
© 2018 Almalki et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

ClinicoEconomics and Outcomes Research Dovepress

ClinicoEconomics and Outcomes Research 2018:10 665–673submit your manuscript | www.dovepress.com

Dovepress 
665

O R i g i n a l  R E s E a R C hOpen Access Full Text Article

http://dx.doi.org/10.2147/CEOR.S179337

open access to scientific and medical research

Economic benefits of implementing patient-
centered medical home among patients with 
hypertension

Ziyad s almalki1  
abrar a alotaibi2  
Wejdan s alzaidi2  
Afnan A Alghamdi2  
abdulrahman M Bahowirth3  
noura M alsalamah4

1Department of Clinical Pharmacy, 
College of Pharmacy, Prince Sattam 
Bin Abdulaziz University, Al-Kharj, 
Riyadh, Saudi Arabia; 2Department 
of Clinical Pharmacy, College of 
Pharmacy, Taif University, Taif, Mecca, 
Saudi Arabia; 3Department of Clinical 
Pharmacy, College of Pharmacy, Umm 
Al-Qura University, Mecca, Saudi 
Arabia; 4Department of Clinical 
Pharmacy, College of Pharmacy, 
Qassim University, Buraydah, Qassim, 
saudi arabia

Introduction: Despite the strong evidence of an association between adoption of the patient-

centered medical home (PCMH) and improved clinical outcomes among patients with hyperten-

sion, evidence for associations between the PCMH and health care utilization and cost reduction 

within the general adult population with hypertension is less developed.

Objective: This study was designed to examine the effect of PCMH on health service expen-

ditures and utilization in a national sample of the US adult population who were diagnosed 

with hypertension.

Methods: The 2010–2015 Medical Expenditure Panel Survey data were used. The study sample 

was limited to adults (≥18 years) diagnosed with essential hypertension. We investigated the 

impact of PCMH on the direct hypertension-related total and on the costs of inpatient stays, 

prescription medications, outpatient visits, emergency room visits, office-based services, and 

other medical expenditures by using log-transformed multiple linear regression models and the 

propensity score method.

Results: Of the 18,630 adults identified with hypertension, 19.2% (n=3,583) of them had received 

PCMH care from 2010 to 2015. After matching, the no PCMH group showed greater mean in all 

hypertension-related health service costs and utilization. After adjusting for the remaining con-

founders, the PCMH group showed a significant association with lower total costs, office-based 

services, number of office-based visits, and outpatient visits compared with the control group.

Conclusion: A significant relationship between experiencing PCMH care and a lower total 

health care expenditure was found in patients with hypertension.

Keywords: PCMH, hypertension, health care expenditure, MEPS

Introduction
Hypertension is a serious problem in USA that increases the burden of cardiovascular 

disease and leads to death.1 Despite the overall improvement in the awareness and 

treatment of hypertension, one-third of American adults has hypertension and only 

about half (52.5%) of them have their blood pressure under control. Hypertension 

is considered a risk factor for heart diseases and premature mortality. According to 

estimates for the year 2014, more than 410,000 Americans die from hypertension, 

representing 15.6% of all deaths.2 Managing hypertension is also costly to the US 

health care system. In 2015, approximately $68 billion was the national burden of 

high blood pressure.3

A chronic condition such as hypertension requires a great deal of management 

through diet, exercise, and monitoring the blood pressure levels. Controlling the 
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blood pressure is seen as the key to reducing cardiovascular 

morbidity and mortality and avoidable health care costs.4 To 

achieve this goal, leading primary care organizations pro-

posed improvements in the mode of delivery of primary care 

from the usual primary care to the patient-centered medical 

home (PCMH).5 The PCMH model is an advanced primary 

care model that aims to improve patient health outcomes by 

providing resources needed to support successful manage-

ment of chronic diseases, such as hypertension.6–8

Over the past 2 decades, much research has documented 

the effectiveness of PCMH in reducing the use and cost of 

health care in a variety of settings and populations. For exam-

ple, some studies demonstrated that PCMH implementation 

led to the reduction in payments for health care generally 

and for emergency department (ED) costs.8–10 Other studies 

have confirmed the clear reduction in health care utilization, 

specifically ED visits, primary care visits, specialist visits, 

inpatient admissions, or hospitalizations.11–16 In the context 

of hypertension, several studies have reported a significant 

improvement in blood pressure levels among people who 

experienced PCMH care.17–19

However, there has been a dearth of rigorous evidence for 

state and federal policy makers about whether implementing 

PCMH saves money and provides cost-effective care at the 

population level, especially for an important chronic disease 

such as hypertension. Despite the convincing evidence of an 

association between PCMH implementation and improved 

clinical outcomes among patients with hypertension, evi-

dence for associations between the PCMH and health care 

utilization and cost reduction within the general adult popula-

tion with hypertension is less developed. The finding of this 

study will be important to both primary care providers, who 

are investing time and energy to implement the PCMH, and 

third-party payers, who work to minimize health-related costs 

on investments supporting practice transitions to the PCMH. 

Therefore, we initiated the first national study to address this 

gap by examining the economic benefit of PCMH implemen-

tation on health service utilization and cost in the national 

sample that includes adults of all ages who were diagnosed 

with hypertension.

Methods
Data source
We conducted a retrospective cross-sectional case–control 

using the 2010–2015 Medical Expenditure Panel Survey 

(MEPS). MEPS is a nationally representative survey of the 

civilian noninstitutionalized adult population of all ages in 

USA, conducted by the Agency for Healthcare Research and 

Quality (AHRQ). MEPS collects comprehensive data on 

self-reported patient demographics, use of health services, 

comorbidities, health status, access to care, and other data 

as well; specifically, the data capture all the health services a 

respondent used, including inpatient, outpatient, emergency 

room, office-based provider, and prescription drugs and 

which medical condition they were linked to. MEPS is a de-

identified, publicly available data that is intended for research 

purposes; therefore, it is exempt from the Institutional Review 

Board (IRB) approval. Details regarding the data and a 

description of its survey design are provided elsewhere.20

The survey has the following four components: the 

Household Component (HC), the Medical Provider Com-

ponent, the Insurance Component, and the Nursing Home 

Component. For the aims of this study, we used only HC. 

Within this component, eight files for each year were retrieved 

(ie, the full-year consolidated data file, medical conditions 

data file, and the event data files for hospital inpatient stays, 

emergency room visits, outpatient visits, office-based medical 

provider visits, prescription medications, and other medical 

expenses) from 2010 to 2015. Then, all files were consoli-

dated to obtain the final dataset for the analyses. We included 

several years in the analyses to help to increase the precision 

of estimates and produce estimates with high reliability.21

study population
We limited the study population to those aged 18 years and 

older with diagnoses for essential hypertension identified 

by the MEPS medical conditions file using the variable 

“CCCODEX” labeled clinical classification code. MEPS 

derived the CCCODEX variable by using the Clinical Clas-

sifications Software (CCS) disease categorization scheme 

for ICD-9-CM codes developed by the Healthcare Cost and 

Utilization Project under the sponsorships of the Agency 

for Healthcare Research and Quality. CCS collapsed ICD-

9-CM’s multitude of codes into fewer clinically meaningful 

categories. To identify those with essential hypertension, we 

used the CCS code “98”, which aggregated the ICD-9-CM 

diagnosis codes 401.1 and 401.9 into a single category.22 

According to MEPS documentation, patients in each year 

may be used as independent observations since each year’s 

information is nationally representative.23 The final study 

sample included individuals who had usual care providers (ie, 

individuals who reported having usual care providers during 

the interviews). Of the 115,629 MEPS individuals, 18,630 

adults aged ≥18 years with a diagnosis of hypertension and 

reported to have a usual care provider were identified for the 

analyses (excluded adults aged <18 years, n=35,668; with 
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nonhypertensive, n=34,126; and with no usual care providers, 

n=27,205). Patients were then categorized into the following 

two groups: a group who had access to PCMH (PCMH group) 

and a group who had no access to PCMH (no PCMH group). 

The two groups were then tested for the differences in several 

variables, and then, they were matched for further analyses.

Dependent variables
The dependent variables measure the direct hypertension-

related total as well as inpatient stays, prescription medica-

tions, outpatient visits, emergency room visits, office visits, 

and other medical expenditures.

independent variables
The main independent variable was a (0, 1) indicator for 

whether the individual had access to care consistent with 

PCMH principles. The PCMH care was defined using the 

provider-related questionnaires in MEPS. Using AHRQ’s 

definition as the basis, we determined whether respondents 

had a PCMH if they reported that they received comprehen-

sive, patient-centered, and accessible care.24 All survey items 

used to construct our PCMH features are defined in Table 

1. These questions have been used previously in different 

studies to detect the access to PCMH care.25–28

We determined that the care received by an individual was 

a comprehensive care if the provider 1) usually asks about 

medications and treatments prescribed by other doctors; 2) 

provides care for new health problems; 3) provides preventive 

health care; 4) offers referrals to other health professionals; 

and 5) provides care for ongoing health problems. We con-

sidered an individual to have received patient-centered care 

if the provider 1) shows respect for the medical, traditional, 

and alternative treatments that other doctors may give; 2) 

explains all health care options to the individual; and 3) 

asks the individual to help make the treatment choice. We 

determined that care was accessible if the provider 1) can 

be easily contacted by phone about a health problem dur-

ing regular office hours; 2) offers night and weekend office 

hours; and 3) speaks the participant’s language or provided 

translation services. Participants with responses of “do not 

know”, “refused”, or “not ascertained” to the question were 

left out of the final sample.

Other covariates
The behavioral model of health care access developed by 

Andersen29 was utilized to account for the effects of predis-

posing, enabling, and need factors on access to PCMH care. 

These factors have been identified to be the most influential 

determinants explaining the quality and quantity of health 

services’ utilization by the individual.30 Predisposing factors 

investigated in this study included age, sex, race, marital sta-

tus, and education years. Enabling factors consisted of health 

insurance, employment status, family income, and census 

region. Health needs were measured using a dichotomous 

perceived health status measure (poor/fair or good/excellent) 

and detected chronic conditions (hyperlipidemia, mood disor-

ders, diabetes mellitus, upper respiratory conditions, arthritis, 

asthma, and coronary artery disease) an individual had.

Data extraction
To precisely assess the reduction in the expenditure attributed 

to access to PCMH, the two study groups must be as similar 

as possible so that the only difference between the two can 

be attributed to access to PCMH care.

Table 1 MEPS survey items, by PCMH features

PCMH criteria Survey items used

Comprehensive care
Does the provider usually ask about medications and treatments prescribed by other doctors?
Does the provider provide care for new health problems?
Does the provider provide preventive health care?
Does the provider provide referrals to other health professionals?
Does the provider provide care for ongoing health problems?

Patient-centered care
Does the provider show respect for the medical, traditional, and alternative treatments other doctors may give?
Does the provider explain all health care options to participant?
Does the provider ask participant to help decide treatment choice?

accessible care
Is it difficult to contact the provider by phone about a health problem during regular office hours?
Does the provider offer night and weekend office hours?
Does the provider speak the participant’s language or provide translation services?

Abbreviations: MEPS, Medical Expenditure Panel Surveys; PCMH, patient-centered medical home.
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A propensity score was used to estimate the expenditure 

difference between the case group and the control group. The 

propensity score was defined as the conditional probability 

of being assigned to the PCMH group given the covariates. 

Patients in the case and control groups with nearly equal 

propensity scores will tend to minimize the sample selection 

differences so that we can remove the bias in the background 

covariates. With the same propensity scores, we could 

imagine that paired case and control subjects are randomly 

assigned to each group.

For this study, patients with hypertension who did not 

receive PCMH care were matched by the caliper (also called 

radius) matching algorithm. The nearest neighbor matching 

with caliper (20% of SD) approach was used to create two 

balanced comparative groups conditional on observed char-

acteristics. The caliper matching algorithm is similar to the 

nearest matching algorithm except that a maximum propen-

sity score distance is imposed.31 This means that matches are 

only considered within a certain radius, and this eliminates 

the possibility of matches being too far away.

Briefly, in our study, the first individual who had access 

to PCMH was selected and, then, we found the control (who 

had no access to PCMH care) with the closest propensity 

score. The individuals in the two study groups who were 

not matched were removed from the study sample. For this 

propensity score algorithm, whether the individual had access 

to PCMH was the dependent variable, while the independent 

variables were age, sex, marital status, education years, health 

insurance, employment status, family income, and census 

region, self-reported health, and chronic conditions.

Data analysis
Three types of analyses were conducted. First, to match each 

individual in the PCMH group to his/her closest control, the 

caliper matching algorithm, which used nearest-neighbor 

matching (1:1) on the estimated propensity scores, was used. 

Second, the weighted percentages and their corresponding 

95% CIs for all variables were calculated before and after 

matching by using the Rao–Scott Chi-squared test (a design-

adjusted Pearson Chi-squared test). Third, we calculated the 

unadjusted mean of each health service category’s cost and 

utilization by PCMH status. Finally, because the cost data 

were skewed, linear regression models with Log transforma-

tion in the expenditure data were used to assess the impact 

of PCMH on health service use and expenditure by testing 

for differences between two groups in means. Direct health 

care expenditure and use variables were used as dependent 

variables, while age, sex, race, education years, census 

region, family income, employment status, health insurance, 

self-reported health, and calendar year were used as the 

independent variables. For this modeling, gamma distribu-

tion and a log link were used to get a consistent estimation of 

coefficients and marginal effects of having access to PCMH. 

A modified Park test was used to identify the appropriate 

model for the analysis.

To account for the MEPS’s complex survey design, 

all analyses were adjusted for design elements, including 

weights, clustering, and stratification provided by the data 

collection agency to obtain national estimates. The parameter 

estimates from the regression were converted to adjusted 

OR, and their corresponding 95% CIs were computed. A 

two-sided P-value of 0.05 was used to determine statistical 

significance. As the sampling design of MEPS is not from 

a simple random sampling process but from a complex 

sampling design, we used person-specific sampling weight 

based on the US census data for all our estimates to adjust for 

the complex sample design and nonresponse. All statistical 

analyses were conducted using the SAS 9.4 software (SAS 

Institute Inc., Cary, NC, USA).

Results
Table 2 presents the difference in demographic character-

istics and health status of the study population before and 

after matching and with or without PCMH use. A total of 

3,583 individuals with hypertension had access to PCMH 

care, while 15,047 individuals had no access to PCMH care.

Table 3 reports the total and mean of health service use 

including office-based and outpatient, ED, inpatient, prescrip-

tion, and other medical uses in 2017 dollars. The mean total 

medical expenditures for the PCMH group are approximately 

$9,598, while the expenditure for their matched counterparts 

is $9,699. Those who had PCMH access had a lower annual 

mean in expenditures on office-based visits, outpatient visits, 

ED visits, and other medical expenses. In this sample, the no 

PCMH group had a greater use for each category of service.

Table 4 shows the estimation of the PCMH impact on 

direct health care expenditure and use associated with hyper-

tension by PCMH access. There is a significant decrease in 

total expenditures among people who received PCMH (11%) 

compared to people who did not receive PCMH. Among 

health service categories, the outpatient (19%) and office 

expenditure (14%) were the most significant reductions 

among the PCMH group. PCMH was significantly associ-

ated with the lower utilization of office visits and outpatient 

visits. PCMH was associated with 14% fewer office visits 

and 14% fewer outpatient visits.
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Discussion
In this nationally representative sample of US adults diag-

nosed with hypertension, we found that access to PCMH, as 

defined in this study, was associated with a positive effect in 

reducing overall hypertension-related health care utilization 

and cost. Specifically, the findings showed PCMH associated 

with a lower incidence of office-based and outpatient visits 

and, thus, their associated costs. We found no appreciable 

difference in the mean of other service categories.

These findings were supported by other researches report-

ing that chronically ill patients accessing PCMH care lower 

their odds of utilizing outpatient settings (ie, office-based 

physicians and outpatient clinics).32 This may be attributed to 

the added benefit of PCMH to the management and control 

coordination of care of chronic conditions, such as hyperten-

sion, that would lead to a significant reduction in the volume 

of the workload in these settings. Another explanation for 

this observation is that some interventions were primarily 

delivered by telephone- and online-based communications 

between health care providers and their patients as a func-

tion of PCMH service to expand access to care and provide 

a continuity of care in the follow-up of individuals.33

Although after adjusting for all possible covariates, 

experiencing PCMH care was associated with lower ED or 

inpatient hospital expenditures, these expenditures were not 

significantly lower. This could be explained by medical need. 

Adjustment for health status and other comorbidities in the 

propensity score may not fully account for acute medical 

needs that are not preventable even with high-quality pri-

mary care.34

In our sample, we found that only 19.2% had access 

to PCMH care. The major reason for the observed limited 

access to PCMH is the payment method. Consistently, the 

field of primary care is seen as underpaid, overworked, and 

faced with an increasingly complex patient population.35–37 

The current payment model does not allow practices to ben-

efit financially from any improvements in utilization, costs, 

and quality. Its potential depends in part on how effectively 

financial incentives can be realigned to encourage several 

payment changes to primary care providers that have been 

implemented to better align payment with the establishment 

of PCMHs. Multiple payment approaches took on a variety 

of forms and have evolved over time, such as fee-for-service 

(FFS), shared savings, blended payment models, comprehen-

sive payment model, and grant-based payments.38–40 However, 

these payment models may not fully support all PCMH 

functions.41 New payment models should be developed and 

implemented that increase affordability and, thus, facilitate T
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access to PCMH. Most importantly, the new payment reforms 

must reward and reimburse the PCMH care team and recog-

nize the care coordination, evaluation, and follow-up with 

patients through email or phone.42

Improved access to PCMH care will not be achievable 

with payment reform alone. Clinicians play a critical role in 

the success and development of PCMH. There is an extreme 

fragmentation in the delivery system. For example, the efforts 

between health care providers are poorly coordinated and the 

ability to share current and accurate information across these 

providers is lacking.43 The more complex the care, the more 

opportunities there are for communication gaps, inadequate 

sharing of medical information, and medical errors.44 There-

fore, it is important for the health care providers to exchange 

information, preferences, goals, and experiences in a patient’s 

care as a key factor of high quality and more efficient care.45

Our study has several strengths. First, the study data rep-

resent a nationally representative U sample. Second, although 

unmeasured confounding is possible in this observational 

study, we adjusted for a wide range of factors that may 

affect health care utilization. Third, MEPS was unique in its 

inclusion of the PCMH-related survey items, which permits 

the investigation on the presence of the PCMH through the 

respondents’ responses.

Despite the strength of this study, the study has sev-

eral limitations. First, MEPS data used in this study were 

self-reported, which may be subject to recall bias.46 Other 

methods, such as direct reports from patients, might have 

provided different estimates. Second, the analysis in this study 

was restricted to the components of the PCMH that could be 

measured in MEPS and did not include information about the 

structural features of the primary care practices (eg, adoption 

of electronic health records, use of evidence-based clinical 

protocols, and process of care transitioning), which could 

potentially influence the health care outcomes.28 Third, adults 

who were homeless, institutionalized, or living in nursing 

homes were excluded from MEPS; thus, our estimate may 

be ungeneralizable to these subpopulations as those groups 

Table 3 Expenditures and utilization by PCMH status after matching (n=7,058)

Variable PCMH No PCMH

Total (n, 
unweighted 
=3,529) per 
100,000

Mean 95% CI Total (n, 
unweighted 
=3,529) per 
100,000

Mean 95% CI

Total expenditures, $ 352,767 9,598 8,843 10,352 383,585 9,699 8,804 10,595
Office-based expenditures, $ 117,603 3,134 2,885 3,383 134,578 3,469 3,174 3,764
Outpatient expenditures, $ 50,485 1,484 1,197 1,772 54,583 1,521 1,121 1,921
ED expenditures, $ 20,970 571 437 704 22,319 586 488 683
Inpatient expenditures, $ 151,155 22,562 19,360 25,764 158,497 22,231 19,408 25,053
Prescription expenditures, $ 2,464 167 148 185 2,631 172 152 193
Other medical expenses, $ 10,090 272 208 335 11,187 291 251 332
Office-based visits, n 563 15.02 14.05 16.00 663 17.11 15.83 18.39
Outpatient visits, n 50 1.33 1.14 1.53 63 1.64 1.37 1.90
ED visits, n 18 0.48 0.44 0.53 19 0.50 0.46 0.55
Inpatient stays, nights, n 49 1.27 1.05 1.49 51 1.37 1.13 1.61
Prescriptions, n 55 3.75 3.59 3.91 61 4.02 3.86 4.19

Abbreviations: ED, emergency department; PCMH, patient-centered medical home.

Table 4 Results of regression analysis to estimate the PCMH 
impact on direct health care expenditure and usea

Category Estimate 
PCMH 
vs no 
PCMH

95% CI P-value

Total expenditures $ 0.89 0.81 0.99 0.03
Office-based expenditures $ 0.86 0.77 0.96 0.01
Outpatient expenditures $ 0.81 0.74 0.98 0.03
ED expenditures $ 0.92 0.76 1.11 0.39
Inpatient expenditures $ 0.83 0.65 1.06 0.10
Prescription expenditures 0.99 0.86 1.13 0.88
Other medical expenses $ 0.89 0.73 1.09 0.29
Office-based visits 0.86 0.80 0.93 0.0004
Outpatient visits 0.86 0.81 0.91 0.001
ED visits 0.98 0.97 1.00 0.31
inpatient stays 0.87 0.64 1.19 0.054
Prescriptions 0.98 0.94 1.02 0.45

Note: aAdjusted for age, sex, race, education years, census region, family income, 
employment status, health insurance, self-reported health, and calendar year.
Abbreviations: ED, emergency department; PCMH, patient-centered medical 
home.
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were reported to have higher rates of hypertension.47,48 Last, 

although this research is not able to control for the quality 

of PCMH care and services, one might consider the role of 

quality of care when interpreting the results.

Conclusion
The results of MEPS data analyses suggested that there 

was a significant association between having implemented 

PCMH and having lower total health care costs. This find-

ing is to be expected given research suggesting positive 

associations between having PCMH and controlling blood 

pressure in adults with hypertension.17–19 The improvement 

in blood pressure control may be a result of team-based, 

patient-centered, coordinated, and continuous care through 

the PCMH model that helped these patients receive more 

appropriate health services and, consequently, improved 

their health.49 The importance of these findings is height-

ened by the Affordable Care Act’s (ACA) signif icant 

coverage expansion initiatives,50 which are expected to 

significantly increase the number of Americans, especially 

those suffering from chronic diseases, who will need access 

to PCMH care. Thus, it is important to figure out whether 

the advanced PCMH care model works under the current 

payment reform and how the payment systems could better 

support all functions of the PCMH model by rewarding 

the providers for delivering high value, patient-centered 

primary care.
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