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A B S T R A C T   

Background and aims: South Asian (SA) ethnicity is associated with an increased risk of atherosclerotic cardio-
vascular disease (ASCVD). However, the implications of considering SA ethnicity as a “risk-enhancing factor” per 
recent American College of Cardiology/American Heart Association guidelines are not fully understood. 
Methods: We used data from the Mediators of Atherosclerosis in South Asians Living in America (MASALA) study, 
a community-based cohort study of individuals of SA ancestry living in the US. The Pooled Cohort Equations 
were used to estimate 10-year ASCVD risk. Metabolic risk factors and coronary artery calcium (CAC) scores were 
assessed. 
Results: Among 1114 MASALA participants included (median age 56 years, 48% women), 28% were already 
using a statin at baseline, 25% had prevalent diabetes, and 59% qualified for 10-year ASCVD risk assessment for 
statin allocation purposes. The prevalence of low, borderline, intermediate, and high estimated ASCVD risk was 
65%, 11%, 20% and 5%, respectively. Among participants at intermediate risk, 30% had CAC = 0 and 37% had 
CAC>100, while among participants at borderline risk, 54% had CAC = 0 and 13% had CAC>100. Systematic 
consideration of intermediate and, particularly, of borderline risk individuals as statin candidates would enrich 
the statin-consideration group with CAC = 0 participants up to 35%. Prediabetes and abdominal obesity were 
highly prevalent across all estimated risk strata, including among those with CAC = 0. 
Conclusions: Our findings suggest that systematic consideration of borderline risk SAs as statin candidates might 
result in considerable overtreatment, and further risk assessment with CAC may help better personalize statin 
allocation in these individuals. Early, aggressive lifestyle interventions aimed at reducing the risk of incident 
diabetes should be strongly recommended in US SAs, particularly among those considered candidates for statin 
therapy for primary prevention. Longitudinal studies are needed to confirm the favorable prognosis of CAC = 0 in 
SAs.  
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1. Introduction 

South Asian (SA) ethnicity is associated with an increased risk of 
atherosclerotic cardiovascular disease (ASCVD) events, particularly 
ischemic coronary heart disease, compared to most other racial/ethnic 
groups. This has been consistently reported in studies conducted in the 
SA subcontinent [1], multinational comparative analyses [2], and 
epidemiological studies in countries with large SA immigrant pop-
ulations [3–8]. 

In a commendable attempt to improve the prevention of ASCVD in 
the large, rapidly growing SA population living in the US [9,10], the 
2018 and 2019 American College of Cardiology/American Heart Asso-
ciation (ACC/AHA) Cholesterol and Primary Prevention Guidelines 
included SA ethnicity among their “risk enhancing factors” [11,12]. 
These are features associated with increased average ASCVD risk that 
may be used to enrich clinician-patient discussions of individuals 
considered borderline or intermediate risk after clinical risk estimation. 
Typically, the presence of risk-enhancing factors will result in a stronger 
consideration for statin therapy initiation [11,12]. 

Recent studies have shown, however, that there is marked risk het-
erogeneity among individuals at intermediate risk and with up to three 
risk enhancing factors (other than SA ethnicity). Specifically, a coronary 
artery calcium (CAC) score of zero is highly prevalent in these in-
dividuals, and is associated with low ASCVD event rates [13,14]. These 
findings suggest that even among individuals with prevalent risk 
enhancing features there is room for further risk assessment, potentially 
with tools such as CAC, for a more personalized allocation of chronic 
preventive statin therapy [15]. In this context, whether this may also 
apply to SA ethnicity has not yet been assessed in the context of the 
2018/2019 ACC/AHA guideline recommendations. 

We therefore sought to describe, in the largest-to-date US cohort 
study of SA individuals free of clinical ASCVD at baseline, the implica-
tions of implementing the 2018/2019 ACC/AHA recommendations for 
ASCVD risk assessment in SAs and of considering SA ethnicity as a risk- 
enhancing feature. The burden of coronary atherosclerosis was assessed 
using the CAC score, which has been shown to be a robust predictor of 
ASCVD events in 4 US racial-ethnic groups [16] and is a 
guideline-recommended aid for further risk assessment in border-
line/intermediate risk individuals [11,12]. We also described the 
burden of cardiovascular risk factors with special attention to charac-
teristics associated with increased risk of incident diabetes, such as 
pre-diabetes and abdominal obesity [17–20]. We hypothesized that a 
non-negligible proportion of SAs considered statin candidates under the 
risk enhancer approach would be at low absolute ASCVD risk, while at 
high risk of developing diabetes. 

2. Patients and methods 

2.1. The Mediators of Atherosclerosis in South Asians Living in America 
(MASALA) study 

MASALA is an NIH/NHLBI-funded, community-based, observa-
tional, prospective cohort study of individuals of SA ancestry recruited 
from the greater San Francisco Bay (CA) and Chicago (IL) areas [21,22]. 
The first baseline study visit (Visit 1) took place between October 2010 
and March 2013 and recruited most participants (78%). A second 
baseline visit (Visit 1A) took place between March 2017 and March 2018 
(22% participants), aimed at enriching the study population with people 
of lower income and from SA countries other than India; as well as at 
increasing overall sample size and statistical power. All MASALA par-
ticipants were expected to be free from clinically overt ASCVD at study 
entry, although very few prevalent cases of ASCVD were detected during 
the baseline study examinations (all excluded from the present analysis). 
MASALA participants are currently being followed for incident ASCVD 
events, with longitudinal data expected to become available in the 
coming years. 

The study protocol was approved by the Institutional Review Boards 
of Northwestern University, Chicago (IL) and the University of Califor-
nia, San Francisco (CA), and written informed consent was obtained 
from all participants before study entry. Further details on the MASALA 
study have been published elsewhere [21,22], and are available on the 
study website (https://www.masalastudy.org/). 

2.2. Study design and population 

We conducted a cross-sectional analysis pooling data from both 
MASALA baseline visits (1 and 1A). We excluded individuals with 
missing CAC scores, participants younger than 40 or older than 75 years 
of age (the Pooled Cohort Equations [PCE] are recommended for 10-year 
ASCVD risk estimation in individuals ages 40–75 years [11,12]), par-
ticipants with missing data on any of the variables used by the PCE, and 
individuals with prevalent ASCVD (Fig. 1). 

For analyses on the interplay between ASCVD risk estimations, statin 
consideration groups, CAC burden, and clinical ASCVD risk factors, we 
also excluded individuals already using a statin, and those with diabetes 
or low-density lipoprotein (LDL) cholesterol levels ≥190 mg/dL. The 
latter two groups are considered to benefit from statins regardless of 
their estimated ASCVD risk in current ACC/AHA Cholesterol and Pri-
mary Prevention Guidelines [11,12]. 

2.3. Estimation of ASCVD risk 

Ten-year risk of ASCVD events was estimated in all participants 
qualifying for ASCVD risk estimation for statin initiation purposes using 
the PCE. In the absence of SA-specific equations, the equations for non- 
Hispanic white men and women were used per ACC/AHA guideline 
recommendations [11,12]. Based on these estimations, participants 
were classified as having low (<5%), borderline (5 to <7.5%), inter-
mediate (7.5 to <20%) or high (≥20%) 10-year ASCVD risk. 

2.4. Measurement and quantification of CAC 

CAC was measured at both baseline visits following a common 
computed tomography protocol, adapted to both electron-beam and 
multi-detector scans [21]. CAC was quantified using the Agatston score 
[23]. For the present analyses, CAC was categorized as 0, 1–100, and 
>100. 

2.5. Other variables and definitions 

Baseline information on sociodemographic characteristics and car-
diovascular risk factors was collected in both MASALA baseline visits 
using standardized procedures [21,22]. A questionnaire was adminis-
tered to capture information on age, sex, country of birth, highest 
educational attainment, family income, tobacco use, and medical con-
ditions. Use of medications and supplements was identified using in-
ventories for each study participant. Blood pressure was measured thrice 
in the seated resting position, with the mean of the last 2 readings used 
for analyses. Waist circumference was measured by trained study 
personnel using a flexible tape measure at the site of maximum 
circumference, halfway between the lower ribs and the anterior superior 
iliac spine. The average of two consecutive measures was used. Nurses or 
certified phlebotomists performed phlebotomy to obtain nearly 100 mL 
of blood from individuals while fasting, and levels of total and high 
density lipoprotein cholesterol, triglycerides, glucose and glycosylated 
hemoglobin (HbA1c) were measured in a central laboratory using 
standard procedures [21]. 

For the present analysis, participants were considered to have dia-
betes if they met any of the following criteria [24]: 1) fasting blood 
glucose ≥126 mg/dL, 2) HbA1c ≥ 6.5%, or 3) medication use for dia-
betes. Prediabetes was defined as either 1) glucose levels 100–125 
mg/dL or 2) HbA1c ≥ 5.7% and <6.5%. Although it has been proposed 
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that HbA1c may overestimate the prevalence of diabetes and 
pre-diabetes in SAs [25], it was included in our definitions following 
current American Diabetes Association recommendations [24]. 
Abdominal obesity was defined using the World Health Organization’s 
cut-points for SAs, i.e., a waist circumference >80 cm for women, and a 
waist circumference >90 cm for men [26]. Consistent with prior ana-
lyses in the MASALA population, a yearly family income >75,000 USD 
was used to define high family income [21,27]. 

2.6. Statistical analyses 

We calculated the number and proportion of MASALA participants 
who were already taking a statin at baseline, the prevalence of diabetes, 
and the prevalence of LDL cholesterol levels ≥190 mg/dl. 

For participants qualifying for ASCVD risk estimation for statin 
initiation purposes (i.e., with none of those three characteristics), we 
described their baseline characteristics, overall and by estimated ASCVD 
risk, including sociodemographic features, clinical cardiovascular risk 
factors, and CAC burden. Categorical variables were summarized using 
absolute count and percentage, and continuous variables were summa-
rized using mean and standard deviation or median and interquartile 
range. For statistical comparisons across estimated ASCVD risk cate-
gories, we used chi-squared tests for categorical variables, and ANOVA 
and Kruskal-Wallis tests for continuous variables, as appropriate. 

We then described the frequency of statin consideration and its 
interplay with CAC after considering SA ethnicity as a risk enhancing 
factor in borderline and intermediate risk individuals. To model this 
analysis, we considered 3 scenarios: a) assuming that only participants 
with high estimated ASCVD risk would be considered for statin therapy, 
b) assuming that all intermediate estimated risk individuals would also 
be considered for statin therapy, and c) also considering all borderline 

risk participants as statin candidates. In each of those scenarios, we 
described the distribution of CAC categories in the resulting “statin- 
recommended” group. 

We also calculated the number and proportion of MASALA partici-
pants qualifying for ASCVD risk assessment with CAC = 0, CAC 1–100 
and CAC>100, respectively, who would be considered statin- 
recommended in each of those three scenarios. Finally, we described 
the risk factor profile of those individuals. 

All analyses were conducted using Stata software, version 15 [28]. A 
p value <0.05 was used as threshold to define statistical significance. 

3. Results 

3.1. Study participants 

Of the 1164 participants from MASALA, 50 were excluded from the 
present analysis (Fig. 1). This defined a study population of 1114 SAs 
free of established ASCVD, with a median age of 56 years (interquartile 
range 49–63) and 48% of whom were women. 

3.2. Eligibility for 10-year ASCVD risk estimation for statin initiation 
purposes 

Overall, 28% participants were already taking a statin, 25% had 
prevalent diabetes, and 1.5% had LDL cholesterol levels ≥190 mg/dL. 
This defined a total of 447 study participants (41%) who were either 
prevalent statin users or would be considered to benefit from statins 
regardless of their estimated ASCVD risk. Also, a total of 7 participants 
had missing data on statin use. The remaining 660 (59%) participants 
would qualify for 10-year ASCVD risk assessment for statin allocation 
purposes according to current ACC/AHA guidelines. 

Fig. 1. Flow of the population included in the study. 
Categories are not mutually exclusive. 10-year ASCVD risk was estimated using the Pooled Cohort Equations for non-Hispanic Whites. Estimated risk categories were 
defined using the 2018/2019 ACC/AHA guideline thresholds: low (<5%), borderline (5 – <7.5%), intermediate (7.5% – <20%) and high (≥20%) risk. ACC/AHA =
American College of Cardiology/American Heart Association; ACC/AHA = American College of Cardiology/American Heart Association; ASCVD = atherosclerotic 
cardiovascular disease events; CAC = coronary artery calcium; LDL-C = low-density lipoprotein cholesterol; MASALA = Mediators of Atherosclerosis in South Asians 
Living in America; N = number. 
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3.3. Characteristics of participants already taking a statin or considered 
to benefit from statins regardless of ASCVD risk 

Fig. 2A displays the baseline CAC burden of these individuals (N =
447). The prevalence of CAC>100 ranged from 18% in participants with 
LDL cholesterol ≥190 mg/dL to 35% in those with diabetes. The prev-
alence of CAC = 0 was similar to that of CAC>100 in individuals using a 
statin as well as in those with diabetes, while it was almost 3-fold higher 
than CAC>100 in participants with LDL cholesterol >190 mg/dL. 

3.4. Characteristics of participants qualifying for ASCVD risk assessment 
for statin allocation 

Overall, the median age of these individuals (N = 660) was 54 years, 
and 55% were women (Table 1). High educational level and high family 
income were both very frequent. The prevalence of current tobacco use 
was very low (3%) and 19% used medications for hypertension. Of note, 
61% had prediabetes (median HbA1c 5.7%), and almost 4 out of 5 had 
abdominal obesity (79%). 

The most frequent estimated 10-year ASCVD risk stratum was low 
(65% prevalence), followed by intermediate risk (20%), and 72 (11%) 
participants were classified as having borderline estimated ASCVD risk. 
Conversely, the high-risk stratum was the least frequent (5% preva-
lence). The higher the estimated ASCVD risk, the older the age, the more 
frequent the male sex, the lower the family income, and the worse the 
profile for most traditional risk factors (Table 1). 

Overall, 435 of these participants (66%) had CAC = 0, 135 (20%) 
had CAC 1–100, and 90 (14%) had CAC>100. The higher the estimated 
ASCVD risk the higher the CAC burden, with a highest prevalence of 
CAC>100 observed in those at high estimated ASCVD risk (61%) and a 
highest prevalence of CAC = 0 observed among low risk participants 
(83%) (Fig. 2B). Among participants considered at intermediate risk, 
30% had CAC = 0 while 37% had CAC>100, and among participants at 
borderline risk, 54% had CAC = 0 while 13% had CAC>100. 

3.5. Implications of using SA ethnicity as a risk-enhancing factor in 
participants at intermediate estimated risk 

If all participants at intermediate and high estimated 10-year ASCVD 
risk were considered candidates for statin therapy, a total of 162 (25%) 
participants qualifying for ASCVD risk assessment would be considered 
statin-recommended. The prevalence of CAC>100 in this group was 
41%, while 27% had CAC = 0 (Fig. 3A). Compared to only considering 
individuals at high risk, consideration for statin therapy also of those at 
intermediate risk would increase the absolute number of CAC>100 
participants who would be treated with statins from 19 (21% of all with 
CAC>100) to 67 (74% of all with CAC>100) (Fig. 3A and B). The 
number of individuals with CAC = 0 who would be treated with statins 
would increase from 5 (1% of all participants with CAC = 0) to 44 (10% 
of participants with CAC = 0). 

3.6. Implications of using SA ethnicity as a risk-enhancing factor in 
participants at borderline estimated risk 

If the 72 participants at borderline estimated risk were also consid-
ered candidates for statin therapy, this would define a total of 234 (35%) 
participants qualifying for ASCVD risk assessment who would be 
considered statin-recommended. Of these, 32% had CAC>100, while 
35% had CAC = 0 (Fig. 3A). This approach increased the absolute 
number of CAC>100 participants who would be treated with statins 
from 67 to 76 (84% of all participants with CAC>100), while the 
number of individuals with CAC = 0 who would be treated with statins 
would increase from 44 to 83 (19% of participants with CAC = 0) 
(Fig. 3A and B). 

3.7. Risk factors for incident diabetes among statin candidates with CAC 
= 0 

The prevalence of prediabetes in the intermediate + high estimated 
risk group was 66% overall (59% in the CAC = 0 subgroup) and the 
median HbA1c was 5.7% (Table 2). The prevalence of abdominal obesity 
was also very high in these individuals (79% and 81.8%, respectively). 
The prevalence of prediabetes and abdominal obesity was also high in 
the borderline + intermediate + high estimated risk group, as well as 
specifically among those with CAC = 0. 

4. Discussion 

In the largest-to-date community-based US cohort of SA adults 40 
years of age or older and free of clinical ASCVD, 28% were already using 
a statin at baseline, 25% had prevalent diabetes, and only 59% would 
qualify for 10-year ASCVD risk assessment for statin initiation purposes. 
Using the PCE in the latter individuals, participants with a low (<5%) 
estimated ASCVD risk were the majority (65%) and had a very high 
prevalence of CAC = 0, while there were few with high-risk estimations 
(5%), most of whom had CAC>100. CAC = 0 was present in 30% par-
ticipants with intermediate estimated risk, and in 54% of those at 
borderline risk. Systematic consideration for preventive statin therapy 
of all SAs at intermediate and particularly at borderline estimated risk 
would significantly enrich the statin-consideration group with in-
dividuals with CAC = 0 (35%). In parallel, the prevalence of features 
associated with a high risk of incident diabetes, such as prediabetes and 
abdominal obesity, was very high across all estimated risk strata, 
including among participants at borderline/intermediate estimated 
ASCVD risk with CAC = 0. These findings have implications for risk 
assessment strategies, guideline recommendations, and public heath 
interventions aimed at improving the prevention of ASCVD in SA men 
and women living in the US. 

The high prevalence of CAC>100 (37%) and particularly of CAC>0 
(70%) observed among participants at intermediate risk, together with 
the marked increase in the absolute number of CAC>100 participants 
who would be treated (as compared to treating only those at high esti-
mated risk), provides further support to considering statin therapy for 
primary prevention purposes in these individuals. Nevertheless, it must 
also be noted that 30% of them had CAC = 0. Although data on incident 
events are still not available in MASALA, prior analyses of Multi-Ethnic 
Study of Atherosclerosis (MESA) participants at intermediate risk and 
with up to three risk enhancing features reported low ASCVD event rates 
if CAC = 0 [13,14]. Moreover, analyses in MESA and other cohorts with 
low baseline statin use have reported low 10-year event rates also among 
individuals with CAC = 0 and prediabetes/metabolic syndrome, which 
are frequent risk factors in non-diabetic SAs [29,30]. Therefore, should 
the “power of zero” be confirmed also in US SAs [31,32], rather than a 
systematic recommendation to consider statins in all SAs at intermediate 
risk, use of additional risk stratification tools such as the CAC score could 
aid in a more personalized allocation of preventive medications, also in 
this group. 

Among participants at borderline estimated risk, the frequency of 
CAC = 0 was 4-fold that of CAC>100. This is the group in which 
consideration of SA ethnicity as a risk enhancing factor is likely to make 
the greatest difference in terms of changing risk management, resulting 
in a statin recommendation. Again, because the prevalence of non- 
calcified plaque and its importance in the genesis of ASCVD events in 
SA individuals are currently unknown, longitudinal analyses are needed 
to better understand the prognostic implications of CAC = 0 in this 
ethnic group. For now, our findings suggest that systematic use of statins 
in US SA individuals at borderline estimated risk might lead to consid-
erable overtreatment. 

Potential explanations to the high burden of CAC = 0 in this SA study 
population, including among those at borderline estimated risk and 
those already treated with statins, stem from the characteristics of the 
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Fig. 2. (A) Burden of CAC among MASALA participants either taking statins at baseline or considered to benefit from statins regardless of ASCVD risk according to 
current ACC/AHA guidelines. 
Categories are not mutually exclusive. ACC/AHA = American College of Cardiology/American Heart Association; ASCVD = atherosclerotic cardiovascular disease 
events; CAC = coronary artery calcium; LDL = low-density lipoprotein; MASALA = Mediators of Atherosclerosis in South Asians Living in America. (B) Burden of CAC 
among MASALA participants qualifying for ASCVD risk assessment for statin initiation purposes, by estimated ASCVD risk categories. 
10-year ASCVD risk was estimated using the Pooled Cohort Equations for non-Hispanic Whites. Estimated risk categories were defined using the 2018/2019 ACC/ 
AHA guideline thresholds: low (<5%), borderline (5 – <7.5%), intermediate (7.5% – <20%) and high (≥20%) risk. 
ACC/AHA = American College of Cardiology/American Heart Association; ASCVD = atherosclerotic cardiovascular disease events; CAC = coronary artery calcium; 
MASALA = Mediators of Atherosclerosis in South Asians Living in America. 
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SA population in the US as well as of those of the MASALA study. US SAs 
represent on average a highly educated and high-income SA subgroup 
[33,34]. Moreover, the majority are of Indian origin, and international 
studies suggest that Indians comprise a lower-risk SA subgroup 
compared to people from Pakistan and Bangladesh [35–37]. Consistent 
with these trends, the population included in the initial MASALA study 
also comprised a wealthy, highly educated, mostly Indian SA cohort [21, 
22]. In the coming years, MASALA will be expanded to include addi-
tional 1150 participants from Pakistan and Bangladesh, both of which 
are rapidly growing groups in the US believed to shoulder a higher 
burden of coronary heart disease. In addition, exclusion of individuals 
with established clinical ASCVD after age 40 years further selected a 
relatively healthy SA subpopulation in MASALA. Finally, it must be 
noted that a 30–40% prevalence of CAC = 0 has been reported even in 
middle-aged populations with diabetes or severe hypercholesterolemia 
[38]. 

Of note, we also observed a very high prevalence of risk factors 
predisposing to the development of diabetes among borderline and in-
termediate risk SAs, particularly abdominal obesity and prediabetes. 
Because statins slightly accelerate the development of diabetes in pre-
disposed persons [11,12], our findings suggest that statin-based pre-
ventive interventions in SAs should be coupled with aggressive lifestyle 
interventions, aimed at increasing physical activity, reducing abdominal 
fat, and reducing the intake of simple carbohydrates, as means to reduce 
cardiovascular risk and the odds of developing diabetes in subsequent 
years. Potentially, these lifestyle improvements could be the central 
focus of the preventive intervention among borderline/intermediate SAs 
with CAC = 0, while statin therapy could perhaps be reassessed later. 
More generally, the concerningly high prevalence of prediabetes and of 
abdominal obesity observed in the overall MASALA population further 
stresses the need for early, aggressive primordial interventions aimed at 
preventing the development of these risk factors, as crucial steps to-
wards curtailing the pandemic of ASCVD in US SAs. 

4.1. Study limitations 

Some limitations of the present study are worth discussing. First, as 
described above, the current lack of incident ASCVD data in MASALA 
mandates caution when extrapolating the protective prognosis 

associated with CAC = 0 to SA populations. Nonetheless, the favorable 
prognosis associated with CAC = 0 in MESA participants with other risk 
enhancing factors is reassuring [13,14]. Moreover, the favorable prog-
nosis of CAC = 0 has also been confirmed in multiple other populations, 
including those considered at increased ASCVD risk [38]. 

Second, we used the PCE equations for non-Hispanic Whites to es-
timate ASCVD risk in SAs. Although this is the approach recommended 
by the ACC/AHA until SA-specific equations are developed in the US, the 
resulting risk estimates should be interpreted cautiously [11,12]. Still, it 
must be noted that 83% of MASALA participants with low estimated risk 
had CAC = 0, and 61% with high estimated risk had CAC>100. This 
suggests a reasonably good performance of the PCE in these two groups 
at the extremes of risk, although formal validation analyses are needed 
to confirm these findings. On the other hand, the results in the border-
line/intermediate risk strata suggest marked risk heterogeneity within 
those groups, with significant room for further risk stratification. 

Finally, because we excluded prevalent statin users from the analyses 
of participants qualifying for ASCVD risk estimation, it could be argued 
that we might have underestimated the proportion of individuals with a 
high CAC burden who would be considered statin-recommended ac-
cording to current guideline recommendations. Nevertheless, the dis-
tribution of CAC burden observed among prevalent statin users was 
almost identical to that observed when borderline, intermediate and 
high-risk individuals were combined. Consequently, inclusion of such 
individuals in the analyses would not have altered our estimates. 
Moreover, by excluding those individuals, our analysis was able to 
resemble the real-life scenario in which the new 2019 ACC/AHA 
guideline recommendations for SA individuals would be implemented. 

4.2. Conclusions 

Systematic consideration of intermediate and particularly of 
borderline risk SAs as statin candidates (as per a SA ethnicity as a risk 
enhancer approach) markedly increases the number of CAC = 0 in-
dividuals who would be treated with statins, potentially resulting in 
overtreatment. Although longitudinal studies are needed to better un-
derstand the prognostic implications of CAC = 0 in SAs, further risk 
assessment with CAC may help better personalize statin allocation also 
in this large, rapidly growing ethnic group in the US. Aggressive lifestyle 

Table 1 
Characteristics of MASALA participants qualifying for 10-year ASCVD risk assessment for statin allocation purposes.   

Overall Low (<5%) 10-year estimated ASCVD riska 

Borderline (5–7.5%) Intermediate (7.5–20%) High (≥20%) p value 

Number (%) 660 (100) 426 (64.6) 72 (10.9) 131 (19.9) 31 (4.7)  
Age, years 54 (48, 61) 50 (45, 54) 56 (53, 61) 63 (60, 67) 71 (68, 74) <0.001 
Women 360 (54.5) 308 (72.3) 18 (25.0) 30 (22.9) 4 (12.9) <0.001 
Education ≥ Bachelor’s 578 (87.6) 371 (87.1) 61 (84.7) 119 (90.8) 27 (87.1) 0.589 
High family incomea 412 (64.5) 288 (69.7) 42 (60.0) 69 (54.8) 13 (43.3) 0.006 
Abdominal obesityb 523 (79.2) 337 (79.1) 58 (80.6) 106 (80.9) 22 (71.0) 0.661 
Fasting glucose, mg/dL 92 (86, 98) 90 (85, 96) 94 (89, 102) 93 (89, 100) 98 (90, 107) <0.001 
HbA1c, % 5.7 (5.5, 5.9) 5.7 (5.5, 5.9) 5.8 (5.5, 6.0) 5.7 (5.5, 5.9) 5.7 (5.5, 6.0) 0.108 
Prediabetesc 401 (60.8) 241 (56.6) 53 (73.6) 82 (62.6) 25 (80.7) 0.004 
Total cholesterol, mg/dL 196 (31) 196 (30) 196 (32) 194 (32) 197 (37) 0.928 
HDL cholesterol, mg/dL 49 (41, 59) 52 (44, 62) 43 (36, 50) 44 (39, 54) 45 (37, 55) <0.001 
Triglycerides, mg/dL 114 (87, 151) 110 (83, 144) 137 (102, 173) 119 (89, 158) 114 (83, 155) <0.001 
Systolic blood pressure, mmHg 124 (16) 120 (14) 126 (14) 133 (16) 142 (16) <0.001 
Diastolic blood pressure, mmHg 74 (10) 72 (10) 76 (11) 78 (10) 79 (11) <0.001 
Hypertension medication use 125 (18.9) 44 (10.3) 13 (18.1) 49 (37.4) 19 (61.3) <0.001 
Current smoker 21 (3.2) 3 (0.7) 5 (6.9) 10 (7.6) 3 (9.7) <0.001 
Estimated 10-year ASCVD riskd 3.0 (1.3, 7.1) 1.6 (1.0, 2.9) 6.0 (5.4, 6.6) 11.0 (9.0, 14.0) 23.8 (21.1, 26.0) <0.001 

Categorical variables are presented as number (%), and continuous variables are presented as mean (standard deviation) or median (interquartile range). 
ASCVD = atherosclerotic cardiovascular disease events; HbA1c = glycosylated hemoglobin; HDL = high-density lipoprotein; MASALA = Mediators of Atherosclerosis 
in South Asians Living in America. 

a Family income ≥75,000 USD per year. 
b Waist circumference >80 cm for women or >90 cm for men. 
c Glucose levels 100–125 mg/dL or HbA1c ≥ 5.7% and <6.5%. 
d Estimated using the Pooled Cohort Equations for non-Hispanic Whites. 
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interventions aimed at reducing the risk of incident diabetes should be 
strongly recommended in US SAs, particularly among those considered 
for statin therapy for primary ASCVD prevention. 
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Fig. 3. Distribution of CAC scores among participants who would be considered statin-recommended using SA ethnicity as a risk enhancing factor (A), and pro-
portion of participants qualifying for ASCVD risk assessment who would be considered statin-recommended using SA ethnicity as a risk enhancing factor, by CAC 
score (B). 
10-year ASCVD risk was estimated using the Pooled Cohort Equations for non-Hispanic Whites. Estimated risk categories were defined using the 2018/2019 ACC/ 
AHA guideline thresholds: borderline (5 – <7.5%), intermediate (7.5% – <20%) and high (≥20%) risk. ACC/AHA = American College of Cardiology/American Heart 
Association; ASCVD = atherosclerotic cardiovascular disease events; CAC = coronary artery calcium; MASALA = Mediators of Atherosclerosis in South Asians Living 
in America. 
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Table 2 
Distribution of key cardiovascular risk factors among MASALA participants who 
would be considered statin-recommended using SA ethnicity as a risk enhancing 
factor.   

Intermediate + high 
estimated ASCVD riska 

Borderline + intermediate 
+ high estimated ASCVD 
riska 

Overall CAC = 0 Overall CAC = 0 

Number (%) 162 (100) 44 (27.2) 234 (100) 83 (35.4) 
Age, years 65 (61, 69) 63 (59, 68) 62 (57, 67) 60 (54, 66) 
Women 34 (21.0) 12 (27.3) 52 (22.2) 21 (25.3) 
Abdominal obesityb 128 (79.0) 36 (81.8) 186 (79.5) 65 (78.3) 
Fasting glucose, mg/dL 94 (89, 

101) 
93 (88, 98) 94 (89, 

101) 
92 (87, 99) 

HbA1c, % 5.7 (5.5, 
5.9) 

5.7 (5.5, 
5.9) 

5.7 (5.5, 
5.9) 

5.7 (5.5, 
5.9) 

Prediabetesc 107 (66.1) 25 (59.1) 160 (68.4) 57 (68.8) 
Total cholesterol, mg/ 

dL 
195 (33) 189 (26) 195 (32) 192 (27) 

HDL cholesterol, mg/dL 45 (39, 54) 43 (40, 53) 44 (37, 53) 43 (38, 51) 
Triglycerides, mg/dL 118 (88, 

157) 
142 (98, 
168) 

123 (91, 
164) 

135 (97, 
172) 

Hypertension 
medication use 

68 (42.0) 16 (36.4) 81 (34.6) 22 (26.5) 

Categorical variables are presented as number (%), and continuous variables are 
presented as mean (standard deviation) or median (interquartile range). ASCVD 
= atherosclerotic cardiovascular disease events; HbA1c = glycosylated hemo-
globin; HDL = high-density lipoprotein; MASALA = Mediators of Atherosclerosis 
in South Asians Living in America. 

a Estimated using the Pooled Cohort Equations for non-Hispanic Whites. 
b Waist circumference >80 cm for women or >90 cm for men. 
c Glucose levels 100–125 mg/dL or HbA1c ≥ 5.7% and <6.5%. 
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