 1 m apart were also considered to be matches. 

We used logistic regression to estimate the likelihood that the Lex-
isNexis address during enrollment year matched the REGARDS baseline 

address for each participant. Models included the number of moves 
during enrollment year, age, race, sex, income, education level, and 
census region (Midwest, Northeast, South, and West) as exposures. We 
also tested for interaction between sex and race. We used survival 
analysis to assess the potential differences in risk of stroke based on nSES 
score between LexisNexis/REGARDS matched baseline addresses and 
REGARDS only baseline addresses. We also tested for interactions of 
nSES with race, age, education, and sex. All analysis were performed 
using SAS 9.4 (SAS Institute, Cary, NC). 

While for our main analyses, only LexisNexis and REGARDS geo-
coded locations within 1 m were considered to indicate a matched 
address, we performed sensitivity analyses using alternative cut points 
informed by the observed distribution of distances between LexisNexis 
and REGARDS addresses (Supplemental Table 1) and a tolerance of 5 m 
used in a previous study (Goldberg, 2008) (Supplemental Table 2). 

3. Theory 

The reason environmental exposure and residential address histories 
have received great attention is largely due to research that has revealed 
variations in impact of environmental exposures on health over a life 
course (Abbasi et al., 2017; Abdollahpour et al., 2018; Bäärnhielm et al., 
2012; Bjørnevik et al., 2014; Boothe et al., 2014; Dalmay et al., 2010; 
Espinosa-Ramírez et al., 2014; Islam et al., 2007; Kampman et al., 2007; 
Lucas et al., 2011). For outcomes that depend on residential histories, it 
is important to utilize accurate and complete residential histories to 
better estimate risk of environmental exposure (Nikkilä et al., 2018). 
This study theorizes that accurate baseline residential addresses in 
REGARDS could provide a better assessment of initial exposures, which 
could improve risk assessment of a disease, which is why this study seek 
to compare and contrast LexisNexis and REGARDS baseline residential 
addresses. 

4. Results 

Of 30,239 enrolled participants, there were 56 without useable data 
and 287 whose baseline addresses from REGARDS were not able to be 
geocoded, resulting in a sample size of 29,896 (99%) participants 
(Fig. 1). Of these, 26,877 (91%) participants had a LexisNexis address 
history available for the enrollment year. Table 1 shows that the subset 
with LexisNexis data was similar to the superset in age, sex, race, in-
come, education levels, and residence in the different census regions. 
Supplemental Table 2 compared sociodemographics between partici-
pants included versus participants excluded from our analysis and no 
significant differences were observed between groups. 

Of the 26,877 participants, there were 26,794 participant addresses 
that could be geocoded at baseline using both REGARDS and LexisNexis 
data. We removed 22 participants with missing education information, 
which lead to an analytical sample of 26,772 participants. Of these, 
24,811 (92.7%) addresses matched between REGARDS and LexisNexis 
and 1961 (7.3%) addresses did not match. 

A larger count of LexisNexis addresses during enrollment year was 
associated with lower odds of agreement (OR = 0.57, 95% CI: 0.54, 
0.59; Table 2). Table 2 reveals that odds of agreement was greater for 
older participants (OR = 1.02 per year of age, 95% CI: 1.01, 1.02), for 
black race vs. white race (OR = 1.16, 95% CI: 1.05, 1.29), and for fe-
males than for males (OR = 1.15, 95% CI: 1.04, 1.26). Furthermore, in 
comparison to a reference income of < $20 k per year, odds of agree-
ment were higher for an income of $20k34 k (OR = 1.31, 95% CI: 1.13), 
an income of $35 k-74 k (OR = 1.62, 95% CI: 1.39, 1.89), and an income 
of more than $75 k (OR = 1.36, 95% CI: 1.14, 1.63) (see Table 2). 
Compared to residents in the south, odds of agreement were lower for 
residents in the Midwest (OR = 0.82, 95% CI: 0.73, 0.94; Table 2). Of all 
sociodemographic variables, education was the only factor that was not 
found to be an independent predictor of agreement between LexisNexis 
and REGARDS geocoded addresses (p = 0.377; Table 2). Our interaction 
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testing revealed no significant interaction between sex and race in 
predicting agreement (p = 0.786). Supplemental Table 3 shows socio-
demographic differences for baseline characteristics across these four 
census regions. 

For participants for which none of the returned LexisNexis addresses 
corresponded to the REGARDS baseline address (n = 1961), the nearest 
LexisNexis address was a mean distance of 166 km (SD = 523 km) from 
the REGARDS baseline address. In our sensitivity analysis, 116 (5.9%) 
had a distance of ≥1 m but < 5 m between addresses. After considering a 
<5 m distance to be a match, findings remained unchanged (Supple-
mental Table 4). 

Baseline characteristics for REGARDS geocoded addresses and Lex-
isNexis/REGARDS matched addresses. Findings reveal no significant 
differences in baseline characteristics (Supplemental Table 5). Risk of 
stroke did not differ by nSES score for REGARDS only baseline addresses 
when compared to LexisNexis/REGARDS matched baseline addresses 
(HR: 0.994,CI:0.983–1.006; HR: 0.998, CI: 0.985–1.010; respectively; 
Table 3). After testing interactions for age, race, sex, and education, a 
significant interaction was observed for education and nSES in the 
REGARDS only geocoded addresses (p = 0.039; Table 3). After stratifi-
cation by education for REGARDS only geocoded addresses, there was a 
lower risk of stroke among people will a college graduate education or 

Fig. 1. Participant selection flowchart.  
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more when compared to people with a high school degree only (HR: 
0.974, CI: 0.956–0.992; Table 4). 

5. Discussion 

In our study, we were interested in comparing the residential infor-
mation obtained from LexisNexis to residential information provided by 
participants in REGARDS, a national longitudinal study that has 
collected data on > 30,000 participants. Our findings showed that the 
odds of agreement between LexisNexis and REGARDS geocoded ad-
dresses was lower for participants with less stable residential histories. 

Agreement between LexisNexis and REGARDS geocoded addresses 
varied by age, race, sex, income, and census region. This variability 
could lead to misclassification of participants, which can bias the con-
clusions drawn in environmental exposure analyses that use residential 
histories from LexisNexis. Agreement did not vary by education, which 
could be attributed to the enrollment age of participants being 45 years 
or older, who may have been further along in their careers at time of 
enrollment. Furthermore, 9% of REGARDS participants did not have 
LexisNexis address histories available during enrollment year; bias could 
result if there were systematic reasons for this discrepancy. Among 
participants who had both REGARDS and LexisNexis address histories 
available, approximately 93 percent matched, even when using a strict 
criterion of being geocoded to points <1 m apart. Based on our initial 
hypothesis, no significant results were observed when comparing risk of 
stroke in REGARDS only to LexisNexis/REGARDS matched baseline 
addresses; however, a significant interaction for education and nSES was 
observed in the REGARDS only geocoded addresses, which suggests that 
REGARDS cohort addresses may be valuable in detecting interactions 
contributing to stroke disparities. 

Several previous studies have utilized LexisNexis residential histories 
to assess environmental exposures (Hertz et al., 2017; Jacquez et al., 
2011; Ling et al., 2019). However, issues in residential history collection 
or validity of residential histories have led to potential exposure 
misclassification (Hughes & Pruitt, 2017). One study used electronic 
medical record to collect residential histories; however, these histories 
are usually incomplete and suffer from bias in the collection process 
(Hughes & Pruitt, 2017). Another study interested in assessing resi-
dential traffic exposure in childhood leukemia found an association 
during the postnatal period and suggested that epidemiologic studies 
should utilize complete residential histories when estimating exposure 
to residential traffic (Boothe et al., 2014). When tracking exposure over 
a life course, it is important that studies utilize complete residential 

Table 1 
Baseline characteristics of geocoded REGARDS and LexisNexis residential 
histories.a.   

LN Geocoded (N =
26,877; 91.0%) 

REGARDS geocoded (N 
= 29,896; 99.0%) 

Number of participants 
Number of moves during 

enrollment year, Mean (SD) 
1.41 (0.76) 1.02 (0.13) 

Age (y), Mean (SD) 64.84 (9.37) 64.85 (9.43) 
45–54 3348 (12.5) 3748 (12.5) 
55–64 10257 (38.2) 11426 (38.2) 
65–74 8750 (32.6) 9605 (32.1) 
75+ 4522 (16.8) 5117 (17.1) 
Female 14798 (55.1) 16490 (55.2) 
Black 11238 (41.8) 12444 (41.6) 
Income ($US/y) 
< $20 k 4679 (17.4) 5423 (18.1) 
$20 k-$34 k 6424 (23.9) 7240 (24.2) 
$35 k-$74 k 8094 (30.1) 8817 (29.5) 
≥ $75 k 4377 (16.3) 4715 (15.8) 
Refused 3303 (12.3) 3701 (12.4) 
Education 
Less than HS 3249 (12.1) 3754 (12.6) 
High school 6934 (25.8) 7715 (25.8) 
Some college 7184 (26.8) 8009 (26.8) 
College + 9488 (35.3) 10393 (34.8) 
Census Region 14900 (55.4) 16574 (55.4) 
Midwest 4136 (15.4) 4656 (15.6) 
North East 1875 (7.0) 2140 (7.2) 
South 18187 (67.7) 20182 (67.5) 
West 2679 (10.0) 2918 (9.8)  

a Unless otherwise noted, all numbers are expressed as n (%). 

Table 2 
Predictors of non-agreement between LexisNexis geocoded addresses during 
enrollment year and REGARDS baseline geocoded address.  

Predictors Odds Ratio (95% 
CI) 

p-value 

Number of addresses during year of 
enrollment 

0.57 (0.54, 0.59) <.0001 

Age 1.02 (1.01, 1.02) <.0001 
Race (black vs. whitea) 1.16 (1.05, 1.29) 0.0036 
Sex (female vs. malea) 1.15 (1.04, 1.26) 0.0058 
Income ($US/y)  <.0001 
< $20 k Refa  

$20 k-$34 k 1.31 (1.13, 1.51)  
$35 k-$74 k 1.62 (1.39, 1.89)  
≥ $75 k 1.36 (1.14, 1.63)  
Refused 1.34 (1.12, 1.60)  
Education  0.3769 
Less than high school Refa  

High school graduate 1.11 (0.94, 1.31)  
Some college 1.16 (0.98, 1.37)  
College graduate and above 1.14 (0.96, 1.36)  
Region  0.0299 
South Refa  

West 0.94 (0.80, 1.11)  
Midwest 0.82 (0.73, 0.94)  
Northeast 0.97 (0.80, 1.17)   

a Reference category. 

Table 3 
Hazard ratios and interactions for risk of stroke in REGARDS (N = 25,544) vs. 
LexisNexis/REGARDS (N = 21,400) matched baseline addresses.  

Modela Hazard Ratio Confidence 
Limits 

Neighborhood SES in 
REGARDS 

0.994 0.983 1.006 

Neighborhood SES in 
LexisNexis 

0.998 0.985 1.010 

Interactions REGARDS geocoded baseline 
addresses only 

LexisNexis 
and REGARDS 
matched 
baseline 
addressesb 

Age*nSES 0.849 0.553 
Race*nSES 0.118 0.403 
Sex*nSES 0.861 0.938 
Education*nSES 0.039 0.158  

a Model adjusted for age, sex, race, age*race, income, education, Hyperten-
sion, Diabetes, and Atrial Fibrillation. 

b These include people who LexisNexis address matched the REGARDS 
address. 

Table 4 
Education Stratified Hazard ratios for risk of stroke and nSES in REGARDS only 
geocoded addresses.  

Modela Hazard Ratio Confidence Limits 

Less than HS 0.980 0.937 1.026 
HS grad 1.008 0.983 1.033 
Some college 1.018 0.995 1.042 
College graduate or above 0.974 0.956 0.992  

a Model adjusted for age, sex, race, age*race, income, education, Hyperten-
sion, Diabetes, and Atrial Fibrillation. 
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histories that accurately reflect mobility for participants with greater 
residential instability (Nikkilä et al., 2018). Additionally, because there 
are known, observable differences in risk of stroke based on neighbor-
hood socioeconomic characteristics that differ by race and sex (Brown 
et al., 2011; Grimaud et al., 2011; Hart et al., 2000; Howard et al., 2016; 
Lisabeth et al., 2007; Pujades-Rodriguez et al., 2014), it is important to 
have unbiased and comprehensive residential location data. 

Our study had several notable strengths. Because a REGARDS team 
was physically present at the baseline visit, the baseline addresses 
collected for these participants can be considered a gold standard. Some 
limitations of our study include relying on the date of enrollment as the 
time for evaluating agreement; whereas residential stability would 
ideally be assessed using moves prior to enrollment date, address 
changes were most validly assessed following enrollment. 

6. Conclusions 

REGARDS prospective data collection and strict process for cleaning 
residential address data could lower the misclassification of exposures 
for cohort addresses versus using LexisNexis as the source for residential 
addresses. It is vital that studies consider the quality of residential his-
tories when assessing environmental exposure based on geocoded resi-
dential addresses. Additionally, future work should consider the 
residential histories that are utilized to assess neighborhood-level effects 
or other time and position-dependent effects to decrease the magnitude 
of bias present in studies that utilize LexisNexis for residential histories. 
This could help to decrease bias and systematic errors, especially for 
participants with a higher degree of residential instability. 
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Bäärnhielm, M., Hedström, A. K., Kockum, I., Sundqvist, E., Gustafsson, S. A., Hillert, J., 
Olsson, T., & Alfredsson, L. (2012). Sunlight is associated with decreased multiple 
sclerosis risk: No interaction with human leukocyte antigen-DRB1*15. European 
Journal of Neurology, 19(7), 955–962. https://doi.org/10.1111/j.1468- 
1331.2011.03650.x 

Bjørnevik, K., Riise, T., Casetta, I., Drulovic, J., Granieri, E., Holmøy, T., 
Kampman, M. T., Landtblom, A. M., Lauer, K., Lossius, A., Magalhaes, S., 
Myhr, K. M., Pekmezovic, T., Wesnes, K., Wolfson, C., & Pugliatti, M. (2014). Sun 
exposure and multiple sclerosis risk in Norway and Italy: The EnvIMS study. Multiple 
Sclerosis, 20(8), 1042–1049. https://doi.org/10.1177/1352458513513968 

Boothe, V. L., Boehmer, T. K., Wendel, A. M., & Yip, F. Y. (2014). Residential traffic 
exposure and childhood leukemia: A systematic review and meta-analysis. American 
Journal of Preventive Medicine, 46(4), 413–422. https://doi.org/10.1016/j. 
amepre.2013.11.004 

Brown, A. F., Liang, L. J., Vassar, S. D., Stein-Merkin, S., Longstreth, W. T., Jr., 
Ovbiagele, B., Yan, T., & Escarce, J. J. (2011). Neighborhood disadvantage and 
ischemic stroke: The cardiovascular health study (CHS). Stroke, 42(12), 3363–3368. 
https://doi.org/10.1161/strokeaha.111.622134 

Dalmay, F., Bhalla, D., Nicoletti, A., Cabrera-Gomez, J. A., Cabre, P., Ruiz, F., Druet- 
Cabanac, M., Dumas, M., & Preux, P. M. (2010). Multiple sclerosis and solar exposure 
before the age of 15 years: Case-control study in Cuba, Martinique and Sicily. 
Multiple Sclerosis, 16(8), 899–908. https://doi.org/10.1177/1352458510366856 

Diez-Roux, A. V., Kiefe, C. I., Jacobs, D. R., Jr., Haan, M., Jackson, S. A., Nieto, F. J., 
Paton, C. C., & Schulz, R. (2001). Area characteristics and individual-level 
socioeconomic position indicators in three population-based epidemiologic studies. 
Annals of Epidemiology, 11(6), 395–405. https://doi.org/10.1016/s1047-2797(01) 
00221-6 

M.S. Brooks et al.                                                                                                                                                                                                                               

mailto:regardsadmin@uab.edu
https://www.uab.edu/soph/regardsstudy/
https://doi.org/10.1016/j.ssmph.2021.100887
https://doi.org/10.1016/j.ssmph.2021.100887
https://doi.org/10.1007/s10072-017-3080-9
https://doi.org/10.1007/s10072-017-3080-9
https://doi.org/10.1016/j.msard.2018.03.022
https://doi.org/10.1016/j.msard.2018.03.022
https://doi.org/10.1111/j.1468-1331.2011.03650.x
https://doi.org/10.1111/j.1468-1331.2011.03650.x
https://doi.org/10.1177/1352458513513968
https://doi.org/10.1016/j.amepre.2013.11.004
https://doi.org/10.1016/j.amepre.2013.11.004
https://doi.org/10.1161/strokeaha.111.622134
https://doi.org/10.1177/1352458510366856
https://doi.org/10.1016/s1047-2797(01)00221-6
https://doi.org/10.1016/s1047-2797(01)00221-6


SSM - Population Health 15 (2021) 100887

7

Diez-Roux, A. V., Merkin, S. S., Arnett, D., Chambless, L., Massing, M., Nieto, F. J., … 
Watson, R. L. (2001). Neighborhood of residence and incidence of coronary heart 
disease. New England Journal of Medicine, 345(2), 99–106. https://doi.org/10.1056/ 
nejm200107123450205 
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