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4. Rationale:   
 
Previous studies have found that married couples share cardiovascular risk factors, which 
suggests there is an environmental component to the risk of cardiovascular disease.1 Some 
previous studies of American spouse pairs have utilized cross-sectional data2 or familial 
aggregation data.3, 4 However, longitudinal data of cardiovascular risk factors may be the more 
appropriate to assess the concordance of risk factors such as blood pressure over time. Few 
studies have evaluated the longitudinal measures of blood pressure and none have evaluated the 
correlation of the change in blood pressure over follow-up between spouse pairs.5 Multiple 
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measures of blood pressure over time would allow for calculation of the concordance of changes 
in blood pressure and initiation of anti-hypertensives in spouses.  
 Additionally, few studies have included an analysis of the correlation of risk factors for 
hypertension between spouse pairs. No studies assessed whether the correlations of blood 
pressure and risk of hypertension differed by race in a population-based study that includes both 
African-Americans and Caucasians. If positive correlations are observed in married couples over 
years of follow-up then an important public health message may emerge.  Primary prevention 
may be effectively targeted to families or couples rather than individuals. 
 The Atherosclerosis Risk in the Communities Study (ARIC) presents a unique 
opportunity to investigate longitudinal changes in blood pressure between spouse pairs. ARIC has 
over 4,000 couples enrolled in the study. Therefore, ARIC contains up to four measures of blood 
pressure, records of antihypertensive medication use, and covariate history for these couples. The 
cohort also includes measures of Ankle Brachial Index (ABI). Additionally, ARIC contains both 
African-American and White race couples. Therefore, this study will address the concordance of 
longitudinal blood pressure among married couples in ARIC by comparing four measures blood 
pressure, change in blood pressure over 15 years, the development of hypertension, ABI and 
initiation of antihypertensive medication. This will be the first study of the spouse pairs data in 
ARIC. Therefore, we will pay particular attention to the initial linking variables and variables 
defining changes in marital status. 
 
5. Main Hypothesis/Study Questions:  
 
Primary study questions: 
Are cross sectional measures of blood pressure at each of the four ARIC visits correlated between 
mid-adult spouse pairs? 
 
Are longitudinal measures of blood pressure correlated in spouse pairs over 15 years of follow-
up? 
 
Are ankle-brachial index measures correlated in spouse pairs? 
 
Secondary study questions: 
What is the concordance of diagnosed hypertension between spouse pairs?  
 
What is the concordance of antihypertensive treatment and control of hypertension between 
spouse pairs? 
 
Are there differences in the observed association of blood pressure, and antihypertensive 
treatment between African-American and White spouse pairs? 
 
To what extent does the concordance between spouse pairs in hypertension risk factors explain 
the concordance in hypertension and correlation in blood pressure? 
 
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). 
 
Population: All married couples that were identified in ARIC through the Household 
Enumeration Form. Both members of the spouse pairs must be ARIC participants. We will define 
couples by any of the five rules that are included in the ARIC Memorandum on Spouse Pairs 
(September 12, 2008). The pairing is based on the ARIC household enumeration conducted prior 
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to the first visit.  We will then examine data on marital status change (widowhood and divorce) 
using similar analyses to those by Schwandt and Hindin (MP# 1386).  Briefly, marital status and 
pairing will be established at Visit 1 when interviewers asked participants about their current 
marital status. Respondent options included married, never married, divorced, separated, and 
widowed. For Visit 2 (1990-1992) the same current marital status question was asked of 
participants. Marital status was not asked in Visit 3 or 4.  After visit 2 we will be able to update 
status for deaths (widowhood).  Currently, the analysis is limited by not having updated marital 
status after visit 2.  In the future, we could try to address this limitation analytically (coordinating 
center could analyze the geocoded data to test whether spouse pairs are still cohabiting) or by 
added data collection (update marital status in the AFU or visit 5).  As a result of this limitation 
the primary analysis will focus on 3-year change in blood pressure (when martial status is known) 
and secondary analyses could examine longer term change with the caveat that changes in marital 
status would be unknown.  
 
Study design: Longitudinal cohort 
 
Data analysis:  
The main factors we will assess concordance between spouse pairs are systolic and diastolic 
blood pressure (visit 1-visit 2), ankle brachial index (visit 1) and change in blood pressure 
between visit 1 and visit 2. First, we will look at the unadjusted Spearman or Pearson correlation, 
based on the normality distribution of the variables. Additionally, we will perform a linear 
regression of the husband’s blood pressure as the dependent variable and the wife’s blood 
pressure as the independent variable. This model will also be adjusted for the age and BMI of 
members of the married couple. We will then repeat this analysis for: 

1. Blood pressure at each visit and the ABI at visit 1  
2. Change in blood pressure between visit 1 and later visits.  

Finally, we will stratify these models by race and present race-specific models.  Models will be 
limited to married couples.  Secondary analyses could examine change in blood pressure with 
change in marital status.  If it is possible to confirm cohabitation in the same address at the latest 
contact information available (full address history may not be available in ARIC centrally) then 
an analysis of couples married for the duration of ARIC could be conducted.    
 
Additionally, we will evaluate the correlation between hypertension (at any visit), and 
antihypertensive use (at any visit). The correlations will be calculated using tetrachoric 
correlations for discrete variables.  
 
Finally, we will assess the correlation between spouse pairs for the following risk factors for 
hypertension: 
1. BMI (visit 1) 
2. Weight change (between visit 1 and visit 4) 
3. Physical activity (visit 3) 
4. Alcohol consumption 
5. Smoking status (visit 1) 
6. Kidney function (eGFR at visit 1) 
7. Total calories (visit 1) 
 
Associations for continuous risk factors of hypertension will be analyzed using spearman or 
Pearson correlations, depending on whether the normality assumption is met. The correlations 
between dichotomous variables will analyzed using tetrachoric correlations and categorical 
variables will be analyzed with polychoric correlations. 
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Limitations:  
The unit of analysis is the couple. Therefore, missing data for one member of the spouse pair will 
negate the entire couple from the analysis. Additionally, we will need to update the marital status 
on the couples over follow-up. 
 
Additionally, we will need the data on the couples from the Jackson, Mississippi site. 
 
This study will be the first to use the spouse pairs data. We will keep a record of any 
observations, or limitations and share this with the ARIC Coordinating Center with the goal of 
distributing a cleaned spouse pair dataset to all centers.   
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*ancillary studies are listed by number at http://www.cscc.unc.edu/aric/forms/   
 
12.  Manuscript preparation is expected to be completed in one to three years.  If a 

manuscript is not submitted for ARIC review at the end of the 3-years from the date of the 
approval, the manuscript proposal will expire. 
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