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Abstract
Objectives: Examine differences in the associations be-
tween core Electronic Health Record (EHR) functionalities 
for public and population health, care coordination, patient 
engagement, and quality improvement on the provision of 
recommended Cardiovascular Disease (CVD) preventive 
health services provided at Primary Care Visits (PCVs) for 
CVD at-risk adults with Medicaid and those with private in-
surance.

Methods: Utilizing a nationally representative survey of am-
bulatory care visits by patients at risk for CVD in 2014 and 
2015, binary logistic regression models examined the asso-
ciations between core EHR functionalities and the provision 
of recommended CVD preventive services for Medicaid and 
private insurance patients at risk for CVD, controlling for pa-
tient and provider confounding variables.

Results: Primary care providers caring for Medicaid pa-
tients were significantly less likely to adopt fully functional 
certified EHR technology compared to PCPs caring for pri-
vate insurance patients (75% vs. 82%, p < 0.01). Medicaid 
patients were significantly less likely to receive recommend-
ed blood pressure screening compared to private insurance 
patients (95% CI, 0.205-0.931). Among preventive visits for 
Medicaid patients at risk for CVD, significant associations 
were found between select recommended CVD preventive 
services and public and population health management, 
care coordination, and patient engagement.

Discussion: Mixed results were found between core EHR 
functionalities and the provision of recommended CVD pre-
ventive services provided at PCVs for Medicaid patients. 
Low physician adoption of fully functional certified EHR 
technology may have impacted the provision of recom-
mended CVD preventive services for Medicaid patients.

Conclusion: Study findings demonstrate concerns about 
the rates of recommended CVD preventive services at 
PCVs for Medicaid patients at risk for CVD, which imply 
gaps in their care. Further investigation is required to un-
derstand how the approved list of electronic clinical quali-
ty measures impacts the associations between core EHR 
functionalities and the provision of recommended CVD pre-
ventive services delivered at PCVs.
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Objectives
More than 17.3 million people die from Cardiovas-

cular Disease (CVD) in a given year [1]. Hypertension, 
hyperlipidemia, diabetes, and obesity are preventable 
risk factors for CVD [2]. Preventable CVD disproportion-
ately affects low-income Medicaid eligible populations 
[3]. Preventive care, such as blood pressure screening 
and obesity counseling, is essential to reducing the risk 
of CVD [4,5]. Low-income Medicaid eligible patients 
are less likely to receive recommended preventive 
care compared to higher-income patients with private 
health insurance [6].
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available data (for 2014 and 2015) from NAMCS was 
pooled for the cross-sectional analysis. Further infor-
mation regarding NAMCS survey instruments, sample 
design, data collection and processing, and reliability 
estimates can be found online [17].

Analysis focused on 490 Medicaid nonelderly adults 
and 3325 private health insurance nonelderly adults 
ages 18-64 at risk for CVD with a PCV between 2014 and 
2015. The difference reflects the fact that the popula-
tion of Medicaid patients was lower than that of private 
pay patients in the United States during this period of 
time [18,19]. At risk for CVD was defined as diagnosed 
with hypertension, hyperlipidemia, diabetes, or obesity, 
or any combinations of these diagnoses. Patients with a 
previous diagnosis of cerebrovascular disease, conges-
tive heart failure, or ischemic heart disease, and women 
who were pregnant were excluded.

Primary measures
Identification of select CVD preventive measures 

were defined according to the United States Preventive 
Services Task Force (USPSTF) cardiovascular disorders 
recommendations for primary care practice and the 
Centers for Disease Control and Prevention, National 
Business Group on Health and the Agency for Health-
care Research and Quality’s 2006 publication entitled A 
Purchaser’s Guide to Clinical Preventive Services: Mov-
ing Science into Coverage [20,21].

The NAMCS contains six outcomes of interest to esti-
mate physicians’ use of EHRs to perform recommended 
CVD preventive services at PCVs. The CVD preventive 
services of interest pertain to diagnostic/screening ser-
vices, vital signs, and health education. The first out-
come variable measured whether the patient received 
recommended diet and nutritional counseling, including 
general dietary guidelines. The next dependent variable 
assessed whether physicians provided exercise coun-
seling related to the patient’s physical conditioning or 
fitness. The third outcome variable measured whether 
the patient received recommended counseling for obe-
sity to assist with weight reduction. Analysis assessed 
whether the patient received blood pressure screen-
ing for hypertension. Additionally, analysis estimated 
whether the patient received lipids/cholesterol screen-
ing for hyperlipidemia. The final outcome variable as-
sessed whether the patient received hemoglobin A1c 
test to screen for diabetes, a well reported risk factor 
associated with CVD [22].

Independent measures
A stand-alone variable assessed overall physician 

adoption of CEHRT. Based on the provider’s response 
the following three levels were used to categorize adop-
tion of CEHRT: yes, all electronic; yes, part paper and 
part electronic; and no. Dichotomous variables (“Yes” 
or “No”) were created for each independent variable 
of interest indicating whether a physician adopts and 

Electronic Health Record (EHR) use has been prov-
en to increase the likelihood of receiving recommend-
ed primary preventive care for CVD [7]. Several studies 
have shown that EHRs integrated with Clinical Decision 
Support (CDS) functions help physicians to use alerts, 
reminders, and shared health information to proac-
tively prevent chronic conditions in high-risk safety net 
patients [8-10]. Despite these important findings high-
lighting EHRs role in preventing chronic diseases in high-
risk patients, the literature remains mixed on whether 
EHRs can be instrumental in improving CVD outcomes 
[11,12].

The American Recovery and Reinvestment Act of 
2009 set forth the Medicaid EHR Incentive Program, 
which rewards eligible clinicians who adopt and mean-
ingfully use Certified EHR Technology (CEHRT) to meet 
a defined set of objectives and measures across three 
stages. Domain objectives and measures for the ad-
vanced use of CEHRT by clinicians include the follow-
ing core EHR functionality areas: public and population 
health management; care coordination; patient engage-
ment; and quality improvement [13-15].

Furthermore, electronic Clinical Quality Measures 
(eCQM) are used by Centers for Medicare and Medicaid 
Services (CMS) to assess whether eligible professionals, 
i.e. physicians, are demonstrating “meaningful use” un-
der the Medicaid EHR Incentive Program [16]. The de-
fined list of eCQMs focus on prevalent health conditions 
that contribute to high rates of morbidity and mortali-
ty among most Medicaid beneficiaries and reflect best 
practices for care delivery [16].

Utilizing the National Ambulatory Medical Care Sur-
vey (NAMCS), the purpose of this study is to examine 
differences in the associations between the presence 
of core EHR functionalities for public and population 
health management, care coordination, patient engage-
ment, and quality improvement on the provision of CVD 
preventive health services provided at Primary Care Vis-
its (PCVs) for nonelderly adults with Medicaid and those 
with private insurance at risk for CVD, controlling for 
covariates. By exploring the association that core EHR 
functionalities has on the preventive care services of 
PCVs, this research provides new insights on the existing 
health care delivery processes in primary care settings, 
the utilization of EHRs to assist with preventing chronic 
diseases, access to care among vulnerable populations, 
and quality of care differences across payers. This re-
search further explores the role EHR policy has in chron-
ic disease prevention among Medicaid beneficiaries.

Methods

Sample
The NAMCS is a nationally representative survey of 

office-based visits to non-federal ambulatory health 
care providers involved in direct patient care [17]. Two 
years of the retrospective nonexperimental publicly 
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Statistical analysis

Bivariate descriptive analysis and Wald Chi-Square 
test were employed to measure patient and provider 
characteristics, and to assess the relationship between 
the presence of core EHR functionalities and CVD pre-
ventive services provided at PCVs for Medicaid patients 
and private insurance patients in years 2014 and 2015, 
respectively. Associations between core EHR functions 
and primary care content of PCVs for adults with Med-
icaid and private insurance, controlling for patient and 
provider characteristics, were expressed as Odds Ra-
tios (OR) from binary logistic regression models. To test 
whether the effects of core EHR functionalities were 
independent of insurance status, domain analysis was 
used to construct subpopulation binary logistic regres-
sions to examine the association between presence of 
core EHR functionalities and provision of each CVD pre-
ventive health services provided at PCVs for Medicaid 
or private insurance patients, controlling for covariates. 
Controlled differences were based on patient race and 
ethnicity, age, and gender. Provider characteristics in-
cluded physician specialty, type of office setting, type of 
medical practice, practice ownership, and metropolitan 
status.

All analysis was computed using SAS version 9.4. All 
models used NAMCS sampling weights to adjust for the 
complex sampling design, reduce nonresponse bias, 
and to ensure a nationally representative sample. This 
study was exempt from the Institutional Review Board.

Results
Of the 3815 patients at risk for CVD, the mean age 

for Medicaid patients was 46.8 years and 51.0 years for 
private insurance patients (Table 1). Patients were simi-

meaningfully uses the select core EHR functionality 
component.

Three variables measured the use of an EHR for pub-
lic and population health management. The first attri-
bute measured whether the physician generated a list 
of patients by diagnosis. The second characteristic in 
this category assessed whether the physician generated 
a list of patients due for preventive or follow-up care. 
The final attribute measured whether electronic re-
minders for guideline-based patient interventions and/
or screening test were generated.

Three variables assessed the use of an EHR for pa-
tient engagement. The first variable measured whether 
physicians provided patients with clinical summaries. 
The second characteristic measured whether physicians 
provide patients with electronic copies of their health 
information. The final attribute assessed whether phy-
sicians exchange secure electronic messages with pa-
tients.

The use of an EHR for care coordination was mea-
sured by two attributes. The first variable assessed 
whether physicians share health information electron-
ically with other providers when referring patients. The 
second characteristic in this category measured wheth-
er physicians receive health information electronically 
from providers outside their office or group when they 
refer out a patient, when a patient is referred to them, 
or when their patient is discharged from an inpatient 
setting.

The use of an EHR for quality improvement functions 
was measured by assessing whether physicians report-
ed clinical quality measures electronically to federal or 
state agencies (such as CMS or Medicaid).

Table 1: Characteristics of primary care visits for at risk CVD adults 18-64 with Medicaid or Private Insurance, 2014-2015.

Medicaid

(N = 490) Wt%

Private Insurance

(N = 3325) Wt%

Differencea

Health IT Characteristics
EHR functionality

Fully electronic 74.85 82.40 -7.55**

Part paper and part electronic 17.98 9.46 8.52**

No EHR 7.17 8.14 -0.97**

Public and Population Health Management
Generate patient list

Yes 84.55 86.22 -1.67***

No 15.45 13.78 1.67***

List of patients due for tests or preventive 
care

Yes 83.66 85.00 -1.34
No 16.34 15.00 1.34

Reminders for interventions/tests
Yes 89.24 88.95 0.29
No 10.76 11.05 -0.29

Patient Engagement
Providing clinical summaries

Yes 86.81 87.09 -0.28*
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No 13.19 12.91 0.28*

Electronic copy of health information
Yes 53.08 55.40 -2.32
No 46.92 44.60 2.32

Exchange secure messages with patients
Yes 50.10 57.35 -7.25***

No 49.90 42.65 7.25***

Care Coordination
Send health information to other providers

Yes 21.28 29.24 -7.96**

No 78.72 70.76 7.96**

Receive health information from other 
providers

Yes 25.08 33.71 -8.63***

No 74.92 66.29 8.63***

Quality Improvement
Report quality data

Yes 75.39 79.74 -4.35
No 24.61 20.26 4.35

Patient Characteristics
Mean age (years) 46.8 51.0 -4.2***

Age (groups)
18-24 6.4 1.7 4.7***

25-44 29.6 22.4 7.2***

45-64 64.0 75.9 -11.9***

Sex
Male 37.1 46.7 -9.6***

Female 62.9 53.3 9.6***

Race/Ethnicity
White 49.9 65.1 -15.2***

Black 29.0 16.2 12.8***

Hispanic 16.3 12.6 3.7***

Other race/Multi raceb 4.8 6.1 -1.3***

Major reason for visit
Preventive care 19.7 24.1 -4.4***

Acute condition 29.3 33.2 -3.9***

Chronic problem 51.0 42.7 8.3***

Physician Characteristics
Physician specialty

General/family practice 44.9 54.7 -9.8
Internal medicine 46.7 39.3 7.4
Pediatrics 1.3 1.1 0.2
Obstetrics and gynecology 7.1 4.9 2.2

Type of office setting
Private solo or group practice 94.6 94.5 0.1
Other 5.4 5.5 -0.1

Type of medical practice
Solo 47.1 35.6 11.5**

Multispecialty 52.9 64.4 -11.5**

Practice ownership
Physician or group practice 78.8 77.7 1.1
Hospital/academic medical center 10.2 11.5 -1.3
Insurance company/HMO/corporation 11.0 10.8 0.2

Metropolitan status
Rural 8.0 10.1 -2.1
Urban 92.0 89.9 2.1

Source: Authors’ analysis of data from the National Ambulatory Medical Care Survey 2014-2015.
Note: Weighted percentage.
aDifference is percentage points except for age, which is years; bNot of Hispanic origin; includes Asian, American Indian, Alaskan 
Native, Native Hawaiian, or Other Pacific Islander; *p < 0.05; **p < 0.01; ***p < 0.0001.
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sure screening, glucose testing, and exercise counseling 
were statistically significant (Figure 1).

Table 2 present descriptive results between overall 
EHR functionality and CVD preventive services provid-
ed at PCVs for Medicaid patients and private insurance 
patients. Approximately 97% of providers who adopt-
ed a fully functional CEHRT completed blood pressure 
screening on CVD at risk adults. Exercise counseling was 
rendered by 19% of PCPs who adopted a fully functional 
CEHRT, compared to 30% of PCPs who conducted exer-
cise counseling with no EHR. These results of exercise 
counseling were statistically significant. Furthermore, 
notwithstanding blood pressure screening, overall ful-
ly functional CEHRT did not have a large impact on the 
rates of recommended preventive care.

To determine whether there were disparities in the 
preventive services offered to patients at risk for CVD 
and the role health IT has in increasing the probabili-
ty of receiving recommended primary preventive care 
for CVD, analysis examined the association between 
insurance status and core EHR functionalities on the 
likelihood of services reported as provided. When con-
trolling for patient and provider characteristics, Med-
icaid patients were significantly less likely to receive 

lar on characteristics of age, gender, and race/ethnicity. 
Approximately 75% of PCVs by CVD at-risk Medicaid pa-
tients were to a provider who had adopted fully func-
tional CEHRT, compared to 82% of PCVs by adults at risk 
for CVD with private insurance (p < 0.01). Medicaid PCPs 
caring for CVD at-risk patients were significantly less 
likely to generate a list of patients by diagnosis, com-
pared to private insurance PCPs. Furthermore, among 
preventive visits, those providers caring for Medicaid 
patients were significantly less likely to provide patients 
with clinical summaries for their visits and exchange 
secure messages with patients, compared to providers 
caring for private insurance patients (p < 0.05). Medic-
aid PCPs were significantly less likely to conduct care 
coordination functions compared to private health in-
surance PCPs.

Overall Medicaid and private insurance patients, 
respectively, had low rates of diet/nutrition counsel-
ing (35.3% vs. 26.9%), exercise counseling (17.8% vs. 
18.8%), hemoglobin A1c test (17.9% vs. 8.2%), lipids/
cholesterol screening (34.2% vs. 33.1%), and weight re-
duction counseling (13% vs. 9.6%). An estimated 93.1 
percent of visits by adults with Medicaid included blood 
pressure screening, compared to 96.7 percent of visits 
by privately insured adults. The results for blood pres-
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Figure 1: Recommended cardiovascular disease preventive care services of visits to primary care physicians by high-risk 
adults 18-64 with Medicaid or Private Insurance, 2014-2015.
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Table 3: Results from binary logistic regression showing the effect of health IT core functions on primary care content of primary 
care visits for adults with Medicaid or Private Insurance, 2014-2015.

Variable Blood pressure 
screening

Diet/Nutrition 
counseling

Exercise 
counseling

Glucose Lipids/Cholesterol 
screening

Weight 
reduction 
counseling

Insurance status          

Medicaid
0.437* 1.113 0.662 1.878 0.882 1.157
(0.205, 0.931) (0.664, 1.865) (0.379, 1.157) (0.977, 3.611) (0.596, 1.305) (0.684, 1.956)

Sex          

Female
1.425 1.454** 1.215 1.379 1.044 1.670*

(0.691, 2.938) (1.111, 1.903) (0.889, 1.660) (0.855, 2.223) (0.812, 1.342) (1.041, 2.677)
Age group          

18-24
0.244** 1.492 1.069 0.524 0.489 3.255**

(0.112, 0.531) (0.668, 3.331) (0.477, 2.397) (0.087, 3.177) (0.222, 1.076) (1.378, 7.690)

25-44
1.479 1.809** 1.849** 1.481 1.043 1.790**

(0.766, 2.855) (1.256, 2.605) (1.230, 2.778) (0.935, 2.344) (0.774, 1.404) (1.185, 2.704)
Race          

Black
2.274* 1.630* 1.493 1.521 0.994 1.034
(1.192, 4.339) (1.076, 2.469) (0.946, 2.356) (0.846, 2.734) (0.663, 1.490) (0.637, 1.677)

Hispanic
1.581 1.902** 1.871** 3.093** 1.665* 0.86
(0.757, 3.304) (1.271, 2.847) (1.198, 2.923) (1.539, 6.217) (1.031, 2.689) (0.369, 2.005)

Othera 2.045 0.439 0.625 2.421* 1.173 0.185*

(0.760, 5.505) (0.189, 1.022) (0.207, 1.885) (1.082, 5.418) (0.704, 1.954) (0.037, 0.916)
Major reason for visit          

Preventive care
0.856 1.794* 1.733 2.822** 5.547*** 2.920***

(0.336, 2.181) (1.056, 3.047) (0.974, 3.085) (1.517, 5.249) (3.523, 8.733) (1.552, 5.496)
Chronic 

problem
1.313 1.891** 1.366 1.927* 3.467*** 2.175*

(0.362, 4.764) (1.199, 2.982) (0.803, 2.324) (1.085, 3.421) (2.153, 5.583) (1.150, 4.113)
Physician specialty          

General/family 
practice

1.622 0.364* 0.375* 0.017*** 0.384 0.439
(0.279, 9.416) (0.166, 0.795) (0.178, 0.791) (0.003, 0.097) (0.093, 1.595) (0.156, 1.238)

Internal 
medicine

1.401 0.496 0.471 0.070** 0.517 0.501
(0.228, 8.605) (0.234, 1.055) (0.216, 1.026) (0.013, 0.380) (0.123, 2.185) (0.192, 1.304)

Obstetrics and 
gynecology

1.314 0.109*** 0.197*** 0.009*** 0.014*** 0.199**

(0.168, 10.303) (0.040, 0.298) (0.079, 0.497) (0.001, 0.110) (0.002, 0.101) (0.064, 0.619)
Type of office setting          

Table 2: Characteristics of EHR functionality on recommended CVD preventive care services of visits to primary care physicians 
by at-risk adults 18-64 with Medicaid or Private Insurance, 2014-2015.

Variable Fully electronic

(N = 3126) Wt%

Part paper and part electronic

(N = 330) Wt%

No EHR

(N = 359) Wt%
Blood pressure screening

Yes 96.7 98.7 88.0
No 3.3 1.3 12.0

Diet/Nutrition counseling
Yes 23.7 53.0 38.7
No 76.3 47.0 61.3

Exercise counseling
Yes 18.7*** 10.0*** 29.8***

No 81.3*** 90.0*** 70.2***

Glucose
Yes 4.6*** 49.1*** 7.2***

No 95.4*** 50.9*** 92.8***

Lipids/Cholesterol screening
Yes 30.6*** 63.3*** 20.1***

No 69.4*** 36.7*** 79.9***

Weight reduction counseling
Yes 11.5** 2.9** 4.7**

No 88.5** 97.1** 95.3**

Source: Data are from the National Ambulatory Medical Care Survey, 2014-2015.
**p < 0.01; ***p < 0.001.
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Private solo or 
group practice

0.389 1.922 2.034 0.756 1.6 1.482
(0.132, 1.142) (0.982, 3.764) (0.903, 4.581) (0.217, 2.631) (0.407, 1.036) (0.701, 3.133)

Type of medical practice          

Solo
0.249*** 1.003 1.535 0.404* 0.65 1.285
(0.147, 0.423) (0.644, 1.564) (0.917, 1.470) (0.176, 0.925) (0.407, 1.036) (0.743, 2.224)

Practice ownership          
Hospital/

academic medical 
center

0.47 0.657 0.779 0.908 0.878 0.452*

(0.157, 1.408) (0.357, 1.206) (0.398, 1.527) (0.282, 2.931) (0.482, 1.599) (0.231, 0.883)

Insurance 
company/HMO/
corporation

2.036 0.753 0.82 1.459 0.884 0.919

(0.620, 6.686) (0.404, 1.403) (0.457, 1.470) (0.444, 4.793) (0.424, 1.845) (0.451, 1.872)

Metropolitan status          

MSA
0.655 1.123 1.247 0.935 1 1.039
(0.265, 1.621) (0.658, 1.917) (0.730, 2.128) (0.260, 3.362) (0.571, 1.751) (0.568, 1.900)

Year          

2014
1.274 0.761 0.603* 0.502 0.711 0.646
(0.695, 2.334) (0.512, 1.132) (0.389, 0.935) (0.232, 1.089) (0.473, 1.066) (0.386, 1.082)

EHR functionality          

Fully electronic
6.977*** 0.145*** 0.307* 0.097** 1.09 0.644
(2.732, 17.817) (0.052, 0.406) (0.113, 0.831) (0.019, 0.489) (0.384, 3.094) (0.151, 2.748)

Part paper and 
part electronic

8.400** 0.382 0.168* 1.237 4.180** 0.177*

(2.428, 29.062) (0.136, 1.069) (0.042, 0.674) (0.262, 5.837) (1.427, 12.246) (0.032, 0.981)
Generate patient list          

Yes
0.282* 0.555 1.257 0.463 0.829 1.614
(0.094, 0.841) (0.277, 1.113) (0.455, 3.471) (0.139, 1.547) (0.403, 1.704) (0.722, 3.609)

List of patients due for tests or 
preventive care          

Yes
1.648 1.912 1.303 1.617 1.744 0.727
(0.714, 3.804) (0.944, 3.869) (0.660, 2.573) (0.453, 5.767) (0.818, 3.718) (0.381, 1.385)

Reminders for interventions/tests          

Yes
1.511 1.972 0.723 13.682** 1.79 2.037
(0.652, 3.503) (0.835, 4.655) (0.321, 1.626) (2.850, 65.671) (0.676, 4.737) (0.598, 6.946)

Providing clinical summaries          

Yes
0.278** 0.995 1.006 0.305* 0.51 1.15
(0.106, 0.728) (0.486, 2.035) (0.424, 2.389) (0.120, 0.780) (0.256, 1.013) (0.448, 2.956)

Electronic copy of health information          

Yes
1.218 0.925 0.939 0.517 1.224 0.654
(0.591, 2.512) (0.560, 1.529) (0.546, 1.616) (0.203, 1.319) (0.731, 2.051) (0.257, 1.668)

Exchange secure messages with 
patients          

Yes
0.966 0.939 1.376 1.189 0.859 1.75
(0.445, 2.094) (0.558, 1.581) (0.799, 2.370) (0.444, 3.184) (0.502, 1.472) (0.699, 4.381)

Send health information to other 
providers          

Yes
0.606 1.125 1.459 0.813 1.065 0.998
(0.290, 1.264) (0.637, 1.988) (0.804, 2.646) (0.294, 2.247) (0.656, 1.728) (0.529, 1.883)

Receive health information from other 
providers          

Yes
0.528 1.227 1.384 1.5 1.02 1.863*

(0.272, 1.023) (0.724, 2.080) (0.785, 2.441) (0.619, 3.639) (0.649, 1.605) (1.046, 3.321)
Report quality data          

Yes
0.632 3.266*** 2.325* 5.106*** 0.91 1.925
(0.316, 1.265) (1.668, 6.395) (1.140, 4.744) (2.065, 12.626) (0.560, 1.479) (0.928, 3.997)

Source: Data are from the National Ambulatory Medical Care Survey, 2014-2015.
aNot of Hispanic origin; includes Asian, American Indian, Alaskan Native, Native Hawaiian, or Other Pacific; *p < 0.05; **p < 0.01; 
***p < 0.001.

seling and lipids/cholesterol screening, but more likely 
to receive diet/nutrition counseling, glucose testing, 
and weight reduction counseling compared to private 

recommended blood pressure screening compared to 
private insurance patients (Table 3). Medicaid patients 
were less likely to receive recommended exercise coun-
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Table 4: Separate binary logistic regression showing the effect of health IT core functions on primary care content of primary care 
visits for adults with Medicaid, 2014-2015.

Variable Blood pressure 
screening

Diet/Nutrition 
counseling

Exercise 
counseling

Glucose Lipids/
Cholesterol 
screening

Weight 
reduction 
counseling

Medicaid
EHR functionality

Fully electronic 2.043 0.307 0.077* 0.207 0.304 0.332
(0.179, 23.354) (0.026, 3.689) (0.007, 0.906) (0.011, 3.985) (0.040, 2.320) (0.006, 18.926)

Part paper and 
part electronic

41.964* 2.979 0.132 1.266 3.116 0.018
(1.239, > 999.999) (0.285, 31.179) (0.012, 1.478) (0.086, 18.655) (0.383, 25.334) (< 0.001, 2.150)

Generate patient list
Yes 0.412 2.467 4.323 0.061 0.929 6.034*

(0.035, 4.800) (0.670, 9.090) (0.875, 21.366) (0.003, 1.176) (0.233, 3.707) (1.016, 35.828)
List of patients due for tests or preventive 
care

Yes 0.356 2.168 0.847 649.525** 1.597 0.255*

(0.038, 3.311) (0.588, 7.996) (0.269, 2.671) (5.067, > 999.999) (0.290, 8.806) (0.073, 0.886)
Reminders for interventions/tests

Yes 1.046 2.179 1.699 0.454 5.289 1.357
(0.130, 8.439) (0.364, 13.035) (0.291, 9.927) (0.040, 5.133) (0.528, 52.996) (0.183, 10.071)

Providing clinical summaries
Yes 1.620 1.082 1.437 0.143 0.618 2.541

(0.225, 11.685) (0.258, 4.529) (0.216, 9.537) (0.017, 1.219) (0.139, 2.743) (0.466, 13.864)
Electronic copy of health information

Yes 1.158 0.924 5.510** 2.127 2.640 3.768*

(0.267, 5.015) (0.334, 2.558) (1.549, 19.593) (0.198, 22.809) (0.878, 7.936) (1.130, 12.559)
Exchange secure messages with patients

Yes 1.220 0.741 1.846 0.130 0.515 1.143
(0.321, 4.642) (0.276, 1.987) (0.723, 4.710) (0.010, 1.611) (0.187, 1.418) (0.394, 3.314)

Send health information to other providers
Yes 0.155* 1.857 3.099* 9.474 1.120 1.921

(0.033, 0.730) (0.617, 5.588) (1.074, 8.944) (0.623, 144.136) (0.491, 2.552) (0.476, 7.753)
Receive health information from other 
providers

Yes 0.616 1.551 1.326 0.204 0.331* 2.191
(0.173, 2.198) (0.540, 4.460) (0.444, 3.962) (0.011, 3.681) (0.133, 0.825) (0.654. 7.335)

Report quality data
Yes 2.990 1.319 0.773 3.047 0.744 2.948

(0.397, 22.523) (0.326, 5.327) (0.272, 2.196) (0.582, 15.944) (0.256, 2.164) (0.696, 12.499)

Source: Data are from the National Ambulatory Medical Care Survey, 2014-2015.
Notes: This table presents logistic regression results adjusted for patient and provider characteristics; *p < 0.05; **p < 0.01.

er providers were approximately 3.1 times significantly 
more likely to receive exercise counseling compared to 
Medicaid patients at risk for CVD whose doctor did not 
send clinical information to other clinicians.

Discussion
Significant differences emerged in the provision of 

clinical preventive services provided to Medicaid pa-
tients at risk for CVD versus private insurance patients 
at risk for CVD. Specifically, Medicaid patients were less 
likely to receive recommended blood pressure screen-
ing and exercise screening, but more likely to receive 
glucose testing, compared to private insurance patients. 
This finding suggests that health insurance status is a 
contributing factor in Medicaid at-risk CVD patients re-
ceiving some recommended CVD preventive services.

It is also important to underscore that Medicaid and 

insurance patients, although these results for health in-
surance type were not statistically significant.

To capture separate effects of core EHR functional-
ities on health insurance status, separate binary logistic 
regression analysis was conducted for subpopulations 
(Table 4). The likelihood of exercise counseling was 92% 
significantly less for at-risk Medicaid CVD patients whose 
provider adopted fully functional CEHRT. Furthermore, 
the odds of at-risk Medicaid CVD patients receiving rec-
ommended weight reduction counseling were signifi-
cantly higher if their doctor generated a list of patients 
by diagnosis compared to doctors who did not (OR = 
6.034, 95% CI = 1.016, 35.828). Glucose level determi-
nation was significantly associated with physicians who 
generated a list of Medicaid patients due for preven-
tive care or follow-up. Medicaid patients at risk for CVD 
whose doctor sent electronic health information to oth-
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complete blood pressure screening, in addition to diet/
nutrition counseling, exercise counseling, lipids/choles-
terol screening, glucose level determination, and weight 
reduction counseling. Decision support tools, such as a 
BPA has been demonstrated across health care settings 
as an effective disease management tool within an EHR 
to alert providers that a specific patient population needs 
recommended services [26,27].

Findings were mixed with respect to the presence 
of core EHR functionalities for Medicaid versus private 
insurance providers. Medicaid and private insurance 
providers caring for patients at risk for CVD had simi-
lar adoption rates for all core EHR functionalities - ex-
cept care coordination, in which Medicaid providers 
had lower rates of adoption. EHRs in primary care are 
an important tool for enhancing care coordination and 
facilitating provider collaboration [28]. Care coordina-
tion presents opportunities for improving chronic dis-
ease management in primary care [29]. As such, Med-
icaid patients at risk for CVD treated by PCPs without 
EHR care coordination decision support features may 
experience fragmented care that has the potential to 
adversely impact their experience, safety, and overall 
health. These findings must be considered in light of the 
findings demonstrating weak associations between core 
EHR care coordination functionalities and the provision 
of recommended CVD preventive services in the overall 
sample as well as subpopulations.

The likelihood of Medicaid-insured at-risk CVD pa-
tients receiving recommended CVD preventive services 
was not significantly higher for any specific core EHR 
functionality area, although we did find some signifi-
cant results spread throughout the associations. More 
specifically, at Medicaid visits, having an EHR capable of 
generating a list of patients by diagnosis increased the 
probability that weight reduction counseling occurred 
at a PCV, implying that this feature facilitates an aspect 
of public and population health management.

Limitations
This study has several limitations. First, these data 

are from 2014 and 2015 and may not reflect current lev-
els of EHR adoption and the provision of recommend-
ed CVD preventive services. Another limitation is that 
the NAMCS is based on self-reports by physicians or 
staff members, which makes them vulnerable to recall 
bias. Additionally, self-reported data can lead to over-
estimates or underestimates of EHR adoption and the 
provision of CVD preventive services. Due to the nature 
of the sampling method inherent to the NAMCS survey, 
some degree of sampling bias cannot be ruled out, al-
though efforts were taken to adjust for this bias. Given 
the cross-sectional design of the NAMCS survey data, 
we were not able to determine when the risk for CVD 
occurred. Lastly, this study did not take into consider-
ation EHR vendor type, data architecture, electronic 
specifications, data elements, and end-user interface.

private insurance patients at risk for CVD had low rates 
of five of the six recommended CVD preventive services. 
This finding suggests that at Medicaid and privately in-
sured visits to PCPs in private practice, patients were not 
receiving a comprehensive set of clinical services for pre-
vention of CVD. The low rates of CVD preventive services 
indicate a need for PCPs to increase clinical practices 
that reduce CVD among Medicaid and privately insured 
patients at risk for the disease. However, we cannot rule 
out the possibility that Medicaid and privately insured 
patients at risk for CVD were receiving recommended 
services at community health centers, hospital ambula-
tory care departments, or emergency departments.

A possible explanation for the low rates of recom-
mended CVD preventive services for Medicaid patients 
at risk for CVD is that only three of the six recommend-
ed CVD preventive services (blood pressure screening, 
hemoglobin A1c test, and lipids/cholesterol screening) 
were included in the eCQM list used by CMS to assess 
whether eligible professionals are demonstrating mean-
ingful use under the Medicaid EHR Incentive Program 
[16,23,24]. The development and implementation of eC-
QMs are beyond the scope of this paper. However, which 
eCQMs to select and report on under the Medicaid EHR 
Incentive Program is based on several factors, such as 
the list of endorsed and approved eCQMs by CMS. The 
exclusion of recommended clinical practice guidelines 
for CVD prevention from the eCQM list may be associat-
ed with low rates of recommended CVD preventive care 
and screening services for Medicaid patients. Further 
analysis to support this assumption is warranted.

Primary care physicians caring for Medicaid patients 
at risk for CVD were less likely to adopt fully functional 
CEHRT. The finding that PCPs treating Medicaid patients 
at risk for CVD were less likely than private insurance 
PCPs to adopt fully functional CEHRT is consistent with 
past analyses demonstrating that Medicaid providers 
had lower rates of EHR adoption compared to private 
insurance providers [25]. The variation in adoption of 
core EHR functionalities may exacerbate disparities in 
the provision of recommended preventive services for 
Medicaid patients at risk for CVD.

Notwithstanding blood pressure screening, across all 
CVD preventive care services, PCPs who adopted fully 
functional CEHRT were less likely to administer the recom-
mended services to prevent CVD in at-risk adults. These 
results indicate a need for clinical providers and health 
IT professionals to collaborate on population health, 
patient engagement, care coordination, and quality im-
provement initiatives that prevent chronic diseases. For 
example, utilizing artificial intelligence, machine learning, 
and predictive analytics to electronically identify patients 
at-risk for CVD. Once identified and flagged within the 
EHR, when the patient presents for their primary care vis-
its a “Best Practice Advisory” (BPA), also known as a best 
practice alert, could notify the clinician that they need to 
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care data.

18.	Smith JC, Medalia C (2015) U.S. Census Bureau, Current 
Population Reports. Health insurance coverage in the Unit-
ed States: 2014. Washington, DC: U.S. Government Print-
ing Office 60-253. 
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Current Population Reports. Health insurance coverage in 
the United States: 2015. Washington, DC: U.S. Govern-
ment Printing Office 60-257. 
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Primary Care Practice. 

21.	Matson-Koffman DM, Lanza A, Campbell KP (2008) A pur-
chaser’s guide to clinical preventive services: A tool to improve 
health care coverage for prevention. Prev Chronic Dis 5: 59. 

22.	Pai JK, Cahill LE, Hu FB, Rexrode KM, Manson JE, et al. 
(2013) Hemoglobin A1c is associated with increased risk of 
incident coronary heart disease among apparently healthy, 
nondiabetic men and women. J Am Heart Assoc 2: 77. 

23.	Centers for Medicare and Medicaid Services (CMS) (2013) 
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sures for 2014 EHR incentive programs. 

24.	Centers for Medicare and Medicaid Services (CMS) (2013) 
Clinical quality emeasure logic and implementation guid-
ance v1.5. 

25.	Mack D, Zhang S, Douglas M, Sow C, Strothers H, et al. 
(2016) Disparities in Primary Care EHR Adoption Rates. J 
Health Care Poor Underserved 27: 327-338.

26.	Lurio J, Morrison FP, Pichardo M, Berg R,  Buck MD, et 
al. (2010) Using electronic health record alerts to provide 
public health situational awareness to clinicians. J Am Med 
Inform Assoc 17: 217-219.

27.	Kircher SM, Slocum M, Garcia SF, Veneruso A, Patel A, et 
al. (2017) Use of best-practice advisory to increase survi-
vorship clinic referrals. J Clin Oncol 35: 53.

28.	Graetz I, Reed M, Rundall T, Bellows J, Brand R, et al. (2009) 
Care coordination and electronic health records: connecting 
clinicians. AMIA Annu Symp Proc 2009: 208-212.

29.	Schoen C, Osborn R, Huynh PT, Doty M, Peugh J, et al. 
(2006) On the front lines of care: Primary care doctors’ of-
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Health Aff (Millwood) 25: 555-571.

Conclusion
This analysis did not allow us to definitively determine 

whether EHRs integrated with CDS functions such as re-
minders, shared health information, population health 
management tools, and quality improvement features is 
associated with PCPs delivering recommended CVD pre-
ventive health services to adults with Medicaid at risk for 
CVD. Our findings also raise concerns about the rates of 
recommended CVD preventive services at PCVs for Med-
icaid patients at risk for CVD, which imply gaps in their 
care. Additional research is needed to better understand 
how the approved list of eCQMs impacts the provision of 
preventive care services recommended by notable health 
care institutions. Understanding the impact core EHR 
functionalities for public and population health manage-
ment, care coordination, patient engagement, and qual-
ity improvement has on the provision of recommended 
preventive health services can help reduce the likelihood 
that at-risk low-income patients will be diagnosed with 
CVD. The results from this study can be used for the de-
velopment of future research, policies, and clinical prac-
tice initiatives that incorporate EHRs and CDS functions 
targeting CVD prevention in underserved populations.
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