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Atherosclerotic cardiovascular disease (ASCVD) remains the 
leading cause of mortality in the world with approximately 
17.7 million deaths annually.1 Patients with hypertension 

are at higher risk of developing ASCVD if blood pressure 
(BP) and other risk factors are not controlled.1,2 There is ev-
idence from randomized controlled trials that risk factors 
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Background:
While it is known that sex and race/ethnic disparities persist for ather-
osclerotic cardiovascular disease (ASCVD), disparities in risk factor con-
trol have not been well-described in primary care where ASCVD can be 
prevented.

Methods:
Adult patients with a hypertension diagnosis without ASCVD were 
included in this analysis of electronic health records from a large US 
healthcare system from 2018. Patients were categorized based on risk 
factor control defined as blood pressure (BP) <130/80  mm Hg; statin 
prescription among patients with indications, HbA1c of <7%, and not 
smoking. Multivariable Poisson regressions were developed to explore 
associations with race/ethnicity. Results are presented as relative risk 
(RR), 95% confidence intervals (CIs).

Results:
Among 5,227 patients, 55.8% women and 60.0% men had uncontrolled 
BP, 47.3% women and 46.4% men with statin therapy indication did 
not have a prescription, 34.9% women and 40.9% men had uncon-
trolled HbA1c values, and 9.3% women and 13.7% men were smokers. 
African Americans were more likely to have uncontrolled BP (women: 
RR 1.18, 95% CI 1.07–1.30; men: RR 1.20, 95% CI 1.05–1.34) and more 
likely to lack a statin prescription (women: RR 1.23, 95% CI 1.05–1.45; 
men: RR 1.25, 95% CI 1.03–1.51) compared to Caucasians. Differences in 
HbA1c control were not statistically significant among Hispanic/Latino 
compared to Caucasians (women: RR 1.28, 95% CI 0.86–1.90; men: RR 
1.20, 95% CI 0.72–1.97).

Conclusions:
Disparities in controlling ASCVD risk factors in primary care persist 
and were not fully explained by demographic or clinical characteris-
tics. Monitoring changes in disparities is important to ensure equity 
as interventions to prevent ASCVD in primary care are developed and 
implemented.
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Disparities in ASCVD Risk Factor Control

can be controlled and that reaching targets recommended 
by clinical practice guidelines reduces the risk of developing 
ASCVD.2–5 Over the last few decades, efforts to control risk 
factors, through pharmacotherapy and lifestyle changes have 
led to measurable reductions in ASCVD events and mor-
tality.6 However, evidence for racial and ethnic disparities 
persists in the United States.7 Evaluating disparities prior to 
developing ASCVD, can help identify gaps in care and pre-
vent augmentation of these disparities if and when ASCVD 
is diagnosed.

We used electronic health record (EHR) data from a large 
integrated healthcare system in Midwestern United States 
to describe disparities in concordance with clinical prac-
tice guideline for ASCVD risk factor control among patients 
diagnosed with hypertension and managed in primary 
care. Clinical practice guidelines for these risk factors were 
updated in 2017 for hypertension and 2018 for statin therapy. 
We report our results based on these updated guidelines. 
Recommendations include BP levels of <130/80  mm Hg 
among patients who have initiated BP lowering therapy re-
gardless of ASCVD risk,8 statin therapy for patients at high 
risk of developing ASCVD (defined as low-density lipopro-
tein cholesterol [LDL-C] ≥190 mg/dl, patients 40–75 years 
old with diabetes or have a 10-year ASCVD risk ≥7.5%),9 
glycemic control defined as HbA1c of <7%,10 and not 
smoking. The EHR of large healthcare systems provides an 
opportunity to examine to what extent these recommended 
targets are achieved in a diverse patient population attending 
primary care.

We describe sex and racial/ethnic disparities in risk factor 
control among patients who have been diagnosed with hy-
pertension without ASCVD. Results can be used to develop 
tailored interventions at the primary care level aimed at pri-
mary ASCVD prevention.

METHODS

Study population and data sources

The study sample was selected from EHR data of adult 
patients in a large integrated not-for-profit community-based 
healthcare system in the Midwestern United States over a 
12-month period covering 1/1/2018 to 12/31/2018. Patients 
18 years and older, with a hypertension diagnosis and who 
were prescribed at least 1 BP lowering medication and visited 
a primary care provider for BP management at one of 143 
outpatient sites at least once in 2018 were included. Primary 
care providers were defined as family medicine, internal 
medicine, or geriatricians. Patients diagnosed with hyper-
tension for less than 6 months were excluded as medications 
may be modified and titrated for newly diagnosed patients 
and BP values may vary accordingly. Hypertension di-
agnosis was based on the International Classification of 
Diseases, tenth Revision (ICD-10) codes (I10.x).11 Patients 
who were pregnant during their visit were excluded. Patients 
with preexisting chronic kidney disease or ASCVD, defined 
as acute coronary syndromes, myocardial infarction, stable 
or unstable angina, arterial revascularization, stroke, tran-
sient ischemic attack, or peripheral arterial disease of ather-
osclerotic origin, identified by ICD-10 codes were excluded 

(Appendix I online).12 Diabetes status was identified by 
ICD-10 code E11.x.

Race and ethnicity were identified from self-reported data 
in the EHR. Patients are asked to choose from a list of race 
options, including but not limited to Caucasian, African 
American, Asian, American Indian or Alaskan Native, 
Native Hawaiian or other Pacific Islander, unknown, or 
declined to answer. Among patients eligible for our analysis 
only 273 (5%) did not report race or reported races other 
than Caucasian or African American and were excluded. 
Patients were also asked to choose from a list of ethnicity 
options, including Hispanic/Latino or non-Hispanic/Latino. 
Race and ethnicity were combined, referred to hereon as 
race/ethnicity, and patients who reported to be Hispanic/
Latino were categorized as Hispanic/Latino regardless of 
selected race.

ASCVD risk and risk factors

Ten-year ASCVD risk was calculated using the American 
College of Cardiology/American Heart Association (ACC/
AHA) ASCVD pooled cohort risk equations.13 The equa-
tions do not specify Hispanic/Latino race/ethnicity cat-
egory, therefore, these patients were grouped with the 
Caucasian category for purposes of calculating ASCVD risk 
as recommended in the literature.14 We report the most re-
cent available value for systolic BP, diastolic BP, LCL-C, 
HbA1c, and reported smoking status. If more than 1 value 
was recorded on the same encounter, the lowest value is re-
ported in these analyses. All patients had at least 1 systolic 
and 1 diastolic BP reading given that the sample was lim-
ited to patients with hypertension and prescribed at least 1 
BP lowering medication. LDL-C values were available for 
all eligible patients. HbA1c values were not recorded for 
all patients in the sample and results are limited to records 
where these values were reported. BP lowering medications 
and statin therapy are reported based on prescriptions re-
corded in the EHR. Nonsmoking status reflects smoking 
data captured in the EHR.

ASCVD risk factor control

We used recommendations from clinical practice 
guidelines to determine the proportion of patients with un-
controlled risk factors. Results are presented separately for 
each risk factor. BP control was defined as a systolic/diastolic 
BP of <130/80 mm Hg for patients with confirmed hyper-
tension who have initiated BP lowering therapy regardless 
of ASCVD risk based on ACC/AHA 2017 guidelines.8 In 
a sensitivity analysis, we report control of BP using earlier 
Eighth Joint National Committee guidelines.15 Controlled 
LDL-C levels were defined as LDL-C <100  mg/dl based 
Adult Treatment Panel III (ATP) recommendations.16 We 
also report appropriate statin therapy based on indication as 
recommended by ACC/AHA guidelines.9 These guidelines 
recommend moderate- or high-intensity statin therapy for 
patients with LDL-C ≥190 mg/dl or patients 40–75 years old 
with diabetes or with a 10-year ASCVD risk ≥7.5. We use 
these categorizations but expand the age limit to 40  years 

http://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpab053#supplementary-data
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or older without limiting to 75  years. This is based on 
clarifications on the guideline suggesting continuing statin 
therapy if initiated before 75  years and the recommenda-
tion that for adults above 75, clinician and patient should 
engage in a discussion about the possible benefits of preven-
tive therapies appropriate to the age group in the context of 
comorbidities and life expectancy.17 Patients without an indi-
cation for moderate- or high-dose statin were excluded from 
this target measure. We therefore report the proportion of 
patients on a statin among the subgroup of patients who are 
indicated for statin therapy.9 Control of HbA1c values were 
defined as a level <7.0% based on the American Diabetes 
Association’s 2020 standards of medical care in diabetes 
and were reported among patients with an HbA1c value.10 
Evidence indicates that any level of smoking is harmful and 
increases the risk of ASCVD, therefore, we report the pro-
portion of current smokers in the sample.

Statistical analysis

Patient characteristics are presented with means and SDs 
or medians and interquartile ranges as applicable for contin-
uous variables, and as proportions and absolute numbers for 
categorical variables. Least square means were used to pre-
sent age-adjusted means for systolic and diastolic BP, LDL-C 
levels, and HbA1c levels. The proportion of patients with 
controlled risk factors is presented and multivariable Poisson 
regressions were developed to explore associations between 
each target and sex and race/ethnicity. Model results are 
presented as adjusted relative risk (RR) and 95% confidence 
intervals (CIs). Models were adjusted for age, preferred lan-
guage, diabetes, obesity, years of hypertension diagnosis, and 
insurance type. Analyses were completed using SAS statis-
tical package (release 9.4; SAS Institute, Cary, NC).

RESULTS

Patient characteristics

A total of 15,990 adult patients with a hypertension for at 
least 6 months, and had an ambulatory encounter in 2018. 
After excluding patients who did not attend primary care, 
patients who are not taking any BP medications, patients 
with history of ASCVD and patients with CKD, we include 
5,227 patients diagnosed with hypertension in our anal-
ysis who attended one of 143 primary care clinics in 2018 
(Appendix I online). We intended to exclude patients with 
ASCVD and CKD as these patients may be managed for hy-
pertension and other risk factors outside of primary care.

The analysis included 3,445 women (55.6% Caucasian, 
34.5% African American, 10.0% Hispanic/Latino) and 1,782 
men (65.0% Caucasian, 24.5% African American, 10.4% 
Hispanic/Latino). The mean age for women was 61.0  ± 
13.5 years and 58.8 ± 13.1 years for men. Most patients were 
diagnosed with hypertension in the past 2  years (79.2% 
women and 80.9% men), 59.0% of women and 58.0% of 
men were obese, 30.3% of women and 32.2% of men were 
diagnosed with diabetes, 41.3% of women and 58.5% of men 
had an indication for statin therapy, and 9.3% of women and 
13.7% of men reported being current smokers (Table 1).

ASCVD risk factors

Table 2 presents age-adjusted mean values for each risk 
factor by sex and race/ethnicity. Women and men diagnosed 
with hypertension, had BP readings with an age-adjusted 
mean of 131.0/78.0 and 132.0/79.0  mm Hg, respectively. 
BP values were highest among African American men at 
135.2/81.3 mm Hg. Mean age-adjusted LDL-C values were 
105.9 mg/dl among women and 99.7 mg/dl among men and 
were highest among African American women (107.1 mg/
dl). HbA1c values were available for 1,351 (25.8%) patients. 
Mean HbA1c values among patients with diabetes were 
highest among Hispanic/Latino men (7.7%) and were well 
below 7.0% among patients without diabetes across all sex 
and race/ethnic categories.

ASCVD risk factor control

BP control was assessed among the entire patient pop-
ulation with a hypertension diagnosis (n  =  5,227), statin 
prescriptions were assessed among patients with indication 
for therapy, representing 47% of patients, HbA1c values were 
assessed among patients with an HbA1c value, representing 
26% (n = 1,351) of patients. Overall, 55.8% of women and 
60.0% of men had uncontrolled BP (see Appendix II on-
line for proportion of patients with uncontrolled BP using 
JNC8 recommendations). 47.3% and 46.4% of women and 
men, respectively, with indication for statin therapy were not 
prescribed a statin, 34.9% women and 40.9% men had un-
controlled HbA1c values, and 9.3% of women and 13.7% of 
men reported being current smokers.

Figure 1 presents the proportion and RR for control of 
each risk factor by sex and race/ethnicity. In fully adjusted 
analyses, African American women and men with hyper-
tension were 1.18 (95% CI 1.07–1.30) and 1.20 (95% CI 
1.05–1.34) times more likely to have uncontrolled BP values 
compared with Caucasian women and men, respectively. 
African American women and men with hypertension and 
a statin therapy indication were 1.23 (95% CI 1.05–1.45) 
and 1.25 (95% CI 1.03–1.51) times more likely lack a statin 
prescription compared with Caucasian women and men. 
There was no evidence of disparities among Hispanic/Latino 
patients in BP control and statin prescriptions. Although not 
statistically significant, there was a trend for worse HbA1c 
control among African American women compared with 
Caucasian women (RR 1.19, 95% CI 0.94–1.52) and among 
Hispanic women (RR 1.28, 95% CI 0.86–1.90) and men (RR 
1.20, 95% CI 0.72–1.97) compared with Caucasian women 
and men. Hispanic/Latino women were 0.59 (95% CI 0.36–
0.96) times less likely to report being current smokers than 
Caucasian women. There was no evidence of disparities 
among African Americans men and women or Hispanic/
Latino men in reported smoking status.

DISCUSSION

We observed differences in ASCVD risk factor control 
by sex and racial/ethnic groups in this sample of patients 
diagnosed and managed for hypertension in primary 
care. Results indicate poorer control in risk factors among 

http://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpab053#supplementary-data
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African Americans, which is consistent with higher prev-
alence of ASCVD in this racial group. African American 
men and women were more likely to have uncontrolled BP 
values and lack a statin prescription if indicated for statin 
therapy compared with their Caucasian counterpart. These 
gaps persisted after adjusting for multiple confounders. 
Hispanic/Latino men and women were less likely to achieve 
HbA1c control compared with their Caucasian counterpart, 
although differences were not statistically significant likely 
due to the fewer number of Hispanic/Latino patients with 
HbA1c values in our analysis.

There are several potential explanations for the observed 
racial/ethnic disparities. These include access to primary 
care,18 in terms of how often patients follow up with their 
primary care providers,19 access to specialty care when pa-
tient risk factors were poorly controlled in the primary care 
setting,20 underlying social determinants of health,21 as well 
as how adherent they are to BP lowering medications.22 
The literature suggests that African American men are less 
likely to follow up with providers regularly compared with 
African American women.23 Moreover, clinical bias and var-
iations in the clinical management of patients with sex and 
racial/ethnic differences were not explored at the individual 
provider or practice level and may warrant further investi-
gation. Other explanations include variations in treatment 
intensification.15 Our analysis indicates that the proportion 
of patients receiving at least 2 BP lowering medications is 
higher among African American men and women compared 
with other races. Other treatment patterns such as type of 
BP lowering medication and time to intensification were not 
explored and warrant further analysis.

Overall, Hispanic/Latino men and women were more likely 
to have controlled risk factors while African American men 
and women were less likely to have controlled risk factors 
compared with Caucasians. An exception was HbA1c control; 
although not statistically significant, Hispanic/Latino women 
were less likely to have controlled HbA1c values. Further, the 
prevalence of diabetes was higher among Hispanic/Latino men 
and women compared with other races which is consistent with 
the literature for the general Hispanic/Latino population.24,25

It is important to note that over half of the patients in this 
sample did not have controlled BP values based on ACC/
AHA 2017 guidelines, despite having a hypertension diag-
nosis and having visited a primary care clinic at least once 
in the past year. Similarly, close to half of the patients, 
who are indicated for statin therapy were not prescribed 
a statin. These results indicate a lag between clinical prac-
tice guidelines and clinical practice.26 This may be due to 
provider’s lack of agreement with the guidelines, lack of 
knowledge, or clinical inertia.27 This gap may also be due to 
feasibility of implementing these guidelines in a clinical set-
ting. For example, appropriate statin prescription based on 
AHA/ACC practice guidelines requires calculating ASCVD 
which may not be feasible and limits its widespread utility 
and adoption. Our sample was restricted to patients with 
hypertension and explored adherence to the updated ACC/
AHA 2017 guidelines on BP control, which were issued 
1 year prior to the study period (2018). In concordance with 
the literature, we show that adherence to these guidelines 
in community primary care settings is low.28 More research 
is warranted in future years to evaluate adhering to these 
guidelines more closely.

Figure 1. Proportion and relative risk of uncontrolled blood pressure, lack of statin prescription, uncontrolled HbA1c, and current smoking targets in 
patients with hypertension, by sex and race/ethnicity. Uncontrolled blood pressure: ≥130/80 mm Hg; lack of statin therapy: lack of medium- or high-dose 
statin therapy among patients with indication (LDL-C >190 or patients ages 40 or more who have diabetes or have a 10-year ASCVD score ≥7.5; glycemic 
control: uncontrolled HbA1c: ≥7%, and current smoking. Models presented by sex are adjusted for: race, age, language, years of diagnosis, obesity, and 
insurance. Models presented by sex and race are adjusted for: age, language, years of diagnosis, obesity, and insurance. Abbreviations: ASCVD, athero-
sclerotic cardiovascular disease; HbA1c, hemoglobin A1c; LDL-C, low-density lipoprotein cholesterol.
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Our analysis has several notable enhancements from prior 
literature. While other studies have focused on disparities in 
BP control, we were able to include data on other ASCVD risk 
factors that tend to aggregate in this patient population.29 The 
literature focuses on racial/ethnic disparities among patients 
with established ASCVD. Conversely, we evaluated patients 
at risk of ASCVD who had not yet developed the disease. 
We have demonstrated that disparities exist in primary care 
and that interventions should start upstream rather than 
after the disease is established.30 Additionally, we evaluated 
disparities using the latest clinical practice guidelines for BP 
and statin therapy as well as earlier guidelines. We observed 
that disparities persist while using the previous practice 
guidelines. Further, we aggregated a large sample size from 
143 primary care clinics in both an urban and suburban 
setting which is larger than many other studies exploring 
disparities in primary care. Finally, our results are based 
on EHR data for diagnoses, prescriptions, and BP and lab 
measurements, rather than relying on self-reporting.

Our study has several limitations. Our analysis included 
patients with at least 1 visit to the healthcare system and 
therefore is not restricted to those who receive continuous 
care at this healthcare system. Therefore, information on 
risk factor control based on measurements outside of the 
healthcare system are not accounted for. Similarly, details 
on medications prescribed at another healthcare system 
are not available. Information on medication was limited 
to prescriptions and did not cover actual use or adherence 
which may partially explain lack of ASCVD risk factor con-
trol. We did not have data on lifestyle health behaviors which 
may be influenced by sex and race/ethnicity explaining 
some of the disparities observed. We included patients who 
manage their hypertension with a primary care provider. 
Information on whether these patients also see a specialist 
was not available. Although we were able to include a di-
verse patient population to evaluate difference in risk factor 
control, the Hispanic/Latino patient population was small 
which prevented conducting further analyses especially re-
garding HbA1c. We defined lack of BP control using the last 
available BP measurement, where guidelines usually recom-
mend evaluating the 2 most recent measurements. Finally, 
our patient population is limited to patients with hyperten-
sion who have visited a primary care provider at least once 
during the 1-year study period. These patients may not be 
representative of the general US population.

Our results have implications for developing interventions 
to control hypertension and other risk factors to prevent 
ASCVD in primary care settings of large healthcare sys-
tems serving a diverse patient population. Several effective 
interventions exist to improve risk factor control in racial 
and ethnic minorities. For example, the combination of 
health promotion by barbers and medication management 
in barbershops by specialty-trained pharmacists appears 
to be effective in controlling BP among African American 
men.31,32 Culturally tailored education and peer support 
interventions show effectiveness in HbA1c control among 
African Americans and Latino/Hispanics.33 These types of 
interventions require further understanding of how they can 
be implemented on a broader scale. More recently, health in-
formation technology interventions such as mobile apps have 

been explored to improve risk factor control. High-quality 
evidence of their effectiveness is limited and effectiveness in 
reducing disparities has not been well explored.34,35

In conclusion, barriers to reducing disparities in ASCVD 
risk factor control are complex and require intervening at 
the patient level, provider level, regional geographic level, 
and healthcare system level.27,36 Interventions need to be 
multidisciplinary to evaluate and target multiple barriers. 
Continued monitoring of progress across sex, racial, and 
ethnic groups at the healthcare system level is also important 
to ensure effectiveness of interventions as well as preventing 
the development of further disparities.
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