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Executive Summary 
 

The Georgia Charitable Care Network (GCCN) is a non-profit organization 
whose primary mission is to foster collaborative partnerships to deliver 
compassionate health care to low income Georgians. The network contains over 90 
charitable and free clinics and hundreds of physicians and dentists that serve the 
uninsured in Georgia. GCCN helps to strengthen the state’s healthcare safety net 
by empowering organizations that serve vulnerable populations. 

The purpose of this study was to conduct several analyses to determine the 
cost-savings associated with the treatment of patients in GCCN clinics. We were 
specifically interested in the cost-savings associated with the treatment and 
management of hypertension patients. As preliminary steps, however, we 
estimated the cost to treat hypertensive patients in a GCCN clinic versus other 
healthcare payer/provider settings and the cost-savings associated with avoided 
emergency department visits.  

We estimated that treating hypertensive patients in GCCN clinics is less 
expensive than treating them in other healthcare provider/payer settings, including 
federally qualified health centers (FQHCs), Medicaid, private insurance, and 
uninsured/out-of-pocket payers. FQHCs were almost 2 times more expensive than 
GCCN as the payer; Medicaid was 2.5 times more expensive; and uninsured/out-
of-pocket patients as the payers were more than 4 times more expensive compared 
to GCCN clinics. We also estimated that treating chronic disease patients in GCCN 
clinics is a cost-saving alternative when considering the number of emergency 
department visits avoided; for every 100 patients that visit a GCCN clinic annually, 
ED visits avoided saves more than $50,000. Subtracting the cost to care for those 
100 patients in GCCN clinics produces a net benefit, or savings of $26,000. That 
is, for every $1 spent on a cohort of 100 chronic disease patients in a GCCN clinic, 
there is a benefit of $2. 

Finally, we calculated the cost-savings resulting from treating and managing 
hypertensive patients in a GCCN clinic. For every 100 patients treated annually, 
we estimated that $13,500 and $5,700 are saved in reduced coronary heart disease 
(CHD) events and stroke, respectively, and $46,600 are saved in reduced ED visits. 
When adjusted for the annual expenditures to treat 100 patients annually in GCCN 
clinics ($41,250), we estimated that for every $1 spent by GCCN clinics, there is a 
savings of $1.60, on average. This represents a savings of ~$24,500 for every 100 
patients treated/managed for hypertension in GCCN clinics. 
 Based on the results of these analyses, there is strong economic evidence to 
support investment in GCCN clinics across the state for the treatment and 
management of hypertensive patients. It is likely that the treatment of other chronic 
conditions in GCCN patients would also provide positive economic returns.  
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Purpose of the Study 
 
Monitoring and controlling chronic illnesses decreases the likelihood of expensive 
emergency department visits and inpatient hospital admissions, and access to 
primary care is a necessary component of proper disease management. The 
purpose of this study is to show how clinics in the Georgia Charitable Care 
Network (GCCN) are an effective, cost-saving way to provide primary care to the 
uninsured populations in the state. GCCN has already demonstrated savings to the 
state in terms of direct medical costs, but we have expanded this perspective to also 
show savings accrued through the clinics’ contribution to improved health 
outcomes. Our specific objectives included estimating the following summary 
measures: 
 

Objective I: Cost to Treat Hypertension in GCCN Clinics Compared to 
Other Healthcare Provider/Payer Settings 

 
Objective II: Cost-savings from Avoided Emergency Department (ED) 

Visits for All Chronic Disease Patients 
 
Objective III: Cost-savings from Hypertension Treatment/Management in 

GCCN Clinics 
 

To determine the cost-savings of treatment and management for hypertension in 
GCCN clinics (Objective III), we compared the cost of managing a patient with 
hypertension in a GCCN clinic for one year to the savings resulting from reduction 
in blood pressure. When blood pressure is reduced, savings occur from reduced 
rates of coronary heart disease (CHD) events and stroke. We also included in this 
analysis the savings resulting from the reduced utilization of emergency 
departments (ED). To these savings we subtract the expenditures required to treat 
hypertensive patients. Estimates needed to conduct these analyses included: the 
cost of treating hypertension in a GCCN clinic compared to other healthcare 
provider/payer settings (Objective I) and the cost-savings associated with avoided 
ED visits for any chronic-disease patient visiting GCCN clinics (Objective II). 
 
The summary measures we calculated to estimate cost-savings are common in the 
field of economic evaluation, including a net-benefits measure, a benefit-cost ratio, 
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and a return on investment (ROI) calculation. Net benefits (NB) are derived by 
subtracting a program’s expenditures from an estimate of a program’s savings or 
benefits, in monetary terms. NBs greater than 0 suggest that there is an economic 
rationale for funding a program. A benefit-cost ratio (BC ratio) is derived by 
dividing a program’s benefits or savings by a program’s expenditures. BC ratios 
greater than 1 suggest that there is an economic rationale for funding a program. 
Finally, the ROI is calculated by dividing a program’s estimate of net benefits 
(NB) by a program’s expenditures. Like the NB measure, an ROI greater than 0 
reflects an economic incentive for funding a program. 
 

Description of GCCN Data 
 
To conduct this study, we contacted 95 participating GCCN clinics and requested 
access to the following data for the 2013 calendar year: 
 

1. General operating information: 
a. Total annual operating expenditures; 
a. Number of unique patients served annually; 
b. Number of patient visits annually; and 
c. Level of prescription assistance provided at each clinic (free 

pharmacy, subsidized pharmacy, no medication assistance, etc.) 
 

b. Data specifically related to the management of hypertension: 
a. Number of hypertension screenings performed; and  
b. Clinic data for newly diagnosed hypertension patients in 2013 and 1 

year of patient data post-diagnosis, including age, gender, race, blood 
pressure at initial screening, and blood pressure at 1-year follow-up 

 
From the 95 clinics, excluding 8 clinics from consideration because they were not 
in operation for all of 2013, we received data on a) number of patients served 
and/or b) number of patient visits from n=53 clinics, or 61% of the network. We 
obtained annual operating costs or costs per visit for n=18 clinics (or 21%); and we 
received data specific to hypertension management from n=12 clinics (or 14%). 
Table 1 lists all of the GCCN clinics in 2013, highlighting those clinics providing 
data used in these analyses. 
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Table	  1:	  Clinics	  participating	  in	  the	  Georgia	  Charitable	  Care	  Network	  (GCCN)	  in	  2013	  
County	   Clinic	  Name	   County	   Clinic	  Name	  
Baldwin	   Compassionate	  Care	  Clinic	  u	   Gwinnett	   Hebron	  Community	  Health	  Center	  

Bibb	   Macon	  Volunteer	  Clinic ★u�	   Gwinnett	   Boat	  People	  SOS	  Community	  Clinic	  u	  

Bulloch	   The	  Hearts	  and	  Hands	  Clinic	  ★u	   Gwinnett	   Redeemer’s	  Medical	  Clinic	  

Carroll	   Rapha	  Clinic	  of	  West	  Georgia	  ★un�✚	   Gwinnett	   GAPI	  Volunteer	  Clinic	  

Chatham	   LaClinica	  Buen	  Samaritano	   Gwinnett	   Gwinnett	  Community	  Clinic	  ★u	  

Chatham	   St.	  Mary’s	  Health	  Center	   Gwinnett	   Grace	  Fellowship	  Medical	  Clinic	  

Chatham	   Good	  Samaritan	  Clinic	   Habersham	   Grace	  Gate	  Clinic	  u	  

Chatham	   Clinica	  Centro	  Hispanic	   Hall	   Good	  News	  Clinics	  ★u	  

Chatham	   Community	  Health	  Mission	  u	   Henry	   Hands	  of	  Hope	  Clinic	  u	  

Chattooga	   Good	  Samaritan	  Free	  Christian	  Clinic	   Houston	   Houston	  County	  Volunteer	  Medical	  Clinic	  

Cherokee	   Bethesda	  Community	  Clinic	  ★un�	   Jones	   Hearts	  of	  Love	  Covenant	  Community	  Med	  

Clarke	   Athens	  Nurses	  Clinic	  ★u�✚	   Lamar	   Rock	  Springs	  Clinic	  ★u	  

Clarke	   Mercy	  Health	  Center	  ★u	   Laurens	   The	  J.O.Y	  Clinic	  

Clayton	   Essential	  Medical	  Clinic	   Lowndes	   Partnership	  Health	  Center	  ★u	  

Clayton	   Riley	  Medical	  Clinic	   Lumpkin	   Community	  Helping	  Place	  Free	  Med	  Clinic	  u	  

Clayton	   Good	  Shepherd	  Clinic	  ★un�✚	   Macon	   Bread	  of	  Life	  Health	  Clinic	  u	  

Cobb	   Community	  Health	  Clinic	  u	   Marion	   Healing	  Hands	  Health	  Clinic	  

Cobb	   Good	  Samaritan	  Health	  Center	  u	   McDuffie	   The	  Good	  Samaritan	  House	  

Cobb	   Life	  University	  Commty	  Outreach	  Clinic	  u	   McDuffie	   Medical	  Mission	  Clinic	  

Columbia	   FaithCare	  Clinic	  u	   Muscogee	   MercyMed	  of	  Columbus	  u	  

Columbia	   SAI	  Clinic	  u	   Muscogee	   Mission	  Columbus	  Medical	  Clinic	  

Coweta	   Coweta	  Samaritan	  Clinic	  u	   Muscogee	   Tree	  of	  Life	  Healthcare	  

Dawson	   Good	  Shepherd	  Clinic	  u	   Newton	   Willing	  Helpers	  Medical	  Clinic	  u	  

Dekalb	   Center	  for	  Pan	  Asian	  Community	  Services	   Peach	   Feed	  Center	  Outreach	  Ministry	  

Dekalb	   Georgia	  Lions	  Lighthouse	  Foundation	  u	   Pickens	   Good	  Samaritan	  Health	  &	  Wellness	  Center	  u	  

Dekalb	   Physicians	  Care	  Clinic	  ★u	   Richmond	   Richmond	  County	  Med	  Society	  Proj	  Access	  u	  

Dekalb	   Hands	  of	  Grace	  Health	  Clinic	   Richmond	   St	  Vincent	  de	  Paul	  Health	  Center	  

Dekalb	   South	  Dekalb	  Center	  for	  Healthy	  Living	   Richmond	   ALAS/Clinic	  Latina	  

Dougherty	   Samaritan	  Clinic	  u	   Richmond	   Miracle	  Making	  Ministries	  

Douglas	   The	  Care	  Place	  ★u	   Richmond	   The	  Good	  Samaritan	  House	  

Fannin	   Morganton	  Baptist	  Medical/Dental	  Clinic	  u	   Richmond	   Christ	  Community	  Health	  Services	  

Fayette	   Fayette	  Care	  Clinic	  ★u	   Richmond	   Equality	  Clinic	  

Fayette	   The	  Healing	  Bridge	  Clinic	  ★u	   Richmond	   Great	  Commission	  Mobile	  Clinic	  

Floyd	   Free	  Clinic	  of	  Rome	  ★u	   Rockdale	   Mercy	  Heart	  

Forsyth	   New	  Life	  Medical	  Clinic	   Screven	   St.	  Camillus	  Health	  Clinic	  u	  

Fulton	   Center	  for	  Black	  Women’s	  Wellness	  u	   Spalding	   Hope	  Health	  Clinic	  u	  

Fulton	   The	  Good	  Samaritan	  Health	  Center	  ★u	   Stephens	   Open	  Arms	  Clinic	  u	  

Fulton	   Al	  Farrog	  Masjid	  Free	  Clinic	  u	   Toombs	   Mercy	  Medical	  Clinic	  &	  Found.	  ★unn�✚	  
Fulton	   Community	  Advanced	  Practice	  Nurses	  u	   Troup	   Troup	  Cares	  Medical	  Clinic	  u	  

Fulton	   Grant	  Park	  Family	  Health	  Center	  u	   Union	   Healing	  Hands	  Community	  Clinic	  

Fulton	   The	  HEALing	  Center	  Community	  Center	   Walton	   Cornerstone	  Community	  Health	  Center	  

Fulton	   Ben	  Massell	  Dental	  Clinic	  u	   Walton	   FISH	  Medical	  Clinic	  u	  

Fulton	   NAESM	  –	  Natl	  AIDS	  Educ	  &	  Services	  for	  Men	   Ware	   Kingdom	  Care	  Clinic	  

Gilmer	   Mountaintown	  Medical	  Clinic	   White	   Community	  Helping	  Hands	  Health	  Clinic	  u	  

Glynn	   Coastal	  Medical	  Access	  Project	   Whitfield	   Grace	  Outreach	  Medical	  Ministry	  u	  

Gordon	   Healing	  Hands	  Clinic	   Whitfield	   DEO	  Clinic	  u	  

Gwinnett	   Shifa	  Clinic	   Whitfield	   Hope	  Mobile	  Clinic	  

Gwinnett	   Good	  Samaritan	  Health	  Center	  u	   	  
Red	  Shaded	  =	  Not	  Operational	  in	  All	  of	  2013;	  Green	  Shaded	  =	  Provided	  Patient-‐level	  Data	  on	  Hypertension	  
Provided	  Data	  on	  Costs	  ★;	  on	  #	  of	  Patients	  and/or	  #	  of	  Patient	  Visits	  u;	  on	  Age	  n;	  on	  Sex	  �;	  and	  on	  Race/Ethnicity	  ✚.	  
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Table 2 provides a description of the data received by the clinics, excluding the 
information on hypertension that is covered in the next sections. A few clinics 
provided data on the demographics of their patient population; however, these data 
were not generalizable to the entire GCCN population, and therefore we could not 
rely on them to adjust our estimates of risks and costs.  
 
 

Table 2: Descriptive Statistics of Data Received from Clinics 
# 

of Clinics 
 

# of 
Patients in 

2013 
(range) 

# of Patient 
Visits in 2013 

(range) 

2013 
Operating 

Costs 
(range) 

2013 
Costs/Visit 

(range) 

Age of 
Patients in 

years 
(range) 

% 
Female 

% Race of 
Patients 

48 Mean: 2114 
Median: 782 
(128-12502) 

      

50  Mean: 6847 
Median: 4123 
(306-32122) 

     

18   Mean: 
438,971 
Median: 
283,429 

(41523-2.9 
million) 

Mean: 88 
Median: 70 

(9.37-
313.90) 

   

4     Mean: 52.5 
Median: 53 

(21-83) 

 6.5 

6      68.9  
4       39.9 Black 

50.7 White 
6.5 Hispanic 
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Objective I: Cost to Treat Hypertension in GCCN Clinics 
Compared to Other Healthcare Provider/Payer Settings 
 
We compared the annual costs of treating hypertension (HTN) in a GCCN clinic to the annual 
costs in four alternative provider/payer treatment settings: (1) Federally Qualified Health Centers 
(FQHC), (2) Medicaid provider/payer, (3) private insurance in an outpatient setting, and (4) an 
uninsured/out-of-pocket payer in an outpatient setting.  
 
N=12 clinics provided us with detailed patient-level data 
on hypertension management, shown in Figure 1. They 
represent twelve of the eighteen public health districts 
across the state of Georgia. The clinics include: Bethesda 
Community Clinic in Cherokee County, the Free Clinic 
of Rome in Floyd County; Good News Clinics in Hall 
County; Good Shepherd Clinic in Clayton County; 
Macon Volunteer Clinic in Bibb County; Partnership 
Health Center in Lowndes County; Physicians’ Care 
Clinic in DeKalb County; Rock Springs Clinic in Lamar 
County; The Care Place in Douglas County; Mercy 
Medical Clinic in Toombs County; Gwinnett Community 
Clinic in Gwinnett County; and the Athens Nurses Clinic 
in Clarke County.  
 
Methods and Assumptions: 
 
GCCN Expenditures: From data collected at the 12 
clinics, we estimated that each hypertension patient visited the clinic on average 5.5 times in the 
year. In a sensitivity analysis, we varied this from 5 visits (Athens Nurses Clinic, personal 
communication, August 26, 2015) to 6 visits (Song et al., 2013). For the average cost of a GCCN 
clinic visit, we used data shown in Table 2 for n=18 clinics providing cost data. We chose to not 
use the mean cost per visit in an effort to decrease the influence of outliers. The adjusted mean 
after elimination of outliers was $75/visit. Multiplying $75/visit by 5.5 visits/year results in an 
annual cost of $413 for treating HTN in a GCCN clinic. Because GCCN patients participate in 
Prescription Assistance Programs (PAPs), medication costs to the clinics and/or patients are $0. 
 
FQHC Expenditures: According to the National Association for Community Health Centers, the 
average cost for a medical patient visit in a Georgia FQHC is $140 ($137 in 2012 US$). It is 
unclear whether or not this estimate includes medication costs. Assuming the same number of 
visits per year as our GCCN sample (5.5 visit per year), the annual cost to treat a hypertensive 
patient in an FQHC is $770.  
 
Medicaid Expenditures: Trogden et al. (2007) use MEPS data to model the annual attributable 
costs of chronic diseases in different payer settings. After adjusting to 2013$, the annual 
attributable Medicaid costs of hypertension are $2071 ($1608 in 2005 US$); however, these 
costs include hospitalization and medical device expenditures in addition to office visit and 

Figure	  1.	  Location	  of	  clinics	  	  	  	  
providing	  data	  on	  HTN	  patients 
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medication costs, and they are therefore inappropriate comparators for GCCN hypertension 
treatment expenditures. A study by Garis and Farmer (2002) breaks down the cost categories for 
hypertension Medicaid expenditures, and we incorporate their finding that 52.9% of the total 
attributable annual cost is due to office visits and medications. Applying this percentage to the 
total expenditures found by Trogden et al. (2007), we estimate the annual cost to treat 
hypertension in a Medicaid setting to be $1096. 
 
Private Insurer Expenditures: We again used Trogden et al. (2007) and Garis and Farmer (2002) 
to estimate hypertension treatment costs to a private insurer. The model by Trogden et al. (2007) 
reveals an annual cost of $1088 (2005: $845) for hypertension management. Applying the same 
percentage (52.9%) to the total expenditures found by Trogden et al. (2007), we estimate the 
annual cost to treat hypertension in a private insurance setting to be $576. 
 
Uninsured Expenditures: We estimated the average cost of an office-based visit to be $231 
(AHRQ 2008: $199 in 2008 US$). Assuming the same number of visits per year as our GCCN 
sample (5.5), the annual cost of office visits to an uninsured hypertensive patient is $1270.50. In 
a sensitivity analysis, we use the cost of an urgent care visit ($100, Georgia Health News, 2013) 
instead of the average cost of an office visit to obtain a more conservative estimate for uninsured 
hypertension management costs. We use the Express Scripts 2013 Drug Trend Report’s monthly 
cost for hypertension medication, $40.04, as a conservative estimate of medication costs for an 
uninsured individual. Adding the annual office visit costs ($1270.50) to the annual medication 
costs ($480.50) produces an annual hypertension treatment cost of $1751. 
 
Results: 
 
Even in a worst-case scenario, hypertension management in a GCCN clinic is less costly than in 
other settings (Table 3). Our baseline estimate for annual hypertension treatment in a GCCN 
clinic is $412.50 ($340-$528), and the 
closest alternative in terms of cost is 
treatment under a private insurer ($576), 
which is not a realistic option for much 
of the GCCN population. The annual 
cost to FQHC’s for a similar cohort of 
hypertensive patients is approximately 
$770, and annual Medicaid expenditures 
are $1096. The most expensive treatment 
setting is one in which the hypertensive 
patient is uninsured ($1751), and this 
setting is often the only alternative 
available to the GCCN patient 
population if treatment within a GCCN 
clinic is not possible.	  	  
 
 
 
 

$0.00	  

$500.00	  

$1,000.00	  

$1,500.00	  

$2,000.00	  

Cost	  

GCCN	  

FQHC	  

Medicaid	  

Private	  

Uninsured	  

Figure	  2:	  Annual	  cost	  of	  treating	  a	  hypertensive	  patient	  at	  a	  
GCCN	  clinic	  versus	  other	  healthcare	  settings	  
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Table 3: Comparison of Annual Costs to Treat HTN  
 
 
 

Baseline Best case Worst case 
 

GCCN Clinic    

Number of visits 5.5 5 6 

Cost per visit  $75 $68 $88 

Medication cost $0   

Annual clinic costs per patient $412.50 $340 $528 
    
FQHC    

Number of visits 5.5 6 5 
Cost per visit $140   

Annual cost per FQHC patient $770 $840 $700 
    

Annual costs per Medicaid patient $1096   
    

Annual costs per private insurance patient $576   
    

Uninsured    
Number of visits 5.5 6 5 
Cost per visit $231  $100 
Medication cost $480.50   

Annual costs per uninsured patient $1751 $1866.50 $980.50 
	  
 
Limitations of the Analysis:	  
 
The healthcare system perspective of this analysis is limited in that it only includes costs to the 
healthcare provider, which may or may not include the costs of medications. Although these are 
not costs that are realized by the GCCN clinics, medication does represent a cost to some part of 
the healthcare system (even if they are overstock and provided for “free” or reduced prices). 
From a societal perspective, the cost of medications would have to be included, even if they are 
“free” to hypertension patients within the network. Costs to patients would also be added, 
including productivity losses and any healthcare costs paid out of pocket. 
  
Further, hypertension management costs can vary greatly depending on the severity of the 
disease in the individual patient. We tried to model a consistent cohort of patients for the GCCN 
and uninsured treatment settings (5.5 visits/year), but the hypertensive populations for the 
FQHC, Medicaid, and privately insured treatment settings may differ in severity. 
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For the annual costs to treat hypertension in an FQHC, we incorporated the average cost of an 
FQHC medical visit. It is unknown how a hypertension medical visit compares in cost to other 
types of medical visits at an FQHC. We are also assuming that this cost estimate includes 
medication. If medication costs are not included, then our FQHC estimate is biased against our 
result and is therefore a conservative estimate.  
 
To determine Medicaid and private insurer expenditures, we followed Garis and Farmer (2002) 
in assuming that 52.9% of annual hypertension expenditures can be attributed to office visits and 
medication costs. It is possible that this percentage varies considerably among patients. 
 
Conclusions: 
 
Despite the limitations of this analysis, in a comparison with other treatment settings, our 
calculations suggest that GCCN clinics provide a cost-efficient alternative for chronic disease 
management. 
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Objective II: Cost-savings from Avoided Emergency 
Department (ED) Visits  
 
We used data from N=45 clinics providing number of unique patients served to calculate savings 
from reduced emergency department (ED) visits. For this analysis, we excluded data from three 
clinics specializing in dental, chiropractic, and vision/hearing (Ben Massell Dental Clinic in 
Fulton County, Life University Community Outreach Clinic in Cobb County, and Georgia Lions 
Lighthouse Foundation in DeKalb County), as patients in these clinics should not be expected to 
have the same ED avoidance rate as patients to general medical clinics. 
 
Methods and Assumptions: 
 
The perspective of this analysis is that of the healthcare system; that is, expenditures and avoided 
costs are those accrued by the healthcare system only (regardless who actually pays the costs). 
The study time period includes clinic visits and costs for 1 year. All costs are presented in 2013 
US$, using the medical component of the consumer price index (CPI) to inflate all older 
healthcare costs. Discounting is not necessary because of the 1-year study time frame.  
 
The total number of unique patients served by the 45 clinics in 2013 is 91,262, representing 
approximately 3.5 visits per patient. In this analysis, we present the results for a cohort of n=100 
patients visiting a clinic in the network. 
 
Incidence of Reduced Emergency Department (ED) Visits: Following Oriol et al. (2009), Bicki et 
al. (2013), and Song et al. (2013), we estimated the proportion of clinic patients who would have 
chosen to visit an ED if the free clinic was not available to provide care and then calculated the 
savings accrued from these avoided ED visits. Our baseline estimate for percentage of clinic 
visits that would have resulted in an ED visit had the clinic been unavailable is 49%, which is the 
value derived by Bicki et al. (2013) through patient self-report. As in Song et al. (2013) and 
Nadkarni and Philbrick (2003), we apply this proportion to the patients’ first visit to the clinic in 
2013 and not to every visit in order to provide the most conservative estimate. Thus, 100 patients 
treated in a GCCN clinic resulted in 49 avoided ED visits in 2013. In a sensitivity analysis, we 
assume an upper bound of 78% ED visits averted (Athens Nurses Clinic, personal 
communication, August 26, 2015) and a lower bound of 34.5% ED averted (Nadkarni & 
Philbrick, 2003). 
 
Unit Cost of ED Visits: We estimated the average expense of an ED visit to be $1068 (AHRQ 
2008: $922 in 2008 US$). For a more conservative estimate, we used $413, the reported cost of 
an ED visit for a sore throat and flu symptoms at Athens Regional Medical Center, where a 40% 
discount was applied for being uninsured (Georgia Health News, 2013).  
 
Unit Cost of GCCN Visit: For the average cost of a GCCN clinic visit, we did not use the mean 
cost per visit, $88.21, calculated from the sample (Table 2), because the data contained outliers. 
Instead, we eliminated all cost per visit values that were +/- 3 standard deviation points away 
from the mean, thus eliminating n=1 cost/clinic value ($314/visit). The adjusted mean after this 
elimination was $75/visit. In a sensitivity analysis, we use $88 (the unadjusted mean cost per 
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visit from our data) and $68 (when we eliminated cost per visit values greater than 1 standard 
deviation from the mean). 
 
Results: 
 
We estimate that for every 100 patients that visited GCCN clinics in 2013, a total of 49 
emergency department (ED) visits were avoided, saving more than $50,000 (Table 4). 
Subtracting the GCCN cost to care for those 100 patients produces a net benefit of $26,000. That 
is, for every $1 spent on a cohort of 100 GCCN patients, there is a benefit of $2; thus making the 
return on investment nearly 100%. In the best case scenario, where the percent of ED visits 
avoided is greater and the annual costs per GCCN patient are lower, returns on investment are 
even more impressive – for every $1 spent there is $3.50 in savings (Table 4).  
 
In the worst-case scenario, when the percent of ED visits avoided is lower and the costs per ED 
visit are also considerably lower, benefits do not outweigh costs. However, when the percent of 
ED visits avoided is varied (from 34.5% to 78%) without varying any other parameter, net 
benefits remain positive and range from approximately $10,000-$57,000.  
 
 
Table 4: Savings from Emergency Department Visits Avoided per 100 Patients 
 
 
 

Baseline Best case Worst case 
 

Emergency Department Savings    

Number of ED visits avoided per 
100 patients 

49 78 34.5 

Cost per Avoidable ED Visit  $1,068  $413 

TOTAL ED SAVINGS $52,332 $83,304 $14,249 

    
GCCN Expenditures    

Number of visits per year (for the 
sample) 

3.5   

Cost per GCCN clinic visit $75 $68 $88 
TOTAL GCCN EXPENDITURES  

per 100 patients per year 
$26,250 $23,800 $30,800 

    
NET BENEFITS  
(Savings - Expenditures) 

$26,082 $59,504 -$16,551 

BENEFIT-COST RATIO  
(Savings/Expenditures) 

2.0 3.5 0.46 

RETURNS ON INVESTMENT 
([Savings – Expenditures] / Expenditures ) 

0.99 2.5 -0.54 
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Limitations of the Analysis:	  
 
There are several limitations of this analysis. Our estimates for the proportion of clinic visits 
resulting in avoided ED visits is based on the results from surveys conducted at clinics with 
limited samples of patients. These estimates could be biased by self-reporting bias, type of 
diagnosis, access to healthcare providers, Medicaid eligibility, etc. Further, ED costs are quite 
variable depending on the source, the geographic location, and the diagnosis. There have been 
some estimates in the literature that have shown the average charge for an ED visit to be more 
than $2000 per visit (in 2008$; Caldwell et al., 2013). To be conservative in our estimates, 
however, we do not estimate a best-case, only a worst-case, scenario on costs of an ED visit 
because the savings are already quite high. 
 
Conclusions: 
 
The services provided by GCCN clinics offer Georgia’s uninsured population a cost-saving 
alternative to the emergency department (ED) in the base-case and best-case scenarios. Because 
the ROI results are greater than 0 for the base-case and best-case scenarios, we can conclude that 
the program is producing savings that exceed its costs for the general chronic-disease population. 
Although the worst-case scenario does not reflect an economic return on investment, the 
economic returns remain positive when percentage of ED visits avoided is varied and all other 
parameters are held constant in the model. 
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Objective III: Cost-savings from Hypertension 
Treatment/Management in GCCN clinics 
 
Table 5 below provides descriptive statistics for the hypertensive patients visiting the N=12 
clinics shown in Figure 1 (see Objective I).  
 

Table 5: Descriptive Statistics for the Hypertension Patients from N=12 Clinics. 
  Initial Blood Pressure Follow-up Blood Pressure  

at 12 Mos. 
Number of 

Hypertension 
Patients 

Number of 
Hypertension 

Visits/Year (from 
n=4 clinics only) 

Systolic Diastolic Systolic Diastolic 

Mean: 138.42 
Range: 49-283 

Total: 1661 patients 

Mean: 5.5 
Median: 5 

Range: 2-25 
 

 
147.90 

 

 
90.80 

 

 
137.71 

 

 
84.49 

 

 
Methods and Assumptions: 
 
Following Song et al. (2013), we looked at a) how blood pressure reduction resulting from 
hypertension management can lead to cases of coronary heart disease (CHD) events and stroke 
averted and their associated costs; and b) how clinic visits reduce emergency department (ED) 
utilization and costs. The perspective of this analysis is that of the healthcare system; that is, 
expenditures and avoided costs are those accrued by the healthcare system only (regardless who 
actually pays the costs). The study time period includes incidence and costs for 1 year. All costs 
are presented in 2013 US$, using the medical component of the consumer price index (CPI) to 
inflate all older healthcare costs. Discounting is not necessary because of the 1-year study time 
frame.  
 
We use data from 1661 hypertension patients visiting n=12 GCCN clinics, assuming an age 
range of 50-59 years old. This age range is consistent with the population range used by Law et 
al. (2009) to estimate CHD and stroke risk reductions and also contains both the mean age (52.5) 
and median age (53) for patients in our sample (Table 2).  
 
Incidence of CHD and Stroke in Georgia: The incidence rate of CHD events in Georgia in 2013 
was not readily available. Further, definitions of a CHD event vary in the literature. For example, 
Song et al. (2013) used baseline incidence for CHD as defined by the Massachusetts 
Framingham study: angina pectoris, myocardial infarction (MI), coronary insufficiency and 
death caused by CHD. The National Heart, Lung, and Blood Institute (NHLBI) includes acute 
MI and angina pectoris when defining CHD. Law et al. (2009) define a CHD event as fatal or 
nonfatal MI or sudden cardiac death. We define a CHD event given the following diagnosis 
categories available in Georgia’s Online Analytical Statistical Information System (OASIS) 
database: high blood pressure, hypertensive heart disease, obstructive heart disease including 
heart attack, and aortic aneurism. As a proxy for incidence we summed the 2013 annual hospital 
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discharge rate and death rates for these diagnoses, equal to 7.9/1000 for ages 50-59, all genders, 
all races. The other source used in a sensitivity analysis is from Song et al. (2013): 11.4/1000.  
 
We define the baseline incidence of stroke as ischemic or hemorrhagic, following Song et al. 
(2013), because the Georgia OASIS database does not differentiate by type of stroke. For a 
baseline annual incidence of stroke, we used 3.2/1000, which is equal to the 2013 rate of hospital 
discharges and deaths for stroke, for ages 50-59, all genders, all races. This estimate is similar to 
other estimates used in the literature, including Song et al. (2013), which was 3.3/1000. 
 
Unit Costs of CHD and Stroke: For unit costs we used the Coronary Heart Disease Policy Model, 
which is a validated model that has been used to assess effects and costs of different CHD 
prevention and treatment strategies for over two decades (Moran et al., 2015; Weinstein et al., 
1987). From the Policy Model we used costs of acute MI fatal and non-fatal hospitalizations, 
plus 1-year costs for follow-up ($33000 +$11000 for non-fatal and $46,000 for fatal, in 2010 
US$). These costs were adjusted to 2013 US$ and weighted to reflect the data on incidence of 
fatal and non-fatal CHD events from Georgia’s OASIS data (14% and 86%, respectively), thus 
equaling $53,377.  
 
From the Policy Model we also used costs of fatal and non-fatal hospitalizations, plus 1-year 
follow-up for stroke ($21,000 + $16,000 for non-fatal stroke and $26,000 for fatal stroke, in 
2010 US$). As with the CHD, these costs were weighted to reflect the data on incidence of fatal 
and non-fatal stroke from Georgia’s OASIS data (8% and 92%, respectively), thus equaling 
$39,437 in 2013 US$.  
 
Preventable Fraction Calculations: To calculate preventable CHD and stroke events, we used 
the following formulas and data provided in the Song et al. (2013) and Law et al. (2009) articles. 
The regression coefficients (.5 and .52 for CHD; .38 and .34 for stroke) from Law et al. (2009) 
were estimated from a systematic review of multiple trials where blood pressure was assessed at 
baseline and at least at 6 months post-follow-up and were also used by Song et al. (2013). Data 
on blood pressure change are from our sample of n=1661 patients at the n=12 clinics. Following 
Song et al. (2013), these reductions should have been adjusted for age, race, sex, and 
comorbidity status; however, these patient-level attributes were not available to us for the entire 
sample, and therefore our estimates are unadjusted. Using the formulas below, we were able to 
calculate the preventable CHD and stroke events. 
 
 

CHD Events 
𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒  𝑅𝑖𝑠𝑘  𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛!"!#$%&' =   1 −  . 5!"#$%&'(𝚫  /!" 
𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒  𝑅𝑖𝑠𝑘  𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛!"#$%&'"( =   1 −  . 52!"#$%&'"(𝚫/!" 

          
Stroke Events 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒  𝑅𝑖𝑠𝑘  𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛!"!#$%&' =   1 −  . 38!"#$%&'(𝚫/!" 
𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒  𝑅𝑖𝑠𝑘  𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛!"#$%&'"( =   1 −  . 34!"#$%&'"(𝚫/!" 

 
 
Incidence and Costs of Reduced Emergency Department (ED) Visits: Following Bicki et al. 
(2013), we assume that 49% of the initial hypertension visits resulted in an avoided ED visit. 
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This estimate is similar to the Song et al. (2013) estimate of 48% (after recalculating to correct 
for the appropriate denominator: 2851 patients reporting out of 5900 patients in the sample). In a 
sensitivity analysis, we assume that the best-case scenario would be 78% of first-time clinic 
visits resulting in an avoided ED visit, from a small study conducted in the Athens Nurses Clinic. 
In the worst-case scenario, we assume 34.5% from Nadkarni and Philbrick (2003). For the unit 
cost of an ED visit, we use $951, from AHRQ, 2008 MEPS data, expenditures for an ED visit 
with no surgery=$821 (in 2008$) inflated to 2013$. For the worst-case scenario, we use $413, 
the reported cost of an ED visit for a sore throat and flu symptoms at Athens Regional Medical 
Center, where a 40% discount was applied for being uninsured (Georgia Health News, 2013). 
 
GCCN Expenditures: From the data collected in this study (Table 3), we estimated that each 
hypertension patient visited the clinic on average 5.5 times in the year. In a sensitivity analysis, 
we varied this from 5 visits (Athens Nurses Clinic, personal communication, August 26, 2015) to 
6 visits (Song et al., 2013). For the average cost of a GCCN clinic visit, we chose to not use the 
mean cost per visit, $88.21, in Table 2, because the data contained outliers. Instead, we 
eliminated all cost/visit values that were +/- 3 standard deviation points from the mean, thus 
eliminating n=1 cost/clinic value ($314/visit). The adjusted mean after this elimination was 
$75/visit. In a sensitivity analysis, we use $88 (the unadjusted mean cost per visit from our data) 
and $68 (when we eliminated cost per visit values greater than 1 standard deviation from the 
mean). 
 
Results: 
 
The average reductions in systolic and diastolic blood pressure were associated with, on average, 
a 32 percent reduction in CHD and a 44 percent reduction in stroke events. (Tables 6 and 7).  

 
Table 6: Calculation of Preventable Fraction for CHD 

 Regression coefficient 
(from Law et al., 2009) 

Blood Pressure Reduction 
(from n=1661 patients) 

Prevented 
Fraction 

Systolic .5 10.27 29.9% 
Diastolic .52 6.32 33.9% 
   Mean: 32% 

 

Table 7: Calculation of Preventable Fraction for Stroke 
 Regression coefficient 

(from Law et al., 2009) 
Blood Pressure Reduction 

(from n=1661 patients) 
Prevented 
Fraction 

Systolic .38 10.27 39.2% 
Diastolic .34 6.32 49.4% 
   Mean: 44.3% 

 

Using average attributable costs per case,  the reductions in incidence were estimated to have 
saved $318,832 from blood pressure reductions over the one-year study period for the n=1661 
hypertension patients in our sample (Table 8). With each avoidable ED visit costing on average 
$951, we estimated total savings of $774,114 from the 814 estimated ED visits avoided.  
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Total GCCN savings were about $1,092,946 in 2013 for the n=1661 hypertension patients. Total 
GCCN costs for treating these same patients in the same period were $685,163. The Net Benefits 
(savings minus expenditures) were $407,783 (Table 8). The ratio of total savings to total 
expenditures, or the Benefit-Cost ratio (savings divided by expenditures), was 1.6 (Table 8). The 
Returns on Investment (ROI) calculation is slightly different in that it compares Net Benefits 
(savings-expenditures) divided by expenditures. In this study, the ROI is 0.6, or a 60% return on 
investment (Table 8).   

In the sensitivity analysis, we estimated savings, expenditures and returns on investment for a 
best-case and worst-case scenario. For the best-case scenario, we used all parameter estimates in 
favor of GCCN; in the worst-case scenario we used all estimates against GCCN. In the best-case 
scenario, benefits exceeded costs by more than $1 million, and the ratio of benefits to costs was 
2.9. These results imply that for every $1 spent in the best-case scenario, savings were $2.90, 
representing a 190% return on investment.  

In the worst-case scenario, benefits did not exceed costs, and for every $1 spent in the worst-case 
scenario, savings were only $0.6, representing a 37% loss on investment. However, these losses 
only occurred when both ED visits avoided and ED unit costs were at their lowest; when the 
percent of ED visits avoided is varied (from 34.5% to 78%) without varying any other parameter, 
the benefit-cost ratio rises to a favorable range of 1.26 to 2.26. When cost of an ED visit is varied 
without varying any other parameter, any ED unit cost greater then $450 results in a positive net 
benefits. 
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Table 8: Calculation of Return on Investment in the GCCN 
Category Baseline Best Case Worst Case 
Blood Pressure Reduction 
CHD Avoided 

Baseline annual incidence (per 1000) 

 
 

7.9 

 
 

11.4 

 
 
 

Preventable fraction (percent) 32   

CHD cases avoided for the sample 
(n=1661) 4.2 6  

Total CHD cost per case $53,377   

Total CHD costs avoided $224,183 $320,262  

Stroke Avoided 
Baseline annual incidence (per 1000) 

 
3.2 

 
  

Preventable fraction (percent) 44.3   

Stroke cases avoided for the sample 
(n=1661) 2.4   

Total stroke cost per case for 1-year follow-up $39,437   

Total stroke costs avoided $94,649   

TOTAL SAVINGS FROM BP REDUCTION $318,832 $414,911  
ED Visits Avoided    

Hypertension visits resulting in an avoided ED 
visit (percent) 49 78 34.5 

# of initial hypertension visits to the ED that 
would have occurred if not for the GCCN  
(for n=1661) 

814 1296 573 

Cost per avoidable ED visit $951  $413 
TOTAL SAVINGS FROM ED VISITS 
AVOIDED $774,114 $1,232,496 $236,649 

TOTAL SAVINGS $1,092,946 $1,647,407 $555,481 
    
GCCN EXPENDITURES    

# of HTN visits per year  5.5 5 6 
# of HTN visits for the sample (n=1661) 9,135.5 8305 9966 
Cost per GCCN visit $75 $68 $88 
TOTAL GCCN EXPENDITURES $685,163 $564,740 $877,008 
    

NET BENEFITS (Savings - Expenditures) $407,783 $1,082,667 -$321,527 
BENEFIT-COST RATIO (Savings/Expenditures) 1.6 2.9 0.63 
RETURNS ON INVESTMENT  

([Savings – Expenditures] / Expenditures ) 0.6 1.9 -0.37 
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Results for a Cohort of 100 HTN Patients: 
 
For a cohort of 100 patients being screened and treated in a GCCN clinic, the clinic could expect, 
on average: $13,500 in savings from CHD events avoided annually, $5,700 in savings from 
stroke events avoided annually, and $46,600 in savings from ED visits avoided annually. When 
compared to the annual clinic expenditures for treating 100 hypertensive patients ($41,250), the 
result is a positive net benefits, or savings, of approximately $24,500 for every 100 patients 
treated annually in a GCCN clinic. 
 
Limitations of the Analysis: 
 
There are several limitations with this analysis that are worth noting. First, this analysis is 
conducted from the healthcare system perspective, which is limited in that it only includes costs 
from the clinic and other healthcare providers. The analysis does not include the costs of 
medications required to manage hypertension, and although these are not costs that are realized 
by GCCN clinics, the medication does represent a cost to some part of the healthcare system 
(even if they are overstock and provided for “free” or reduced prices). From a societal 
perspective, the costs of medications would have been included, even if they were “free” to 
hypertension patients frequenting GCCN clinics. Costs to patients would also be added, 
including any healthcare costs paid out of pocket and losses in productivity associated with CHD 
and stroke events.  
 
Next, because we did not have incidence rates for CHD events and stroke in Georgia, we used a 
proxy of Georgia hospital discharge and death rates from OASIS based on categories of disease 
that do not perfectly align with the CHD definitions provided in Law et al. (2009) and Song et al. 
(2013). Anecdotally, we know that the incidence of stroke/CHD is likely higher in the South; 
however, our estimates, which are lower than those used by Song et al. (2013), do not reflect that 
knowledge. Consequently, our estimates of stroke/CHD averted are conservative at best. 
 
Conclusions: 
 
Management of hypertension in GCCN clinics indicates a good investment in the base-case and 
the best-case scenarios, based on the results of the returns on investment calculations. Therefore, 
for every $1 spent on hypertensive patients in the network, the expected savings are between 
$1.60 and $2.90 in the base-case and best-case scenarios. Because the ROI results are greater 
than 0 for the base-case and best-case scenarios, the program is producing savings that exceed its 
costs. Although the worst-case scenario does not reflect an economic return on investment, the 
economic returns are still positive when key model inputs are varied one at a time, rather than 
simultaneously. Further, when compared with other screening and treatment options for 
hypertensive patients, GCCN clinics may still represent a cost-effective option for managing 
hypertension in the uninsured population. Prevention costs money, and the money spent on 
prevention may well be worth the money spent on treatment in the long-term.  
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Conclusions 
 
 
Based on the results of these analyses, there is strong economic evidence to 
support investment in GCCN clinics across the state for the treatment and 
management of hypertensive patients. It is likely that the treatment of other chronic 
conditions in GCCN patients would also provide positive economic returns.  
 
 
Specifically, we found that treating hypertensive patients in GCCN clinics was less 
expensive than treating them in other healthcare provider/payer settings. FQHCs 
were almost 2 times more expensive than GCCN as the payer; Medicaid was 2.5 
times more expensive; and uninsured/out-of-pocket patients as the payers were 
more than 4 times more expensive compared to GCCN clinics. We also estimated 
that treating chronic disease patients in GCCN clinics is a cost-saving alternative 
when considering the number of emergency department visits avoided. We 
estimate that for every 100 patients that visit a GCCN clinic annually, ED visits 
avoided saves more than $50,000. Subtracting the cost to care for those 100 
patients produces a net benefit of $26,000. That is, for every $1 spent on a cohort 
of 100 chronic disease patients in a GCCN clinic, there is a benefit of $2. 
 
Finally, we estimated the cost-savings resulting from treating and managing 
hypertensive patients in a GCCN clinic. For every 100 patients treated annually, 
we estimated that $13,500 and $5,700 was saved in reduced coronary heart disease 
(CHD) events and stroke, respectively, and $46,600 was saved in reduced ED 
visits. When adjusted for the annual expenditures to treat 100 patients annually in 
GCCN clinics ($41,250), we estimated that for every $1 spent by GCCN clinics, 
there is a savings of $1.60, on average. This represents a savings of ~$24,500 for 
every 100 patients treated/managed for hypertension in GCCN clinics. 
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