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Abstract

Background: Observational studies have shown that alcohol consumption above the
recommended limit is associated with increased cardiovascular disease (CVD), although its
association in South Asians is unclear. Less is known regarding the association between alcohol
consumption and cardiovascular health (CVH), assessed by the American Heart Association’s
Life’s Simple 7 (LS7) health metrics among those with South Asian ancestry.

Methods: This analysis included 701 participants without CVD from the Mediators of
Atherosclerosis in South Asians Living in America (MASALA) cohort (2015-2018). Based on a
personal history questionnaire, participants were divided into never, former, and current drinkers.
The current drinking category was further classified into 1-3 drinks/week, 4-7 drinks/week, and
>7 drinks/week. The consumption of 5 or more drinks on 1 occasion in the past month was defined
as binge drinking. Each LS7 component was given a point score of 0, 1, or 2. The total score was
categorized into 0 to 6, 7 to 10, and 11 to 14 to represent poor, intermediate, and ideal CVH,
respectively. We use multinomial logistic regression to examine the association between alcohol
consumption and CVH.
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Results: In the MASALA cohort (mean age=59 y, 43% female), participants consuming >7
drinks/week had the lowest mean CVH score. Compared with never drinkers, male participants
consuming >7 drinks/week were less likely to have intermediate CVH [0.44 (0.08, 0.91)] and ideal
CVH [0.23 (0.03, 0.96)]. Binge drinking was associated with significantly lower odds of ideal
CVH compared to never drinkers.

Conclusion: We found evidence of an inverse association of moderate to heavy alcohol
consumption and ideal CVH in South Asian men. These findings further underscore the important
relationship between alcohol consumption and CVH in this unique population of South Asians.
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Introduction

Health behaviors play a significant role in maintaining and modifying disease processes.
While some health behaviors may lead to improvement of health, such as exercise for
hypertension (Pescatello et al., 2015), others can lead to deterioration of health (Kelly and
Barker, 2016). Still, other health behaviors can be more complex. For instance, moderate
alcohol consumption is associated with reduced risk of cardiovascular disease (CVD) and
mortality, while excess consumption has been associated with increased risk (Polsky and
Akturk, 2017). A study with more than 5000 participants with baseline vascular disease or
diabetes revealed a U-shaped relationship between alcohol consumption and all-cause
mortality, vascular mortality, and amputation. It also showed that compared with abstainers,
1-2 alcoholic drinks per day was associated with reduced all-cause mortality, vascular death,
the risk of congestive heart disease, and stroke (Beulens et al., 2010). Despite multiple
studies revealing the benefits of low to moderate alcohol consumption, a recent analysis
from the study of nearly 600,000 individuals revealed that more than 1 drink per day was
associated with increased all-cause mortality (Wood et al., 2018). A systematic review and
meta-regression analysis, including 28 million individuals aged 15 to 49 years demonstrated
that the risk of all-cause mortality increased with increasing levels of alcohol consumption,
and the level of consumption that minimized health loss was zero standard drinks/week
(Griswold et al., 2018). An explanation for these conflicting results is unclear. Randomized
controlled trials assessing the causality of alcohol and cardiovascular disease are impossible
to perform. However, a recent Mendelian randomization study provides evidence of a causal
relationship between higher alcohol consumption and increased risk of stroke and peripheral
artery disease (Larsson et al., 2020).

In 2010, the American Heart Association (AHA) declared its strategic impact goal, which
stated: “By 2020, to improve the cardiovascular health of all Americans by 20% while
reducing deaths from cardiovascular diseases and stroke by 20%.” To help achieve this goal,
the concept of “ideal cardiovascular health” was created and defined by 7 metrics (healthy
diet, physical activity, body mass index, smoking, blood pressure, blood glucose, and total
cholesterol) called Life’s Simple 7 (LS7) which is a combination of health risk behaviors
and intermediate measures of CVD (Lloyd-Jones et al., 2010). Alcohol consumption can
have a differential effect on these behaviors and measures of CVVD. The cardioprotective
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effect of alcohol via increased HDL is well established; however, there is weak evidence on
its effect on other lipid components (Rimm et al., 1999). A sample of adults representative
of the U.S. population suggested that alcohol consumption and physical activity are
positively correlated (French et al., 2009). A study of more than 15,000 U.S. adults found
that increased alcohol consumption was associated with decreased diet quality (Breslow et
al., 2010). While low to moderate alcohol consumption is associated with lower diabetes
risk, heavy alcohol consumption has been linked to higher blood glucose levels (Gerard et
al., 1977, Koppes et al., 2005). The studies examining the association between alcohol and
BMI have shown conflicting results (Shelton and Knott, 2014, Traversy and Chaput, 2015).
Numerous studies, including meta-analysis, have established the association between
excessive alcohol consumption and HTN (Briasoulis et al., 2012, Fuchs et al., 2001).
However, there are conflicting reports of the association of mild to moderate alcohol
consumption with HTN (Klatsky et al., 1977, Criqui et al., 1981, Santana et al., 2018,
Aladin et al., 2019). Rather than focusing on individual measures, our study examines the
relationship between alcohol and LS7, which allows us to explore the association between
alcohol and combined measures of behavioral and cardiovascular health factors.

The population of South Asians is rapidly growing in the United States, and their high risk
of CVD is unable to be accounted for by traditional risk factors alone (Kanaya et al., 2013).
Given the size of their population, the high incidence of CVD in this ethnic group presents a
major public health crisis. For many years, researchers have examined Asians as a unitary
ethnicity; nevertheless, studies have shown that South Asians have a higher risk of CVD
than other Asian groups (Molgman et al., 2018). A recent AHA review concluded that a
majority of the CVD risk in South Asian can be explained by the increased prevalence of
known risk factors and that no unique risk factors have been found in this
population(Volgman et al., 2018). Even though there are high CVD event rates in South
Asians, only a few prospective cohort studies in the world have focused on determining the
risk factors associated with CVD. The cardioprotective effects of low to moderate alcohol
consumption vary substantially among different ethnicities/races (Kerr et al., 2011). Low to
moderate alcohol consumption was found to be associated with a lower risk of all-cause
mortality among Caucasian and Hispanic but not among the Chinese or Indian population
(Kerr et al., 2011, Yusuf et al., 2004, O’Keefe et al., 2018). The studies examining the
relationship between alcohol consumption and subclinical atherosclerosis among different
ethnicities/races have also shown inconsistent results (McClelland et al., 2008, Pletcher et
al., 2005). A recent study from the South Asian population found different associations of
alcohol consumption with surrogate markers of subclinical atherosclerosis (Chevli et al.,
2020). Thus, studies to increase our understanding of the association of alcohol consumption
with health behaviors factors affecting CVD are of paramount importance. From public
health perspectives, achieving and maintaining cardiovascular health behaviors and factors
in South Asians could have significant effects on reducing CVD incidence and mortality.
Very few studies have examined alcohol consumption and its association with cardiovascular
health (CVH) using LS7 metrics, of which none included South Asian participants
(Ogunmoroti et al., 2019, Piano et al., 2018). The Mediators of Atherosclerosis in South
Asians Living in America (MASALA) study is the only longitudinal study of South Asians
in the United States and can contribute to the knowledge of the association of alcohol
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consumption and other health behaviors that can influence cardiac risk. The objective of this
cross-sectional study from the MASALA cohort was to examine the association between
alcohol consumption and ideal cardiovascular health using AHA’s LS7 metrics among
asymptomatic South Asians age 45-90 years in the U.S. We postulated that higher alcohol
consumption would be inversely associated with ideal CVH.

Study participants

The original MASALA study eligibility and recruitment methods have been reported
previously (Kanaya et al., 2013). The MASALA study is a community-based prospective
cohort study of South Asian men and women, free of CVD at baseline, recruited from 2
clinical sites (San Francisco Bay Area at the University of California, San Francisco, and the
greater Chicago area at Northwestern University). A total of 906 South Asians were enrolled
between October 2010 and March 2013. From September 2015 through March 2018, all
surviving cohort participants were invited for the second clinical examination, and 749
(83%) participants completed this examination (Kanaya et al., 2019). We decided to use
more recent data from the second clinical examination. The analytical sample was 701 after
the exclusion of 48 participants with missing data for one or more LS7 metrics. The
institutional review boards of the University of California, San Francisco, and Northwestern
University approved the protocol.

Alcohol consumption

Alcohol consumption was assessed based on the personal history questionnaire. Each
participant was asked, “Have you ever consumed alcoholic beverages?” If yes, then the
following question was, “Do you presently drink alcoholic beverages?” The answers given
to these 2 questions, categorized each participant into 3 categories: 1) never; 2) former; and
3) current drinkers. Current and former drinkers were asked, “For how many years did you
drink alcoholic beverages?” Besides, they were asked about the usual number of drinks
consumed per week (before they stopped drinking if they were former drinkers). These
questions were used to make mutually exclusive categories of current drinkers as 1) 1-3
drinks/week; 2) 4-7 drinks/week; and 3) >7 drinks/week. Also, current drinkers were asked
about the number of drinks consumed during the past 24 hours and the largest number of
drinks consumed in 1 day in the past month. Participants were classified as binge drinkers if
they had consumed =5 drinks in a single day in the past month. (Kanaya et al., 2013, Chevli
et al., 2020)

Life’s Simple 7 Metrics

AHA’s LS7 metrics include 7 health behaviors and factors (Jin et al., 2016, Lloyd-Jones et
al., 2010). An automated blood pressure monitor (V100 Vital sign monitor, GE Medical
Systems, Fairfield, CT) was used to measure resting blood pressure three times in the seated
position, and the average of the last two readings was used for analysis. Total Cholesterol
was measured using enzymatic methods, and the hexokinase method was used to measure
fasting plasma glucose. Typical Week’s Activity Survey was used to assess the frequency of
various physical activities, including walking for exercise, dance, conditional activities, and
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sports, and the Metabolic Equivalents (METS) of each activity were calculated (Ainsworth et
al., 1999). We used the time spent in activities identified as either vigorous (>6 METS) or
moderate (3—6 METS) in the derivation. The average time per week spent in all activities at
either a vigorous or moderate level was computed for each participant, and participants were
then categorized based on the AHA criteria (Lloyd-Jones et al., 2010). The assessment of
dietary intake was based on the Study of Health Assessment and Risk in Ethnic groups
(SHARE) food frequency questionnaire (FFQ), which has been developed and validated for
South Asians in Canada (Kelemen et al., 2003). A healthy diet contained adequate quantities
of 5 items (fruits and vegetables, fish, whole grains, sodium, and sugar-sweetened
beverages), as defined by the AHA. Height was measured using a stadiometer, and weight
was measured using a standard balance-beam scale or a digital weighing scale. The BMI
was calculated using weight (in kilograms) divided by height (in meters squared). The
assessment of smoking status was based on a questionnaire (Kanaya et al., 2013). The
details of the assessment of AHA’s LS7 components are shown in Table S1.

A point score of 0, 1, or 2 was given to each LS7 metric to represent poor, intermediate, or
ideal health, respectively (Lloyd-Jones et al., 2010). The sum of the individual metric scores
was used to derive an overall CVH score, which could range from 0-14. The CVH score was
classified as poor (0-6), intermediate (7-10), or ideal (11-14) CVH.

Measurement of covariates

Using standard questionnaires administered by trained interviewers, information on age, sex,
education, and family income was obtained. We categorized education as having =
Bachelor’s degree or <Bachelor’s degree. Family income was categorized as having =
$75,000 or < $75,000 annually.

Statistical Analysis

The characteristics of the study population were compared across the categories of alcohol
consumption (never drinker, former drinker, 1-3 drinks/week, 4-7 drinks/week, and >7
drinks/week). We summarized categorical variables as number (percentages) and continuous
variables as mean (standard deviation) or median (interquartile range) depending on the
normality of the data. To compare the baseline characteristics, we used analysis of variance
(ANQOWVA) for continuous variables and the chi-squared test for categorical variables.

The prevalence of each LS7 metric was reported by alcohol consumption categories. We
used multinomial logistic regression models to examine the cross-sectional association
between alcohol consumption categories and CVH. Odds ratios (ORs) and 95% Cls were
calculated for intermediate CVH score (7-10) and ideal CVH score (11-14) across the
categories of alcohol consumption. Model 1 was unadjusted, and model 2 was adjusted for
age, sex, education, and family income. The reference groups were “never” categories for
alcohol consumption and binge drinking (McClelland et al., 2008) and poor score for CVH
categories (Ogunmoroti et al., 2019). We also examined the association between alcohol
consumption categories and each LS7 metric as ideal or non-ideal (intermediate and poor)
using binomial logistic regression analysis. Moreover, we examined whether age or sex
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modified the associations between alcohol consumption and CVH by inserting an interaction
term in model 2.

Additionally, we performed subgroup analysis stratified by age (using 58 years as a cut
point) and sex. A two-sided p-value of <0.05 was considered statistically significant, and all
statistical analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, North
Carolina).

The baseline characteristics of the MASALA participants by alcohol consumption categories
are shown in Table 1. Among 701 participants included in the analysis (aged 59 + 9 years,
43% women), 198 (28%) were never drinkers, 247 (35%) were former drinkers, and 256
(37%) were current drinkers. Of the current drinkers, 147 (57%) reported consuming 1-3
drinks/week, 68 (27%) reported consuming 4—7 drinks/week, and 41 (16%) reported
consuming >7 drinks/week. Also, 11% of current drinkers reported binge drinking in the
past month. For the overall cohort, 10% (n=69) had poor CVH, 20% (n=141) had ideal
CVH, and the remaining 70% (n=491) had intermediate CVVH. Of note, only 5% of the
female participants consumed >7 drinks/week. Figure 1 displays the mean CVH score by
alcohol consumption categories. Participants consuming >7 drinks/week as well as those
with binge drinking had lower mean CVH scores.

Table 2 shows the distribution of LS7 metrics by alcohol consumption categories. The
proportion of participants consuming > 7 drinks/week who met the ideal criteria for
smoking, total cholesterol, and blood glucose were significantly lower compared to never
drinkers. For the overall cohort, only 4% of the participants met the ideal criteria for diet.
Interestingly, the proportion of never drinkers who met the ideal criteria for the physical
activity was lower than that for current drinkers who consumed more than 7 drinks/week.

Using multinomial logistic regression, we examined the association between levels of
alcohol consumption and CVH, as shown in Table 3. For the multivariable model, alcohol
consumption of >7 drinks/week was associated with lower odds of having intermediate
(odds ratio [OR] (95% C1):0.31 (0.10-0.93), P = 0.037) or ideal (odds ratio [OR] (95%
Cl):0.14 (0.03-0.60), P = 0.008) CVH compared to never drinkers. Table 4 shows the
association between binge drinking in the past month and CVH. Compared to never
drinkers, participants who reported binge drinking had significantly lower odds of having
ideal CVH (odds ratio [OR] (95% Cl):0.03 (0.003-0.36), P = 0.005). In age-stratified
analysis (Table S2), those who were =58 years and consumed >7 drinks/week had 74%
lower odds of having intermediate CVH, and 88% lower odds of having ideal CVH,
compared to never drinkers. There was no significant association between alcohol
consumption and CVH in those who were <58 years. Evaluation of the association by sex
was limited by sample size, especially among women (Table S3). Men with alcohol
consumption of >7 drinks/week had 77% lower odds of having ideal CVH and 56% lower
odds of having intermediate CVH.
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We also examined the association between alcohol consumption and individual LS7 metrics
(Table S4). Regardless of the category of alcohol consumption, participants had lower odds
of achieving the ideal criteria for smoking compared to never drinkers. Participants
consuming >7 drinks/week had 71% lower odds of having ideal criteria for total cholesterol.
Also, those who reported 4-7 and >7 drinks/week had lower odds of achieving ideal blood
pressure and blood glucose criteria.

We formally tested for the interaction of the associations by sex and age, even though results
were stratified given a priori interest in the relation of alcohol consumption and CVH among
subgroups. For the CVH scores, we did not find any significant interaction for alcohol
consumption with sex or age.

Discussion

This United States community-based population study of CVD free South Asians revealed
several important findings. First, compared to never drinkers, participants consuming >7
drinks/week were less likely to achieve intermediate or ideal CVH. Second, participants had
lower odds of having ideal CVH if they reported binge drinking in the past month compared
to never drinkers. Third, participants who consumed >7 drinks/week were less likely to
achieve ideal criteria for smoking, total cholesterol, blood pressure, and blood glucose
compared to never drinkers.

Although multiple epidemiological studies have explored the connection between alcohol
consumption and CVD (O’Keefe et al., 2007, Rimm et al., 1999, Zhao et al., 2017, O’Keefe
et al., 2018), very few studies have examined the connection between alcohol consumption
and CVH. A recent study from the Multi-Ethnic Study of Atherosclerosis (MESA)
(Ogunmoroti et al., 2019) showed that compared to never drinkers, participants consuming
>14 drinks/week were less likely to have intermediate and ideal CVH. In comparison to the
MESA study, our study found that alcohol consumption of >7 drinks/week was associated
with lower odds of achieving intermediate or ideal CVH in South Asians. We could not
examine the association of >14 drinks/week with CVH as very few participants in the
MASALA cohort had drinking frequency in that range. Similar to our results, binge drinking
in the MESA participants was also associated with unfavorable CVH. Moreover, the findings
of an inverse relationship between heavy drinking and ideal CVH, as well as binge drinking,
remained consistent throughout different racial/ethnic groups in the MESA. The
cardioprotective effect of light or moderate drinking was found to be inconsistent among the
different races and ethnicities (Schooling et al., 2008, Halanych et al., 2010, Nunez-Cordoba
et al., 2009). The INTERHEART study, which included 27,000 people from 50 different
countries, revealed regular alcohol intake reduced the risk of MI by 14%; however, this
beneficial association was not evident in the Indian cohort (Yusuf et al., 2004). Our study
also did not show any protective association between light drinking and CVH or any of the
seven individual components of LS7 in this South Asian population. However, this could be
due to a small sample size of our study.

In an age-stratified analysis, we found that among participants who consumed >7 drinks/
week, participants who were =58 years had a lower odds of having intermediate and ideal
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CVH, but the association was not significant for those <58 years. This is in contrast with the
results from MESA, where the inverse relationship of higher alcohol consumption with ideal
CVH was consistent among those <65 years and =65 years. The finding of lower odds of
achieving intermediate or ideal CVH among older cohort with consumption of >7 drinks/
week could be due to the inability to maintain a healthy lifestyle or due to a higher
prevalence of cardiovascular risk factors.

Health behaviors are influenced by an individual’s “motives, self-regulation, resources,
habits, and environmental and social influences (Kwasnicka et al., 2016).” Similarly, health
behaviors can often influence other health behaviors. Regardless of the level of alcohol
consumption, participants failed to achieve ideal criteria for smoking compared to never
drinkers. Alcohol consumption has been shown to be associated with increased smoking
behavior (McKee et al., 2006, King et al., 2009). Not only has alcohol been shown to reduce
smoking resistance in an inverse dose-dependent fashion (Kahler et al., 2014), it has also
been shown to be associated with more tobacco use on heavy drinking days (Jackson et al.,
2013). One study showed that tobacco use was more prominent after approximately 3
drinks(Harrison and Mckee, 2008). Moderate alcohol consumption is associated with
increased high-density lipoprotein (HDL) cholesterol (Rimm et al., 1999). However, studies
have also shown that heavy alcohol consumption may increase low-density lipoprotein
(LDL) and triglyceride levels (Wakabayashi, 2013). We found that MASALA participants
with >7 drinks/week were less likely to have ideal total cholesterol. This finding could be
due to an increase in HDL, LDL, or triglyceride. Our study showed that consumption of 4—7
drinks/week and >7 drinks/week was associated with lower odds of achieving ideal blood
pressure. A recent systematic review and dose-response meta-analysis conducted to examine
the association between alcohol consumption and incident hypertension found that,
regardless of gender, no quantity of alcohol consumption was associated with reduced risk
of developing hypertension (Roerecke et al., 2018). Alcohol-induced hypertension is thought
to be caused by the actions of angiotensin Il on the endothelium resulting in inflammation
and inhibition of endothelium-dependent nitric oxide production, which leads to loss of
endothelial relaxation and elevated blood pressure (Husain et al., 2014). We also found that
consuming >7 alcoholic drinks/week had 73% lower odds of having ideal blood glucose
levels. Most alcoholic beverages have very high amounts of sugar. Alcohol-induced increase
in blood glucose levels may result from its adverse effect on insulin secretion and insulin
resistance (Emanuele et al., 1998). The systematic review and meta-analysis of 20 studies
found a U-shaped relationship between average amount of alcohol consumed per day and
risk of incident type 2 diabetes (Baliunas et al., 2009). The published literature has reported
a positive relationship between physical activity and alcohol consumption (Dodge et al.,
2017). For MASALA participants, we did not find any significant association between
alcohol consumption and physical activity. The studies examining the association between
alcohol consumption and body weight have revealed conflicting evidence. Overall, the
majority of studies suggest that light-to-moderate alcohol consumption is not associated with
weight gain, while heavy consumption is associated with weight gain (Traversy and Chaput,
2015). There was no association between alcohol consumption and BMI in MASALA
participants. A cross-sectional study of 3,729 participants examined the association between
alcohol and diet quality measured by the Healthy Eating Index (HEI) (Breslow et al., 2006).
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The results demonstrated that as the quantity of alcohol consumption increased from 1 to =3
drinks/day, diet quality worsened. However, there was no association between alcohol
consumption and diet quality in our study.

From a public health perspective, we found no evidence of the benefit of low or moderate
alcohol use among South Asian men and women. Moreover, among South Asian men with
>7 drinks/week, there was some evidence of harm with respect to CVH. Alcohol
consumption guidelines vary substantially across different countries (Kalinowski and
Humphreys, 2016). The current drinking guidelines in the U.S. are based on research that
did not include people of South Asian descent. Further research is needed to understand
whether the current recommendations also apply to this group, which may have different
behavioral patterns with respect to alcohol use. A study from the National Epidemiologic
Survey of Alcohol and Related Conditions, including 952 Asian-American adults,
demonstrated that ethnic drinking cultures might significantly influence alcohol use(Cook et
al., 2012). Also, the pattern of alcohol consumption among South Asians is impacted by
religious prohibitions against alcohol use and gender norms that discourage drinking among
women(Chowdhury et al., 2006). A better understanding of the pattern of alcohol
consumption, the factor influencing alcohol use and its effect on CVVH, would help design
policies and interventions for this rapidly growing population.

Strengths and limitations

The strength of our study includes its community-based South Asian population, which is an
understudied but fast-growing minority with high risk for cardiovascular disease, among
other chronic diseases. Key variables were obtained using validated instruments in a
culturally sensitive manner in the MASALA study, including diet. Study limitations include
the cross-sectional analysis of the association between alcohol consumption and CVH, and,
therefore, a causal relationship could not be established. The MASALA study has a
relatively small cohort size obtained from only 2 United States geographic centers, which
limits the generalizability of the findings. We were unable to make inferences regarding
women with >7 drinks/week consumption and for binge drinking, given the small sample
sizes in these categories. Alcohol consumption was based on questionnaire responses, and
this may have led to the underreporting of the quantity of alcohol consumed by study
participants. This, in turn, could attenuate the association due to misclassification. Lastly, we
adjusted for several confounders, but there remains a possibility of residual confounding. For
example, the observed association between alcohol consumption and CVH could be
attributable to an unadjusted dietary pattern that is dependent on alcohol intake.

Conclusion

We observed an inverse association between alcohol consumption and CVH in South Asian
men. These results further highlight the importance of healthy behaviors in maintaining ideal
CVH. Future research can focus on the impact of these healthy behaviors on CVD and
examine the association between alcohol consumption and incident CVD in the MASALA
cohort.

Alcohol Clin Exp Res. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chevli et al.

Page 10

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgment

We thank all the participants, other investigators, and the staff of the MASALA Study for their valuable
contribution.

Funding

The MASALA study was supported by the NIH grant numbers 1R01HL093009, 2R01HL093009, and
RO1HL120725. Data collection at UCSF was also supported by UCSF-CTSI grant numbers UL1RR024131 and
UL1TR001872, and P30DK098722. The funding body played no role in the design of the study, data collection,
and analysis, interpretation of data, or in writing the manuscript.

Funding: | certify that any/all financial and material support for this research and work are identified in the
Funding section of this manuscript.

References

National Institute of Alcohol Abuse and Alcoholism (NIAA). Alcohol Facts and Statistics; 2018.

AINSWORTH BE, IRWIN ML, ADDY CL, WHITT MC & STOLARCZYK LM 1999 Moderate
physical activity patterns of minority women: the Cross-Cultural Activity Participation Study. J
Womens Health Gend Based Med, 8, 805-13. [PubMed: 10495261]

ALADIN A, CHEVLI P, AHMAD MI, RASOOL S & HERRINGTON D 2019 Alcohol Consumption
and Risk of Hypertension. Journal of the American College of Cardiology, 73, 12-12.

BALIUNAS DO, TAYLOR BJ, IRVING H, ROERECKE M, PATRA J, MOHAPATRA S & REHM J
2009 Alcohol as a Risk Factor for Type 2 Diabetes A systematic review and meta-analysis. Diabetes
Care, 32, 2123-2132. [PubMed: 19875607]

BEULENS JWJ, ALGRA A, SOEDAMAH-MUTHU SS, VISSEREN FLJ, GROBBEE DE, VAN
DER GRAAF Y & GRP SS 2010 Alcohol consumption and risk of recurrent cardiovascular events
and mortality in patients with clinically manifest vascular disease and diabetes mellitus: The Second
Manifestations of ARTerial (SMART) disease study. Atherosclerosis, 212, 281-286. [PubMed:
20537650]

BRESLOW RA, GUENTHER PM, JUAN WY & GRAUBARD BI 2010 Alcoholic Beverage
Consumption, Nutrient Intakes, and Diet Quality in the US Adult Population, 1999-2006. Journal of
the American Dietetic Association, 110, 551-562. [PubMed: 20338281]

BRESLOW RA, GUENTHER PM & SMOTHERS BA 2006 Alcohol drinking patterns and diet
quality: the 1999-2000 National Health and Nutrition Examination Survey. Am J Epidemiol, 163,
359-66. [PubMed: 16394204]

BRIASOULIS A, AGARWAL V & MESSERLI FH 2012 Alcohol consumption and the risk of
hypertension in men and women: a systematic review and meta-analysis. J Clin Hypertens
(Greenwich), 14, 792-8. [PubMed: 23126352]

CHEVLI PA, ALADIN Al, KANAYA AM, KANDULA NR, MALAVER D & HERRINGTON DM
2020 Alcohol consumption and subclinical atherosclerosis among South Asians: Findings from the
Mediators of Atherosclerosis in South Asians Living in America (MASALA) study. Nutrition
Metabolism and Cardiovascular Diseases, 30, 123-131.

CHOWDHURY AN, RAMAKRISHNA J, CHAKRABORTY AK & WEISS MG 2006 Cultural
context and impact of alcohol use in the Sundarban Delta, West Bengal, India. Social Science &
Medicine, 63, 722-731. [PubMed: 16584824]

COOK WK, MULIA N & KARRIKER-JAFFE K 2012 Ethnic Drinking Cultures and Alcohol Use
among Asian American Adults: Findings from a National Survey. Alcohol and Alcoholism, 47,
340-348. [PubMed: 22378829]

Alcohol Clin Exp Res. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chevli et al.

Page 11

CRIQUI MH, WALLACE RB, MISHKEL M, BARRETT-CONNOR E & HEISS G 1981 Alcohol
consumption and blood pressure. The lipid research clinics prevalence study. Hypertension, 3,
557-65. [PubMed: 7298110]

DODGE T, CLARKE P & DWAN R 2017 The Relationship Between Physical Activity and Alcohol
Use Among Adults in the United States: A Systematic Review of the Literature. American Journal
of Health Promotion, 31, 97-108. [PubMed: 27630108]

EMANUELE NV, SWADE TF & EMANUELE MA 1998 Consequences of alcohol use in diabetics.
Alcohol Health & Research World, 22, 211-219. [PubMed: 15706798]

FRENCH MT, POPOVICI | & MACLEAN JC 2009 Do Alcohol Consumers Exercise More? Findings
From a National Survey. American Journal of Health Promotion, 24, 2-10. [PubMed: 19750956]

FUCHS FD, CHAMBLESS LE, WHELTON PK, NIETO FJ & HEISS G 2001 Alcohol consumption
and the incidence of hypertension - The Atherosclerosis Risk in Communities Study.
Hypertension, 37, 1242-1250. [PubMed: 11358935]

GERARD MJ, KLATSKY AL, SIEGELAUB AB, FRIEDMAN GD & FELDMAN R 1977 Serum
Glucose Levels and Alcohol-Consumption Habits in a Large Population. Diabetes, 26, 780-785.
[PubMed: 885299]

GRISWOLD MG, FULLMAN N, HAWLEY C, ARIAN N, ZIMSEN SRM, TYMESON HD,
VENKATESWARAN V, TAPP AD, FOROUZANFAR MH, SALAMA JS, ABATE KH, ABATE
D, ABAY SM, ABBAFATI C, ABDULKADER RS, ABEBE Z, ABOYANS V, ABRAR MM,
ACHARYA P, ADETOKUNBOH 0O, ADHIKARI TB, ADSUAR JC, AFARIDEH M, AGARDH
EE, AGARWAL G, AGHAYAN SA, AGRAWAL S, AHMED MB, AKIBU M, AKINYEMIJU T,
AKSEER N, AL ASFOOR DH, AL-ALY Z, ALAHDAB F, ALAM K, ALBUJEER A, ALENE
KA, ALI R, ALI SD, ALIJANZADEH M, ALJUNID SM, ALKERWI A, ALLEBECK P, ALVIS-
GUZMAN N, AMARE AT, AMINDE LN, AMMAR W, AMOAKO YA, AMUL GGH, ANDREI
CL, ANGUS C, ANSHA MG, ANTONIO CAT, AREMU O, ARNLOV J, ARTAMAN A, ARYAL
KK, ASSADI R, AUSLOOS M, AVILA-BURGOS L, AVOKPAHO EFGA, AWASTHI A, AYELE
HT, AYER R, AYUK TB, AZZOPARDI PS, BADALI H, BADAWI A, BANACH M, BARKER-
COLLO SL, BARRERO LH, BASALEEM H, BAYE E, BAZARGAN-HEJAZI S, BEDI N,
BEJOT Y, BELACHEW AB, BELAY SA, BENNETT DA, BENSENOR IM, BERNABE E,
BERNSTEIN RS, BEYENE AS, BEYRANVAND T, BHAUMIK S, BHUTTA ZA, BIADGO B,
BIJANI A, BILILIGN N, BIRLIK SM, BIRUNGI C, BIZUNEH H, BJERREGAARD P, BJORGE
T, BORGES G, BOSETTI C, BOUFOUS S, BRAGAZZI NL, BRENNER H, BUTT ZA, et al.
2018 Alcohol use and burden for 195 countries and territories, 1990-2016: a systematic analysis
for the Global Burden of Disease Study 2016. Lancet, 392, 1015-1035. [PubMed: 30146330]

HALANYCH JH, SAFFORD MM, KERTESZ SG, PLETCHER MJ, KIM Y1, PERSON SD, LEWIS
CE & KIEFE CI 2010 Alcohol Consumption in Young Adults and Incident Hypertension: 20-Year
Follow-up From the Coronary Artery Risk Development in Young Adults Study. American Journal
of Epidemiology, 171, 532-539. [PubMed: 20118194]

HARRISON ELR & MCKEE SA 2008 Young adult non-daily smokers: Patterns of alcohol and
cigarette use. Addictive Behaviors, 33, 668-674. [PubMed: 18093745]

HUSAIN K, ANSARI RA & FERDER L 2014 Alcohol-induced hypertension: Mechanism and
prevention. World J Cardiol, 6, 245-52. [PubMed: 24891935]

JACKSON KM, ROHSENOW DJ, PIASECKI TM, HOWLAND J & RICHARDSON AE 2013 Role
of Tobacco Smoking in Hangover Symptoms Among University Students. Journal of Studies on
Alcohol and Drugs, 74, 41-49. [PubMed: 23200149]

JIN YC, KANAYA AM, KANDULA NR & TALEGAWKAR SA 2016 The AHA Life’s Simple 7
Metric is Inversely Associated with Subclinical Atherosclerosis Among South Asians: Findings
From the Mediators of Atherosclerosis in South Asians Living in America Study. Circulation, 133.

KAHLER CW, METRIK J, SPILLANE NS, DAY A, LEVENTHAL AM, MCKEE SA, TIDEY JW,
MCGEARY JE, KNOPIK VS & ROHSENOW DJ 2014 Acute effects of low and high dose
alcohol on smoking lapse behavior in a laboratory analogue task. Psychopharmacology (Berl),
231, 4649-57. [PubMed: 24858377]

KALINOWSKI A & HUMPHREY'S K 2016 Governmental standard drink definitions and low-risk
alcohol consumption guidelines in 37 countries. Addiction, 111, 1293-8. [PubMed: 27073140]

Alcohol Clin Exp Res. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chevli et al.

Page 12

KANAYA AM, KANDULA N, HERRINGTON D, BUDOFF MJ, HULLEY S, VITTINGHOFF E &
LIU K 2013 Mediators of Atherosclerosis in South Asians Living in America (MASALA) Study:
Objectives, Methods, and Cohort Description. Clinical Cardiology, 36, 713-720. [PubMed:
24194499]

KANAYA AM, VITTINGHOFF E, LIN F, KANDULA NR, HERRINGTON D, LIU K, BLAHA M &
BUDOFF MJ 2019 Incidence and Progression of Coronary Artery Calcium in South Asians
Compared With 4 Race/Ethnic Groups. Journal of the American Heart Association, 8.

KELEMEN LE, ANAND SS, VUKSAN V, Y1 Q, TEO KK, DEVANESEN S, YUSUF S &
INVESTIGATORS S 2003 Development and evaluation of cultural food frequency questionnaires
for South Asians, Chinese, and Europeans in North America. J Am Diet Assoc, 103, 1178-84.
[PubMed: 12963948]

KELLY MP & BARKER M 2016 Why is changing health-related behaviour so difficult? Public
Health, 136, 109-116. [PubMed: 27184821]

KERR WC, GREENFIELD TK, BOND J, YE Y & REHM J 2011 Racial and ethnic differences in all-
cause mortality risk according to alcohol consumption patterns in the national alcohol surveys. Am
J Epidemiol, 174, 769-78. [PubMed: 21856649]

KING A, MCNAMARA P, CONRAD M & CAO D 2009 Alcohol-induced increases in smoking
behavior for nicotinized and denicotinized cigarettes in men and women. Psychopharmacology
(Berl), 207, 107-17. [PubMed: 19756530]

KLATSKY AL, FRIEDMAN GD, SIEGELAUB AB & GERARD MJ 1977 Alcohol consumption and
blood pressure. Kaiser-Permanente Multiphasic Health Examination data. N Engl J Med, 296,
1194-200. [PubMed: 854058]

KOPPES LLJ, DEKKER JM, HENDRIKS HFJ, BOUTER LM & HEINE RJ 2005 Moderate alcohol
consumption lowers the risk of type 2 diabetes - A meta-analysis of prospective observational
studies. Diabetes Care, 28, 719-725. [PubMed: 15735217]

KWASNICKA D, DOMBROWSKI SU, WHITE M & SNIEHOTTA F 2016 Theoretical explanations
for maintenance of behaviour change: a systematic review of behaviour theories. Health
Psychology Review, 10, 277-296. [PubMed: 26854092]

LARSSON SC, BURGESS S, MASON AM & MICHAELSSON K 2020 Alcohol Consumption and
Cardiovascular Disease: A Mendelian Randomization Study. Circ Genom Precis Med, 13,
€002814. [PubMed: 32367730]

LLOYD-JONES DM, HONG Y, LABARTHE D, MOZAFFARIAN D, APPEL LJ, VAN HORN L,
GREENLUND K, DANIELS S, NICHOL G, TOMASELLI GF, ARNETT DK, FONAROW GC,
HO PM, LAUER MS, MASOUDI FA, ROBERTSON RM, ROGER V, SCHWAMM LH, SORLIE
P, YANCY CW, ROSAMOND WD, AMERICAN HEART ASSOCIATION STRATEGIC
PLANNING TASK, F. & STATISTICS C 2010 Defining and setting national goals for
cardiovascular health promotion and disease reduction: the American Heart Association’s strategic
Impact Goal through 2020 and beyond. Circulation, 121, 586-613. [PubMed: 20089546]

MCCLELLAND RL, BILD DE, BURKE GL, MUKAMAL KJ, LIMA JA & KRONMAL RA 2008
Alcohol and coronary artery calcium prevalence, incidence, and progression: results from the
Multi-Ethnic Study of Atherosclerosis (MESA). American Journal of Clinical Nutrition, 88, 1593—
1601.

MCKEE SA, KRISHNAN-SARIN S, SHI J, MASE T & O’MALLEY SS 2006 Modeling the effect of
alcohol on smoking lapse behavior. Psychopharmacology (Berl), 189, 201-10. [PubMed:
17013640]

NUNEZ-CORDOBA JM, MARTINEZ-GONZALEZ MA, BES-RASTROLLO M, TOLEDO E,
BEUNZA JJ & ALONSO A 2009 Alcohol Consumption and the Incidence of Hypertension in a
Mediterranean Cohort: the SUN Study. Revista Espanola De Cardiologia, 62, 633-641. [PubMed:
19480759]

O’KEEFE EL, DINICOLANTONIO JJ, O’KEEFE JH & LAVIE CJ 2018 Alcohol and CV Health:
Jekyll and Hyde J-Curves. Prog Cardiovasc Dis, 61, 68—75. [PubMed: 29458056]

O’KEEFE JH, BYBEE KA & LAVIE CJ 2007 Alcohol and cardiovascular health - The razor-sharp
double-edged sword. Journal of the American College of Cardiology, 50, 1009-1014. [PubMed:
17825708]

Alcohol Clin Exp Res. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chevli et al.

Page 13

OGUNMOROTI O, OSIBOGUN O, MCCLELLAND RL, BURKE GL, NASIR K & MICHOS ED
2019 Alcohol and ideal cardiovascular health: The Multi-Ethnic Study of Atherosclerosis. Clin
Cardiol, 42, 151-158. [PubMed: 30506744]

PESCATELLO LS, MACDONALD HV, LAMBERTI L & JOHNSON BT 2015 Exercise for
Hypertension: A Prescription Update Integrating Existing Recommendations with Emerging
Research. Curr Hypertens Rep, 17, 87. [PubMed: 26423529]

PIANO MR, BURKE L, KANG M & PHILLIPS SA 2018 Effects of Repeated Binge Drinking on
Blood Pressure Levels and Other Cardiovascular Health Metrics in Young Adults: National Health
and Nutrition Examination Survey, 2011-2014. Journal of the American Heart Association, 7.

PLETCHER MJ, VAROSY P, KIEFE CI, LEWIS CE, SIDNEY S & HULLEY SB 2005 Alcohol
consumption, binge drinking, and early coronary calcification: Findings from the coronary artery
risk development in young adults (CARDIA) study. American Journal of Epidemiology, 161, 423—
433. [PubMed: 15718478]

POLSKY S & AKTURK HK 2017 Alcohol Consumption, Diabetes Risk, and Cardiovascular Disease
Within Diabetes. Current Diabetes Reports, 17.

RIMM EB, WILLIAMS P, FOSHER K, CRIQUI M & STAMPFER MJ 1999 Moderate alcohol intake
and lower risk of coronary heart disease: meta-analysis of effects on lipids and haemostatic factors.
British Medical Journal, 319, 1523-1528D. [PubMed: 10591709]

ROERECKE M, TOBE SW, KACZOROWSKI J, BACON SL, VAFAEI A, HASAN OSM,
KRISHNAN RJ, RAIFU AO & REHM J 2018 Sex-Specific Associations Between Alcohol
Consumption and Incidence of Hypertension: A Systematic Review and Meta-Analysis of Cohort
Studies. Journal of the American Heart Association, 7.

SANTANA NMT, MILL JG, VELASQUEZ-MELENDEZ G, MOREIRA AD, BARRETO SM,
VIANA MC & MOLINA MDB 2018 Consumption of alcohol and blood pressure: Results of the
ELSA-Brasil study. Plos One, 13.

SCHOOLING CM, WENIJIE S, HO SY, CHAN WM, THAM MK, HO KS, LEUNG GM & LAM TH
2008 Moderate Alcohol Use and Mortality from Ischaemic Heart Disease: A Prospective Study in
Older Chinese People. Plos One, 3.

SHELTON NJ & KNOTT CS 2014 Association Between Alcohol Calorie Intake and Overweight and
Obesity in English Adults. American Journal of Public Health, 104, 629-631. [PubMed:
24524529]

TRAVERSY G & CHAPUT JP 2015 Alcohol Consumption and Obesity: An Update. Current Obesity
Reports, 4, 122-130. [PubMed: 25741455]

VOLGMAN AS, PALANIAPPAN LS, AGGARWAL NT, GUPTA M, KHANDELWAL A,
KRISHNAN AV, LICHTMAN JH, MEHTA LS, PATEL HN, SHAH KS, SHAH SH & WATSON
KE 2018 Atherosclerotic Cardiovascular Disease in South Asians in the United States:
Epidemiology, Risk Factors, and Treatments: A Scientific Statement From the American Heart
Association. Circulation.

WAKABAYASHI | 2013 Associations between heavy alcohol drinking and lipid-related indices in
middle-aged men. Alcohol, 47, 637-642. [PubMed: 24239151]

WOOD AM, KAPTOGE S, BUTTERWORTH AS, WILLEIT P, WARNAKULA S, BOLTON T,
PAIGE E, PAUL DS, SWEETING M, BURGESS S, BELL S, ASTLE W, STEVENS D,
KOULMAN A, SELMER RM, VERSCHUREN WMM, SATO S, NJOLSTAD I, WOODWARD
M, SALOMAA V, NORDESTGAARD BG, YEAP BB, FLETCHER A, MELANDER O,
KULLER LH, BALKAU B, MARMOT M, KOENIG W, CASIGLIA E, COOPER C, ARNDT V,
FRANCO OH, WENNBERG P, GALLACHER J, DE LA CAMARA AG, VOLZKE H, DAHM
CC, DALE CE, BERGMANN MM, CRESPO CJ, VAN DER SCHOUW YT, KAAKS R,
SIMONS LA, LAGIOU P, SCHOUFOUR JD, BOER JMA, KEY TJ, RODRIGUEZ B,
MORENO-IRIBAS C, DAVIDSON KW, TAYLOR JO, SACERDOTE C, WALLACE RB,
QUIROS JR, TUMINO R, BLAZER DG 2ND, LINNEBERG A, DAIMON M, PANICO S,
HOWARD B, SKEIE G, STRANDBERG T, WEIDERPASS E, NIETERT PJ, PSATY BM,
KROMHOUT D, SALAMANCA-FERNANDEZ E, KIECHL S, KRUMHOLZ HM, GRIONI S,
PALLI D, HUERTA JM, PRICE J, SUNDSTROM J, ARRIOLA L, ARIMA H, TRAVIS RC,
PANAGIOTAKOS DB, KARAKATSANI A, TRICHOPOULOU A, KUHN T, GROBBEE DE,
BARRETT-CONNOR E, VAN SCHOOR N, BOEING H, OVERVAD K, KAUHANEN J,

Alcohol Clin Exp Res. Author manuscript; available in PMC 2021 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Chevli et al. Page 14

WAREHAM N, LANGENBERG C, FOROUHI N, WENNBERG M, DESPRES JP, CUSHMAN
M, COOPER JA, RODRIGUEZ CJ, SAKURAI M, SHAW JE, KNUIMAN M, VOORTMAN T,
MEISINGER C, et al. 2018 Risk thresholds for alcohol consumption: combined analysis of
individual-participant data for 599 912 current drinkers in 83 prospective studies. Lancet, 391,
1513-1523. [PubMed: 29676281]

YUSUF S, HAWKEN S & OUNPUU S 2004 Effect of potentially modifiable risk factors associated
with myocardial infarction in 52 countries (the INTERHEART study): case-control study (vol 364,
pg 937m 2004). Lancet, 364, 2020-2020. [PubMed: 15582058]

ZHAO J, STOCKWELL T, ROEMER A, NAIMI T & CHIKRITZHS T 2017 Alcohol Consumption
and Mortality From Coronary Heart Disease: An Updated Meta-Analysis of Cohort Studies.
Journal of Studies on Alcohol and Drugs, 78, 375-386. [PubMed: 28499102]

Alcohol Clin Exp Res. Author manuscript; available in PMC 2021 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Chevli etal.

Mean CVH Score

Page 15

10

~ =]
=1
A

(2]

[£,]

8.5

EoY
oW

7.8

w

N

[

Total Never Former 1-3 4-7 >7 Binge

Alcohol Consumption

Figure 1.
Mean CVH score (and SE) for alcohol consumption categories
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Table 1.
Baseline Characteristics of MASALA Participants, 2015-2018
Alcohol consumption (number of drinks/week)
Characteristics Mean+ SD or No. (%) | Never N=198 | Former N=247 | 1-3 N=147 4-7 N=68 >7 N=41 P value®
Male, No. (%) 61 (30.8) 141 (57.1) 98 (66.7) 53 (77.9) 39 (95.1) <0.001
Age (years) 60+9.2 59.3+9.1 58.4+9.38 58.9+8.3 60.9 +10.5 0.449
Education < Bachelor’s degree (%) 39(19.7) 20(8.1) 8(5.4) 6(8.9) 2(4.9) <0.001
Family Income > $75,000 per year (%) 126 (67) 193 (79) 118 (82) 59 (88) 30 (79) 0.001
LS 7 metrics
Smoker Status, No. (%) <0.001
Never 191 (96.5) 211 (85.4) 111 (75.5) 46 (67.7) 20 (48.8)
Former 5(2.5) 31 (12.6) 32(21.8) 18 (26.5) 16 (39)
Current 2(1) 5(2) 42.7) 4(5.9) 5(12.2)
BMI (kg/m?) 264+4 26.8+4.2 26443 26.1+33 26.1+3.6 0.575
Total Cholesterol (mg/dL) 189 + 38 184 + 43 189 +41 182 £ 37 187 £ 42 0.506
Lipid-lowering medications, No. (%) 59 (29.8) 80 (32.4) 45 (30.6) 31 (45.6) 18 (43.9) 0.08
Systolic Blood Pressure (mm Hg) 127 +£19 127 +18 127 +18 130+ 13 131+ 16 0.563
Diastolic Blood Pressure (mm Hg) 74 £ 10 75+ 10 76+9 78+9 78 £ 10 <0.001
Antihypertensive medications, No. (%) 66 (33.3) 89 (36) 54 (36.7) 26 (38.2) 18 (43.9) 0.754
Fasting blood glucose (mg/dl) 108 + 25 110+ 24 105+ 18 117+ 26 113+ 21 0.004
Diabetic medications, No. (%) 31(15.7) 60 (24.3) 25 (17) 17 (25) 7(17.1) 0.121
Diet Score 2.06 +0.91 2.12+0.90 1.99 +£0.90 1.99+0.91 2.0+0.92 0.604
Physical activity (MET-min per week) 1295 + 1299 1545 +1537 | 1621+ 1235 | 1912 +1633)= | 1806+ 1678 | 0.016
CVH Score, No. (%)
Poor (0-6) 15 (7.6) 31(12.6) 8(5.4) 6 (8.8) 9(21.9)
Intermediate (7-10) 138 (69.7) 167 (67.6) 108 (73.5) 51 (75) 27 (65.9) 0.054
Ideal (11-14) 45 (22.7) 49 (19.8) 31(21.1) 11 (16.2) 5(12.2)

aP-vaIue by ANOVA for continuous variables and chi-square for categorical variables
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Table 2.

Distribution of Life’s Simple 7 metrics by alcohol consumption

Alcohol consumption (number of drinks/week)

Never N=198 | Former N=247 | 1-3 N=147 | 4-7N=68 | >7 N=41 P value®
Smoking
Poor 2 (1%) 5 (2%) 4 (3%) 4 (6%) 5(12%) | <0.001
Intermediate 5 (3%) 31 (13%) 32(22%) | 18(26%) | 16 (39%)
Ideal 191 (96%) 211 (85%) 111 (75%) | 46 (68%) | 20 (49%)
Body Mass Index
Poor 32 (16%) 43 (18%) 19 (13%) | 7(10%) | 6 (15%) 0.736
Intermediate 94 (47%) 112 (45%) 63 (43%) | 30 (44%) | 19 (46%)
Ideal 72 (37%) 92 (37%) 65 (44%) | 31(46%) | 16 (39%)
Total Cholesterol
Poor 13 (6%) 24 (10%) 17 (11%) 3(5%) | 4(10%) 0.044
Intermediate | 110 (56%) 135 (54%) 79 (54%) | 52 (76%) | 25 (61%)
Ideal 75 (38%) 88 (36%) 51 (35%) | 13(19%) | 12 (29%)
Blood Pressure
Poor 46 (23%) 62 (25%) 29 (20%) | 16 (23%) | 11(27%) | 0.764
Intermediate 97 (49%) 119 (48%) 78 (53%) | 38(56%) | 23 (56%)
Ideal 55 (28%) 66 (27%) 40 (27%) | 14 (21%) | 7 (17%)
Blood Glucose
Poor 27 (14%) 43 (17%) 20 (13%) | 19 (28%) | 7 (17%) <0.01
Intermediate 82 (41%) 108 (44%) 57 (39%) | 33 (48%) | 28 (68%)
Ideal 89 (45%) 96 (39%) 70 (48%) | 16 (24%) | 6 (15%)
Diet Quality
Poor 61 (31%) 69 (28%) 49 (33%) | 22 (32%) | 12 (29%) | 0.920
Intermediate | 130 (66%) 163 (66%) 91 (62%) | 42 (62%) | 28 (68%)
Ideal 7 (3%) 14 (6%) 7 (5%) 4 (6%) 1(3%)
Physical Activity
Poor 28 (14%) 28 (11%) 8 (5%) 2 (3%) 6 (15%) 0.029
Intermediate 43 (22%) 41 (17%) 23(16%) | 12(18%) | 5 (12%)
Ideal 127 (64%) 178 (72%) 116 (79%) | 54 (79%) | 30 (73%)

a . . . . .
P-value by ANOVA for continuous variables and chi-square for categorical variables
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Page 18

Multivariable Odds Ratio and 95% CI of association between alcohol consumption and cardiovascular health

Alcohol Consumption | Intermediate vs. Poor Ideal vs. Poor

Odds Ratio (95% ClI) p-value | OddsRatio (95% Cl) | p-value
Model 17
Never Drinker reference reference
Former Drinker 0.59 (0.30, 1.13) 0.11 0.53 (0.25, 1.10) 0.09
1-3 drinks/week 1.46 (0.60, 3.59) 0.40 1.29 (0.49, 3.42) 0.60
4-7 drinks/week 0.92 (0.34, 2.5) 0.88 0.61 (0.19, 1.94) 0.40
>7 drinks/week 0.33(0.13,0.82) 0.017 0.19 (0.05, 0.64) 0.008
Model 2b
Never Drinker reference reference
Former Drinker 0.53 (0.26, 1.10) 0.09 0.46 (0.18, 1.15) 0.10
1-3 drinks/week 1.17 (0.44, 3.11) 0.76 0.93 (0.29, 3.00) 0.90
4-7 drinks/week 0.71 (0.24, 2.15) 0.55 0.36 (0.09, 1.51) 0.16
>7 drinks/week 0.31 (0.10, 0.93) 0.037 0.14 (0.03, 0.60) 0.008

aModeI 1 unadjusted

b . . .
Model 2 adjusted for age, sex, education, and income

OR < 1is interpreted as lower odds of having an ideal or intermediate cardiovascular health score

Alcohol Clin Exp Res. Author manuscript; available in PMC 2021 September 01.
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Multivariable Odds Ratio and 95% CI of association between binge drinking and cardiovascular health

Table 4.

Binge drinking past month | Intermediate vs. Poor Ideal vs. Poor

Odds Ratio (95% ClI) p-value | OddsRatio (95% Cl) | p-value
Model 17
No (Never) (n=198) reference reference
No (Current) (n=229) 0.94 (0.46, 1.92) 0.86 0.80 (0.37, 1.78) 0.60
Yes (n=27) 0.60 (0.18, 1.97) 0.40 0.08 (0.01, 0.81) 0.03
Model 2b
No (Never) (n=198) reference reference
No (current) (n=229) 0.75 (0.34, 1.67) 0.49 0.46 (0.17, 1.20) 0.11
Yes (n=27) 0.39 (0.11, 1.38) 0.14 0.03 (0.003, 0.36) 0.005

Binge drinking was defined as =5 drinks in a single day in the past month.

Page 19

No (Never): No binge drinking and never drinkers; No (Current): No binge drinking and current drinkers; Yes: Binge drinking and current drinkers

aModeI 1 unadjusted

bModeI 2 adjusted for age, sex, education, and income

OR < 1is interpreted as lower odds of having an ideal or intermediate cardiovascular health score
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