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Abstract: Mounting evidence shows a disproportionate COVID-19 burden among Blacks. 
Early findings indicate pre-existing metabolic burden (eg, obesity, hypertension and diabetes) 
as key drivers of COVID-19 severity. Since Blacks exhibit higher prevalence of metabolic 
burden, we examined the influence of metabolic syndrome on disparate COVID-19 burden. 
We analyzed data from a NIH-funded study to characterize metabolic burden among Blacks 
in New York (Metabolic Syndrome Outcome Study). Patients (n=1035) were recruited from 
outpatient clinics, where clinical and self-report data were obtained. The vast majority of the 
sample was overweight/obese (90%); diagnosed with hypertension (93%); dyslipidemia 
(72%); diabetes (61%); and nearly half of them were at risk for sleep apnea (48%). Older 
Blacks (age≥65 years) were characterized by higher levels of metabolic burden and co- 
morbidities (eg, heart disease, cancer). In multivariate-adjusted regression analyses, age was 
a significant (p≤.001) independent predictor of hypertension (OR=1.06; 95% CI: 1.04–1.09), 
diabetes (OR=1.03; 95% CI: 1.02–1.04), and dyslipidemia (OR=0.98; 95% CI: 0.97–0.99), 
but not obesity. Our study demonstrates an overwhelmingly high prevalence of the metabolic 
risk factors related to COVID-19 among Blacks in New York, highlighting disparate meta
bolic burden among Blacks as a possible mechanism conferring the greater burden of 
COVID-19 infection and mortality represented in published data. 
Keywords: COVID-19 burden, blacks, metabolic syndrome, metabolic risk factors, 
disparities

Introduction
Recent observations indicate that individuals in minority communities are dispro
portionately affected by the adverse effects of the COVID-19 pandemic.1,2 Data 
from the Center for Disease Control revealed that, although Blacks only comprise 
13% of the US population, 33% of individuals requiring hospitalization due to 
COVID-19 were Black.3 Evidence also shows the COVID-19 fatality rate among 
Blacks is 19.8%, which nearly doubles the rate observed among their white counter
parts (10.2%).2 Within NYC, an important epicenter of COVID-19, Blacks com
prise only 9% of the population; yet, as of May 11, 2020 they had the highest death 
rate estimated at 217 per 100,000 people.4 These particular health disparities are not 
unprecedented, as similar inequities exist across other health conditions, likely 
undergirded by recalcitrant structural health inequities.5 In fact, the extant literature 
is replete with urgent calls to implement health reforms that will dismantle struc
tural factors underpinning health inequities in black communities.6 Although no 
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incontrovertible evidence has been proffered to date that 
COVID-19 would preferentially propagate in diverse com
munities, the unacceptably high number of COVID-related 
fatalities demands a systematic inquiry as to why such a 
large distribution of these fatalities have occurred in Black 
communities.7–9

Early reports have demonstrated that individuals with 
underlying cardiometabolic diseases appear to be at greatest 
risk for COVID-19 infection and COVID-19-related 
mortality.1 Of interest, epidemiologic data revealed increased 
mortality risks seem to exceed the contributory effects of 
other known risk factors including socioeconomic position, a 
history of smoking and/or alcohol consumption.2 It is note
worthy that diseases that comprise the metabolic syndrome 
feature most prominently among the medical conditions that 
exacerbate the COVID-19 disease burden. Metabolic syn
drome is a cluster of diseases (obesity, hypertension, dysli
pidemia, diabetes) that substantially increases risk for 
morbidity and early mortality. Unfortunately, while the syn
drome is prevalent in the United States overall, the highest 
burden is experienced in Black communities.10,11 This is 
compounded by the observation that social determinants of 
health (eg, socioeconomic disadvantage or economic depri
vation), which are more common in diverse communities, 
play an important role in the elevated metabolic syndrome 
burden of Blacks.12 It may be that the presence of metabolic 
syndrome as well as the observed social determinants of 
health place Blacks at an elevated risk of COVID-19 burden.

Discussions regarding the reduction of disparate health 
burden in the Black community tend to focus initially on the 
multiple structural inequities in current health systems, 
which have long plagued diverse communities.5 In that 
regard, it is critical that public health experts acknowledge 
system-level factors undergirding health inequities when 
considering the implementation of new programs to flatten 
the curve of COVID-19 infections and fatalities in under
served communities. A critical evaluation of these system- 
level factors that reduce adequate access to care need to be 
addressed urgently, given the ballooning prevalence of 
COVID-19 infection and fatality among blacks. Evidence 
linking increased age and pre-existing cardiometabolic con
ditions (eg, obesity, hypertension, dyslipidemia, diabetes, 
and heart disease) with increased burden of COVID-19 
infection, disease severity, and mortality seem to provide 
an opportunity to develop insightful and targeted strategies 
to reduce the burden of COVID-19 among blacks.

In this investigation, we analyzed data emanated from 
the Metabolic Syndrome Outcome Study (MetSO),13 an 

NIH-funded study providing a unique opportunity to char
acterize Blacks in New York, a group that has, to date 
experienced 28% of COVID-related fatalities.2 In addition 
to the data on metabolic conditions, MetSO also enables 
the assessment of the contributory role of sociodemo
graphic, psychosocial factors and health risk (eg, smoking, 
drinking, and sleep-disordered breathing) commonly asso
ciated with metabolic burden among Blacks in Brooklyn, 
NY.13–16 The objective of this study is to explore the 
burden of metabolic syndrome in a Black community 
within the epicenter of the COVID-19 pandemic in order 
to shed light on the disproportionate case fatalities in 
Black communities.

Methods
Study Population
The present analysis was based on data obtained from the 
Metabolic Syndrome Outcome (MetSO) study, an NIH- 
funded study of Non-Hispanic Blacks with metabolic 
syndrome.13,14 Participants were recruited from four out
patient clinics associated with SUNY Downstate Medical 
Center: Family Medicine Clinic, Heart Failure Clinic, 
Diabetes Clinic, and Lefferts Community Health Center, 
between 2009 and 2012. Inclusion criteria were adults 
(≥18-years-old) with self-reported race/ethnicity as black/ 
African American with the diagnosis of metabolic syn
drome. A total of 1035 patients agreed to participate in 
the study, 30 participants were excluded because of lack 
of valid data, which included missing information for socio
demographic factors, health risks, medical history, and/or 
psychological health. Physician-diagnosed conditions were 
derived from a query of an electronic medical record system 
(HealthBridge regional health information clearing-house) 
at SUNY Downstate Medical Center, a designated 
Brooklyn-based COVID-19 hospital. HealthBridge is a 
HIPAA-compliant record management system/data distribu
tion network with a user-friendly interface allowing access 
to health-care data. The study was approved by the institu
tional review boards at NYU Langone and SUNY 
Downstate Medical Centers, all procedures were performed 
in accordance with the ethical standards and all patients 
provided informed consent prior to study enrollment.

Procedures
Study staff engaged patients in the primary-care settings to 
solicit their participation. Those agreeing to participate 
provided informed consent and filled out several 
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questionnaires, including assessments of sociodemo
graphic profile, psychological health, medical history, 
sleep health, and use of medications. Clinical data includ
ing body mass index (BMI), blood pressure (BP), high- 
density lipoprotein cholesterol (HDL), low-density lipo
protein cholesterol (LDL), and fasting plasma glucose 
(FPG) or hemoglobin (HbA1c) for those who have a 
diagnosis of diabetes were obtained from HealthBridge.

Measures
Metabolic Risk
Metabolic syndrome was defined according to the National 
Heart, Lung and Blood Institute, and the American Heart 
Association guidelines (Table 1). According to the joint 
interim statement, patients are considered to have the 
metabolic syndrome when they present with at least three 
of the following conditions: hypertension, diabetes, obe
sity and dyslipidemia (Table 1).

Sleep Health
Obstructive Sleep Apnea (OSA) was ascertained via the 
Apnea Risk Evaluation System (ARESTM).17 As pre
viously described,17 patients with an ARESTM score ≥6 
were considered at risk for OSA.17 The ARES question
naire has a sensitivity of 0.94, specificity of 0.79 (based on 
a clinical cut-off of AHI > 5), positive predictive value of 
0.91, and negative predictive value of 0.86.17,18 The ques
tionnaire includes age, weight, height, neck circumference, 
report of comorbid illness, such as high blood pressure, 
heart disease, diabetes, stroke, depression, lung disease, 

insomnia, sleep medication, pain medication and the 
Epworth Sleepiness scale.

Sleep duration was derived from self-reported ques
tionnaire asking participants the average hours of sleep 
they receive in a 24-hour period. We defined short sleep 
as sleep duration lasting less than 7 hours in a 24-hour 
period based. This was referenced to healthy sleep defined 
as sleep durations between 7 and 8 hours.

Psychological Health
Depression was assessed using the Center for 
Epidemiological Studies-Depression (CES-D) scale, 
which is a 20-item questionnaire that asks individuals to 
rate how often over the past week they experienced symp
toms associated with depression, such as restless sleep, poor 
appetite, and feeling lonely. Item responses range from 0 to 
3 (0 = Rarely or None of the Time, 1 = Some or Little of the 
Time, 2 = Moderately or Much of the time, 3 = Most or 
Almost All the Time). Scores range from 0 to 60, with high 
scores indicating greater depressive symptoms. A CES-D 
score greater or equal to 16 was used to identify patients 
with clinically meaningful depressive symptoms. The CES- 
D-20 has excellent internal consistency (Cronbach’s α = 
0.88–0.91), excellent test-retest reliability (ICC= 0.87).19 

It has demonstrated adequate validity in measuring mental 
health (Pearson’s r=0.75) and good sensitivity of 80.0%.

Anxiety was measured with the Beck Anxiety 
Inventory (BAI), which is a 21-item questionnaire asses
sing anxiety symptoms such as “wobbliness in legs”, 
“scared” and “fear of losing control”.20 Accordingly, 
respondents are asked to rate how much each of these 
symptoms bothered them in the past week, on a scale 
ranging from 0 (not at all) to 3 (severely, I could barely 
stand it). Scores range from 0 to 63, with a score of 16 or 
higher indicating moderate to severe anxiety. The scale has 
been validated in psychiatric outpatients diagnosed with 
various anxiety and depressive disorders.21 The BAI has a 
high internal consistency (Cronbach’s α = 0.92) and a test- 
retest reliability over one week of 0.75.20 Both the CES-D 
and BAI are scales that identify depressive and anxiety 
symptoms.

Statistical Analysis
Descriptive analyses were conducted to identify missing 
data, outliers, means, and standard deviations across all 
demographic and study variables. Differences in clinical 
measurements, medical history/medications, health risks, 
and psychological factors were contrasted based on age 

Table 1 NCEP ATP III Definition of the Metabolic Syndrome

Characteristic NCEP ATP III

Hypertension BP medication or BP > 130/85 mm/Hg

Dyslipidemia Plasma triglycerides > 150 mg/dL or 
HDL cholesterol < 40 mg/dL in men and < 50 

mg/dL in women

Obesity Waist circumference > 40 inches in men and > 

35 inches in women

Hyperglycemia 

(Diabetes)

Fasting plasma glucose > 110 mg/dL*

Requirements for 

Diagnosis

Any 3 of the above disorders

Notes: Guidelines from the National Cholesterol Education Program (NCEP) for 
defining Metabolic Syndrome. Note: BP denotes blood pressure; HDL, high-density 
lipoprotein. *Fasting plasma glucose was recently updated to 100 mg/dl by the 
American Diabetes Association.
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groupings (≤45, 45–65, 65+), examining potential effects 
of sex (male vs female) and birthplace (US-born vs for
eign-born) using ANOVA for continuous variables and 
Chi-squared tests for categorical variables. Preliminary 
analyses using Pearson and Spearman correlations were 
conducted to determine the unadjusted associations among 
the variables of interest (data not shown). Logistic regres
sion models adjusted for several factors including sex, 
birthplace, smoking history, alcohol consumption, family 
income, sleep apnea risk, depression, and anxiety, were 
performed to evaluate the association between age and 
metabolic burden. Due to missingness in smoking history, 
alcohol consumption, and family income, we conducted 
multiple imputation procedure with 100 times and aggre
gated point estimates as well as standard errors using 
R-package “mice”. Specifically, each of the major compo
nents of metabolic burden was evaluated separately. The 
odds ratios (OR) along with 95% confidence interval (CI) 
were provided to quantify the association between factors 
of interest and each metabolic component (obesity, hyper
tension, diabetes, and dyslipidemia); p-value lower than 
0.05 was considered statistically significant. Statistical 
analyses were performed with R 3.6.1 (http://www.r-pro 
ject.org).

Results
The present analysis was based on data from 1035 Blacks 
with metabolic syndrome in Brooklyn, NY (30 participants 
were excluded because of incomplete data). The age of the 
participants averaged 62 ± 14 years (range: 20–97); 70% 
were female and 60% were foreign-born Blacks. Overall, 
43% reported an annual income lower than $10K. Of the 
sample, 93% were diagnosed with hypertension; 61%, 
diabetes; 72%, dyslipidemia; 90% were overweight/ 
obese; 33% had a history of heart disease and 10% a 
history stroke. According to ARES data, 48% of the parti
cipants were at risk for sleep apnea.

As illustrated in Table 2, compared with younger 
Blacks, those in the oldest age group were also character
ized by higher level of health risks and co-morbidities 
(outside of metabolic conditions). Older Blacks had a 
higher rate of heart disease, cancer, arthritis, and were 
more likely to report use of antihypertensives, diuretics, 
insulin, statins, and cardiac medications. Conversely, they 
showed lower level depression and longer sleep duration 
overall. They were less likely to report a history of alcohol 
consumption, less likely to be at risk for sleep apnea, or to 
be a short sleeper.

Multivariate logistic regression analyses adjusting for 
sex, birthplace, smoking history, alcohol consumption, 
family income, depressive and anxiety symptoms, and 
sleep apnea risk demonstrated that age was a significant 
predictor of several metabolic components related to 
COVID-19, including hypertension (OR=1.061; 95% CI: 
1.038–1.085; p=0.001), diabetes (OR=1.028; 95% CI: 
1.015–1.041; p=0.001), and dyslipidemia (OR= 0.976; 
95% CI: 0.966–0.987; p=0.001), but not obesity. 
Analyses also indicated that age and obesity were asso
ciated in univariate analyses, but were no longer signifi
cant when covariates were adjusted in the model (Table 3).

Discussion
COVID-19 is a relatively new disease with sparse data 
regarding risk factors for severe diseases and mortality. 
Available data suggest that individuals with severe pre- 
existing metabolic burden might be at higher risk for 
severe COVID-related diseases.1,2 Here, we analyzed 
data from the Metabolic Syndrome Outcome Study 
(MetSO), an NIH-funded study, to characterize the meta
bolic burden among Blacks in Brooklyn, one of the hardest 
hit boroughs in NYC, once the main epicenter of COVID- 
19.14,16 Consistent with the observations from previous 
studies that Blacks in minority communities have been 
disproportionately affected by the adverse effects of the 
COVID-19 pandemic,2,3 the present analyses indicate a 
high level of metabolic burden among Blacks. Indeed, 
our data shows that 93% of Blacks participating in the 
study had a diagnosis of hypertension; 61% had diabetes, 
72% had dyslipidemia, and 90% were overweight/obese. 
Our results suggest that metabolic syndrome, likely driven 
by the high prevalence of obesity,22 is a possible mechan
ism for the preponderance of COVID-19 infection and 
mortality burden among Blacks, presenting a possible 
avenue for system-level intervention to stem the rise of 
COVID-19 fatalities in Black communities.

Our main observation of extremely high metabolic bur
den among Blacks is consistent with recent findings from 
hospitalized patients with a COVID-19 diagnosis in the New 
York City area. In that study, enrolling 5700 patients the most 
common comorbidities were hypertension (56.6%), obesity 
(41.7%), and diabetes (33.8%).1 Unfortunately, specific con
trasts based on race/ethnicity was not provided, although it 
should be noted that 22.6% of the diagnosed cases repre
sented individuals of the Black race/ethnicity. In the other 
large case series characterizing hospitalized patients with 
COVID-19 in NYC, 44.6% had hypertension, 31.8% had 
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diabetes, 25.9 had dyslipidemia, and 39.8% were obesity.23 

As in the aforementioned study, specific racial/ethnic-based 
analyses were not provided, but it was reported that 14.5% of 
the patients were black. Additionally in a large cohort study 

of individuals in the UK that examined ethnic differences, 
individuals from non-White ethnicities had higher risk than 
those of the White ethnicity. Specifically, individuals of the 
Black ethnicity had an HR of 1.88 when age and sex were 

Table 2 Comparison of Medical History, Clinical, Psychological, Health, and Sleep Risk Factors, by Age Groupings

Age ≤45 45 or ≤65 >65 p-value

n 136 427 442

Clinical Measures

Systolic Blood Pressure, mean (SD) 132.72 (17.97) 133.34 (17.82) 136.97 (16.58) 0.003**
Diastolic Blood Pressure, mean (SD) 78.69 (11.51) 76.88 (10.60) 73.39 (11.38) 0.001***

Total cholesterol, mean (SD) 180.29 (98.49) 185.24 (48.61) 178.06 (45.22) 0.184
HDL-C, mean (SD) 43.06 (14.79) 48.81 (17.28) 48.89 (16.43) 0.001***

Triglycerides, mean (SD) 134.10 (63.07) 143.19 (91.17) 130.17 (67.96) 0.047

LDL-C, mean (SD) 103.76 (33.23) 108.12 (39.26) 104.41 (36.20) 0.262
Glucose, mean (SD) 135.67 (67.62) 142.60 (78.31) 137.86 (75.66) 0.530

Hemoglobin A1c, mean (SD) 9.66 (13.54) 8.09 (3.91) 8.98 (13.44) 0.239

BMI, mean (SD) 37.64 (9.09) 34.58 (8.28) 31.97 (7.31) 0.001***
Waist circumference, mean (SD) 49.18 (31.78) 43.32 (7.10) 41.94 (6.82) 0.001***

Medical History and Medication Use
Hypertension (%) 108 (87.1) 391 (92.4) 430 (97.3) 0.001***

Dyslipidemia (%) 76 (62.3) 308 (73.3) 341 (78.8) 0.001***

Diabetes (%) 57 (46.7) 262 (61.4) 282 (63.8) 0.003**
Heart Disease (%) 27 (22.1) 114 (26.7) 166 (37.6) 0.001***

Stroke (%) 11 (8.9) 33 (7.7) 44 (10.0) 0.514

Respiratory Problems (%) 26 (21.7) 91 (21.6) 77 (17.5) 0.272
Cancer (%) 5 (4.2) 25 (5.9) 59 (13.4) 0.001***

Arthritis (%) 33 (27.7) 175 (41.6) 238 (54.0) 0.001***

Antihypertensives (%) 81 (69.2) 342 (82.6) 373 (87.1) 0.001***
Diuretics (%) 1.38 (0.49) 1.43 (0.50) 1.50 (0.50) 0.034*

Insulin (%) 52 (44.1) 240 (58.1) 275 (64.4) 0.001***

Statins (%) 40 (34.5) 205 (49.5) 267 (62.8) 0.001***
Cardiac Drugs (%) 16 (13.8) 80 (19.3) 117 (27.5) 0.001***

Beta Blockers (%) 26 (22.6) 113 (27.4) 136 (31.9) 0.103

Antidepressants (%) 14 (12.2) 51 (12.3) 42 (9.8) 0.489
Major Tranquilizers (%) 5 (4.3) 21 (5.1) 14 (3.3) 0.432

Minor Tranquilizers (%) 2 (1.7) 21 (5.1) 9 (2.1) 0.034*

Sedative Hypnotics (%) 4 (3.5) 11 (2.7) 10 (2.3) 0.785

Psychological Health and Sleep Factors

CESD, (mean (SD) 19.02 (8.22) 17.60 (7.21) 16.38 (6.56) 0.001***
BAI, (mean (SD) 9.21 (10.42) 8.35 (9.19) 7.73 (8.68) 0.259

Sleep Duration, (mean (SD) 6.21 (2.11) 5.84 (1.92) 6.27 (1.82) 0.003**

Short Sleep (%) 90 (66.2) 307 (71.9) 262 (59.3) 0.001***
Long Sleep (%) 6 (4.4) 24 (5.6) 40 (9.0) 0.063

Insomnia (%) 12 (10.2) 51 (12.1) 38 (8.8) 0.288

Apnea Risk (%) 79 (58.1) 246 (57.6) 163 (36.9) 0.001***
Smoke History (%) 29 (25.7) 125 (31.2) 112 (28.9) 0.457

Alcohol Consumption (%) 32 (29.6) 89 (23.1) 64 (17.1) 0.022*

Notes: Comparison of clinical measures, reported medical history and medication usage, and self-reported psychological measures, health risks, and sleep factors, based on 
age groupings for Blacks enrolled in the Metabolic Syndrome Outcomes study. p-values are from ANOVA (continuous variables) or chi-squared tests (categorical variables). 
*Note: BMI = body mass index; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; CESD = Center for Epidemiological Studies 
Depression scale; BAI = Beck Anxiety Inventory; Hypertension, Dyslipidemia, Diabetes, and Obesity defined in Table 1. *p<0.05; **p<0.01; ***p<0.001
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adjusted; of note, risks were further reduced (HR = 1.43) 
after adjustment for age, sex, as well as comorbid disorders 
(including hypertension and diabetes)24. Therefore, while 
most published studies made no systematic racial/ethnic 
comparisons of the level of metabolic burden, it is apparent 

that Blacks with elevated burden, as observed in our study, 
would be at greater risk of exhibiting the cytokine release 
syndrome, commonly observed among patients who experi
ence severe COVID-related complications.25,26 Conceivably, 
the disproportionate representation of Blacks in reported case 

Table 3 Multivariate Logistic Regression of the Association Between Age and Metabolic Components Related to COVID-19

Odds Ratio 95% Confidence Interval p-value

Association of Age with Hypertension
Age 1.061 1.038–1.085 0.001***

Male Sex 3.799 1.516–9.519 0.004**

Birthplace: US 1.360 0.693–2.671 0.372
Smoking History 1.049 0.470–2.345 0.906

Alcohol Consumption 0.429 0.212–0.868 0.019*

Income ≤10K 0.828 0.429–1.600 0.575
CESD Score 1.032 0.977–1.089 0.265

BAI Score 0.971 0.933–1.010 0.140
Sleep Apnea Risk 2.690 1.380–5.246 0.004**

Association of Age with Dyslipidemia
Age 0.976 0.966–0.987 0.001***

Male Sex 0.477 0.354–0.643 0.001***

Birthplace: US 1.122 0.842–1.495 0.433
Smoking History 0.941 0.680–1.300 0.711

Alcohol Consumption 0.830 0.589–1.169 0.287

Income ≤10K 1.026 0.765–1.375 0.865
CESD Score 0.995 0.972–1.019 0.697

BAI Score 0.994 0.975–1.012 0.511

Sleep Apnea Risk 1.397 1.059–1.844 0.018*

Association of Age with Obesity

Age 0.994 0.976–1.012 0.517
Male Sex 0.162 0.100–0.262 0.001***

Birthplace: US 1.457 0.886–2.394 0.138

Smoking History 0.573 0.344–0.955 0.033*
Alcohol Consumption 1.487 0.819–2.698 0.192

Income ≤10K 0.944 0.567–1.573 0.825

CESD Score 0.988 0.946–1.031 0.568
BAI Score 1.025 0.988–1.064 0.183

Sleep Apnea Risk 1.809 1.127–2.904 0.014*

Association of Age with Diabetes

Age 1.028 1.015–1.041 0.001***

Male Sex 1.229 0.838–1.802 0.291
Birthplace: US 0.712 0.502–1.010 0.057

Smoking History 1.241 0.821–1.878 0.306

Alcohol Consumption 0.983 0.644–1.498 0.935
Income ≤10K 1.041 0.727–1.491 0.827

CESD Score 0.983 0.955–1.011 0.233

BAI Score 1.007 0.984–1.030 0.552
Sleep Apnea Risk 0.999 0.707–1.411 0.995

Notes: Four separate multivariate logistic regression models each adjusted sex (male as reference), birthplace (US as reference), smoking history, alcohol consumption, 
depressive symptoms, anxiety symptoms, and sleep apnea risk to quantify the association between age and each metabolic component related to COVID-19 (obesity, 
hypertension, diabetes, and dyslipidemia). *p<0.05; **p<0.01; ***p<0.001 
Abbreviations: CESD, Center for Epidemiological Studies Depression scale; BAI, Beck Anxiety Inventory.
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fatalities could be a function of the greater metabolic burden 
they experience.1,23 Future analyses are required before any 
definitive explanations can be offered.

A consistent finding in the reported COVID-19 litera
ture has been that generally older persons and men seem 
more likely to receive a diagnosis and experience more 
severe symptoms.1,23 Our analyses explored whether older 
Blacks could be at greater risk as a result of higher meta
bolic burden. In our sample, Blacks in the higher age 
groupings exhibited a greater metabolic burden, anchored 
by the presence of obesity, hypertension, diabetes, and 
dyslipidemia. Of interest, we also noted that older Blacks 
tended to have greater level of health risks and co-morbid
ities, outside of metabolic risk, as well. Multivariate- 
adjusted regression modeling showed that the finding of 
greater age-associated metabolic burden was independent 
of individuals’ sex, place of birth or other health risk 
factors. Except for obesity, which showed significant asso
ciations in univariate associations, age remained a signifi
cant predictor of the other three components of metabolic 
burden, after adjustment for all covariates in the models. 
Therefore, it is evident that while sex and place of birth are 
important factors in understanding level of metabolic bur
den, they did not attenuate the associations of age with 
hypertension, diabetes, and dyslipidemia.

Our results underscore the importance of considering 
the severity of pre-existing metabolic burden in various 
populations in classifying which strata may be at greater 
risk of COVID-19 diagnosis and mortality resulting from 
medical complications. These findings suggest that 
although older Blacks might be at greater risk, Blacks of 
younger ages are also vulnerable given that their level of 
metabolic burden is greater than that reported in previous 
studies characterizing patients hospitalized due to COVID- 
related medical complications. Our results also demon
strate that individuals’ sex or place of birth, which is a 
crucial factor in understanding health profile of Brooklyn 
residents, did not substantially affect overall level of meta
bolic burden. We acknowledge that our present analyses 
were not based on Blacks presenting at the hospital for 
COVID-related symptoms. Moreover, these analyses do 
not provide a contrast with other relatively healthy 
Blacks, which would provide a comprehensive view of 
all Blacks in Brooklyn likely to be exposed to COVID- 
19. Nonetheless, these findings offer an important context 
for understanding why Blacks tend to be disproportio
nately represented in published data on adverse effects of 
COVID-19.2 In line with the mandate to ensure greater 

health parity in all US communities,7–9 public health offi
cials should envisage adoption of policies addressing equi
table resource allocation strategies to reduce inequities 
related to metabolic risk for immediate implementation 
to combat the scourge of COVID-19 in underserved 
communities.27 Future studies should examine the likeli
hood of COVID-19 diagnosis and case fatality using a 
systematic approach enrolling Blacks with and without 
pre-existing metabolic burden.

Abbreviations
MetSO, Metabolic Syndrome Outcome Study; BMI, body 
mass index; BP, blood pressure; HDL, high-density lipo
protein cholesterol; LDL, low-density lipoprotein choles
terol; FPG, fasting plasma glucose; HbA1c, hemoglobin; 
OSA, obstructive sleep apnea; ARESTM, Apnea Risk 
Evaluation System; CES-D, Center for Epidemiological 
Studies-Depression; BAI, Beck Anxiety Inventory.
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