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NCMJ 73(5), published in September/October 2012, con-
tained an error in the article “The State of Racial/Ethnic 
Diversity in North Carolina’s Health Workforce” by Victoria 
McGee and Erin Fraher. The title for Figure 1 (on page 339) 
should read “Racial/Ethnic Diversity of North Carolina’s 
Population Versus Selected Health Professions, 2009.” 

NCMJ 74(suppl), published in March 2013, contained an 

error in the article “Community-Based Services: Stopgap for 
Runaway Medicaid Costs” by Kim Dawkins Berry and Gayla 
S. Woody (pages S21–S24). The value of Medicaid services 
for those 60 years of age or older during State Fiscal Year 
2010–2011 was $2.7 billion, not $3.7 billion.

The corrected articles are available on the NCMJ Web site 
at: http://www.ncmedicaljournal.com/archives.
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Tar Heel Footprints in Health Care
A periodic feature that recognizes individuals whose efforts— 

often unsung—enhance the health of North Carolinians

Evan Richardson, CNM

Evan Richardson, CNM, 
works as a senior practice 
consultant for the Center 
for Quality Improvement of 
the Mountain Area Health 
Education Center (MAHEC). 
Richardson’s background as 
a midwife and practice man-
ager gives her a combination 
of clinical and administra-

tive experience that strengthens her ability to coach 
and support practices as they implement electronic 
health record (EHR) systems, work to meet meaning-
ful use standards, improve quality of care, and strive 
for National Committee for Quality Assurance recog-
nition as a patient-centered medical home. 

Richardson received both her BSN and MSN 
from Columbia University, with a clinical focus in 
midwifery. After practicing midwifery for about  
10 years, Richardson became the practice manager 
and co-owner of her husband’s primary care prac-
tice in Asheville. In 2005, while learning the ins and 
outs of running a small medical practice, Richardson 
and her husband jumped at an exciting opportunity 
to be the first practice in Western North Carolina to 
enroll in the Improving Performance in Practice (IPIP) 
national pilot program, which puts quality coaches in 
primary care practices to help providers with qual-
ity improvement (QI) work related to diabetes and 
asthma. Excited about redesigning the way they were 
providing care, Richardson and her husband took 
advantage of the relative lack of bureaucracy in their 
small practice to get their staff involved and to rapidly 
implement QI changes. 

Through the IPIP program, Richardson was invited 
to present at 2 national level conferences—the 
National IPIP Conference in 2006 and the Institute 
for Healthcare Improvement’s Annual Office Practice 
Summit in 2007. These experiences exposed 
Richardson to a larger community of providers and 
practices engaged in health care innovation and 
sparked her strong interest in QI work. Several years 

later, Richardson joined the expanding MAHEC con-
sulting team to work with practices on QI projects 
and EHR implementation. 

Richardson and her colleagues at MAHEC’s Center 
for Quality Improvement serve over 100 practices in 
16 counties in Western North Carolina. The team 
of consultants works with practices to implement 
4 key drivers of change, including effective use of 
EHR systems, protocols for implementing evidence-
based guidelines, population management, and a 
team-based approach to care. The consultants can 
incorporate condition-specific tools and resources 
depending on the practice’s goals.  

Richardson’s work as a QI consultant has been 
highly praised. Ann Lefebvre, MSW, CPHQ, associate 
director of the North Carolina Area Health Education 
Centers Program, says, “Evan has a deep passion for 
improving the quality of health care and is commit-
ted to helping the practices in her region do their 
very best in caring for their patients. Her compassion 
and desire to assist the primary care practices in her 
region are an inspiration to others.”

Richardson’s passion for QI and her drive to 
empower the practices in her region were apparent 
as she discussed her work. Throughout her interac-
tions with practices, she maintains the core message 
that the medical community can make a difference in 
health care and that medical practices do not have 
to be victims of the changes imposed by the health 
care system. With the rapid rate of change and del-
uge of new information facing medical practices, 
Richardson’s experience both as a provider and prac-
tice manager strengthens her relationships with the 
practices in her region and gives her valuable insight 
into their needs.   

Electronically published April 16, 2013.
Anne M. Williams, North Carolina Institute of Medicine, 630 
Davis Dr, Ste 100, Morrisville, NC 27560 (anne_williams@
nciom.org).
N C Med J. 2013;74(2):103. ©2013 by the North Carolina 
Institute of Medicine and The Duke Endowment. All rights 
reserved.
0029-2559/2013/74220
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ORIGINAL ARTICLE

105

The indoor tanning industry has been under intense scru-
tiny in recent years. Congress included a provision in 

the Patient Protection and Affordable Care Act of 2010 that 
introduced a 10% excise tax on fees for indoor tanning ser-
vices beginning July 1, 2010 [1]. The tax applies to services 
provided using electronic products designed for tanning that 
contain 1 or more ultraviolet lamps operating at wavelengths 
between 200 nm and 400 nm [2]. The tanning industry was 
targeted for this tax because of the well-documented link 
between indoor tanning and skin cancer [3-6].

More than 1 million Americans tan indoors every day 
[7], 70% of whom are white females between 16 years and  
29 years of age [5]. According to the indoor tanning industry, 
individuals between the ages of 16 years and 19 years com-
prise one of the fastest-growing groups of indoor tanners [8].

As of July 2012, North Carolina was 1 of 33 states that 
regulated the use of tanning facilities by minors. In North 
Carolina, adolescents under the age of 13 years are banned 
from tanning indoors unless they have a prescription from 
a physician, and adolescents under 18 years of age must 
have parental permission to tan indoors. California and 
Vermont, which have the most stringent age-based bans, 
prohibit indoor tanning by anyone under the age of 18 years. 
North Carolina introduced legislation in fiscal year 2011-
2012 that would have prohibited individuals under the age of  
18 years from using a tanning bed without a prescription from 
a physician, and similar legislation was also introduced in 
January of 2013. State legislation was proposed in 2009 that 
would have increased the age below which use of tanning 
equipment would require a prescription (from 13 years to  
15 years), but this legislation failed to pass [9, 10].

To protect the general population from melanoma, the 
International Agency for Research on Cancer recently rec-
ommended that policymakers prohibit minors from using 
indoor tanning facilities [10]. However, Palmer and col-
leagues [11] found no significant relationship between a 
state’s indoor tanning youth-access laws and whether ado-
lescents in that state were using indoor tanning services; the 
authors concluded that current youth tanning laws were not 
working. Research has also shown that tanning salons fail to 
follow US Food and Drug Administration (FDA) recommen-
dations regarding tanning frequency. The FDA recommends 
that indoor tanning be limited to no more than 3 visits during 
a consumer’s first week of using a tanning facility. Despite 
this recommendation, a 2009 study by Pichon and col-
leagues [12] found that 71% of the tanning salons surveyed 
permitted first-time customers to tan daily. A smaller sur-
vey described in a 2012 congressional report included simi-
lar findings; this survey also noted that some salons did not 
even require 24-hour intervals between tanning sessions, 
according to salon employees [13].

Among young adults, tanned skin is associated with 
health, vitality, and beauty [14]. However, people with fair 
skin are at the greatest risk of developing skin cancer, so 
tanning among this group is dangerous [15]. Indoor tan-

Correlates of Tanning Facility Densities in North 
Carolina
Julianne Treme, Samuel K. Allen

background The indoor tanning industry is currently receiving increased attention from policymakers, but this industry has not been well 
researched. Our study examines economic, demographic, and climate-related variables to better understand variations among North Carolina 
counties in terms of the number of tanning beds and booths per capita during a recent 3-year period.
methods This study used regression analysis to estimate the magnitude and statistical significance of correlations between the density of 
tanning beds and other relevant variables from 2007 through 2009.
results The number of indoor tanning beds per capita in a county is positively correlated with the county’s unemployment rate and with the 
proportion of the county’s population that consists of white females 18-49 years of age; there is also a weakly positive correlation with the 
number of days per year of hot weather in the county. All else being equal, tanning beds are marginally more common in counties with higher 
rates of unemployment, with a greater number of days when the temperature exeeds 90 degrees Fahrenheit, and with residents who are more 
likely to engage in risky behaviors (as measured by the gonorrhea infection rate and the percentage of the population who smoke cigarettes).
limitations The data span a 3-year period (2007-2009) during which economic conditions were depressed.
conclusion Economic, demographic, geographic, and climate-related factors should be considered when policies that affect the tanning 
industry in North Carolina are being developed and implemented.

Electronically published April 16, 2013.
Address correspondence to Dr. Samuel K. Allen, Virginia Military 
Institute, Department of Economics & Business, 333 Scott Shipp Hall, 
Lexington, VA 24450 (allensk@vmi.edu).
N C Med J. 2013;74(2):105-110. ©2013 by the North Carolina Institute 
of Medicine and The Duke Endowment. All rights reserved.
0029-2559/2013/74201
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ning before the age of 35 years is linked to a 75% increase 
in the risk of melanoma [16], which is the deadliest form of 
skin cancer and one of the most common types of cancer 
among adolescents [17]. The United States currently spends 
about $1.8 billion each year on treatment for skin cancers, 
including $300 million on treatment of melanoma [18]. The 
American Academy of Dermatology Association predicted 
that the new tanning tax, in combination with state laws that 
have increased regulation of the indoor tanning industry, 
will significantly reduce the incidence of skin cancer and the 
future costs of treating it [18].

The health effects of exposure to ultraviolet light have 
been studied in many settings, but few studies have examined 
the predictors of tanning-facility density using county-level 
data, and no such studies have previously been conducted in 
North Carolina. Given the established link between indoor 
tanning and skin cancer, identifying county characteristics 
that are associated with an increased number of tanning 
salons per capita may aid in the prevention of skin cancer in 
North Carolina. The density of tanning facilities on a county 
level may be associated with economic characteristics, such 
as income and unemployment rate [3]; with the demo-
graphic makeup of the county [19]; and/or with average 
climate conditions in the county [20]. For example, higher 
levels of income can lead individuals to pursue more educa-
tion, a healthier lifestyle, and a safer environment.

Our study examined the number of tanning facilities per 
capita in each county in North Carolina using regression 
analysis. Based on economic models and previous empirical 
findings in related research, we predicted that tanning facil-
ity prevalence would be significantly correlated with socio-
economic, demographic, and climate characteristics of the 
county. We therefore analyzed the following variables from 
2007 through 2009: income; unemployment rate; preva-
lence of young, non-Hispanic, white females in the popula-
tion; and mean temperature and precipitation values.

Methods

Our study aimed to identify possible connections 
between a county’s economic, demographic, and climate-
related traits and the number of tanning beds or booths 
in the county relative to the size of its population (ie, the 
density of tanning devices). While property values and the 
costs associated with leasing retail space may influence a 
tanning supplier’s location decisions, tanning suppliers ulti-
mately rely on customer demand. Therefore, we expected 
that tanning bed densities would be primarily driven by cus-
tomer demand and by the aforementioned economic, demo-
graphic, and climate-related characteristics. To empirically 
investigate the roles of demand-side factors, we turned to 
available data from North Carolina.

Data Sources and Sample
Our sample consisted of 300 county-level observa-

tions for each variable (1 observation per year, over a 3-year 

period, for each of the 100 counties in North Carolina) and 
included data about the number of indoor tanning beds per 
capita for every county in North Carolina during fiscal years 
2006-2007, 2007-2008, and 2008-2009 (the most recent 
years for which complete economic, demographic, and tan-
ning data were available). Calendar year data come from the 
beginning year when matched with fiscal year data on tanning 
outcomes; for example, 2006-2007 tanning data is matched 
to 2006 data on income, unemployment, etc. Comparable 
data from other states are incomplete or unavailable. The 
dependent variable in our study was tanning-salon density, 
measured as the number of individual indoor tanning devices 
(such as beds or booths) per 10,000 residents in each county. 
These data were obtained from the Registration and Tanning 
Branch of the Radiation and Protection Section of the Division 
of Environmental Health in the North Carolina Department of 
Environment and Natural Resources. We obtained economic 
and demographic data from the US Census Bureau and data 
pertaining to climate from the State Climate Office of North 
Carolina. The following demographic information was col-
lected for each North Carolina county: the percentage of the 
county’s total population that consisted of non-Hispanic white 
women between the ages of 18 years and 49 years, and the 
percentage of the county’s population that consisted of non-
Hispanic white women over the age of 55 years. Estimated 
coefficients for men and women in other age and racial/ethnic 
groups were not statistically significant, so these groups were 
removed from the latter analyses. The remaining coefficients 
were robust to the removal of the insignificant groups. County-
level health data were obtained from the North Carolina State 
Center for Health Statistics [21]. A county’s designation as 
rural or urban was determined using guidelines from the 
North Carolina Rural Economic Development Center. Binary 
indicator variables were also created to distinguish between 
the state’s 4 regions: the Mountains, the Piedmont, the Inner 
Coastal Plain, and the Tidewater region. Summary statistics 
for these variables are displayed in Table 1.

Analysis
We estimated a regression model to evaluate how 

variables relating to income, demographics, geography, 
and climate affect the number of indoor tanning beds per 
10,000 residents. The results are shown in Table 2. We 
estimated the model with real income per capita and with 
the unemployment rate, as well as with the square of those 
variables. This allowed for the model to capture nonlinear 
effects of income and unemployment separately.

Results

We used regression analysis to look for correlations 
between observable county characteristics and the location 
and quantity of indoor tanning beds. Evidence suggests that 
suppliers in this market face a significant amount of compe-
tition in North Carolina. The median number of indoor tan-
ning establishments per county is 15, and 90% of counties 
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have 8 or more such establishments. Moreover, each estab-
lishment tends to be modest in size, with the average tanning 
salon having approximately 4 tanning beds. With little mar-
ket power and no county-level regulation, decisions about 
the locations of tanning salons are likely based on demand 
in local markets. Thus we expected that the observed tan-
ning densities would reflect the collective preferences of 
consumers within each county.

Table 2 reports the regression results. The model controls 
for North Carolina’s 4 geographic regions and suggests sev-
eral statistically significant correlations between economic, 
demographic, and climate-related variables and the density of 
indoor tanning beds. The combined quadratic and level coeffi-
cients for unemployment suggest that tanning-bed density is 
likely to increase as unemployment rises, but that prevalence 
of tanning beds peaks at an unemployment rate of roughly 
9% and then declines. During the time frame of our study, 
the average unemployment rate in North Carolina was 5.78% 
[22]. This suggests that, controlling for other factors, indoor 
tanning salons are more likely to be found in areas with above-
average unemployment levels. (We do not mean to suggest 
that tanning salons deliberately locate in counties with high 
unemployment rates. However, choosing employment in less 
stable industries is consistent with risk-taking behavior.)

The data also show that counties with a higher proportion 
of non-Hispanic white women between the ages of 18 years 
and 49 years are likely to have a higher density of tanning 
beds. An increase of 1 standard deviation in the percentage 
of the population that fall into this category corresponds to 
more than 2 additional tanning beds per 10,000 residents.

Climate also likely plays a small but statistically sig-
nificant role in the location and quantity of indoor tanning 
facilities in North Carolina. Counties with more days of hot 
weather tend to have a slightly greater density of indoor tan-
ning salons, all else being equal. An increase of 1 standard 
deviation in the number of days per year when the tempera-
ture exceeds 90 degrees Fahrenheit corresponds to about  
1 extra tanning bed per 70,000 people.

The remaining variables in the model are imprecisely 
estimated, yet they exhibit reasonable signs and magni-
tudes. For instance, in our sample period, tanning bed den-
sities rose with real income per capita (which is negatively 
correlated with unemployment) up to a level above the aver-
age income level, after which tanning bed densities declined.

In the process of developing the model presented in  
Table 2, we explored several alternative specifications, includ-
ing some with county-specific intercepts to capture unob-
servable characteristics that do not vary over time. Of the  

table 1.
Summary Statistics for Certain Variables in North Carolina’s 100 Counties in 2007, 2008, and 2009a

Variable Mean SD Minimum Maximum

Access to tanning salons    

 Number of beds per 10,000 population 9.90 4.29 0 29.6

 Number of establishments per 10,000 population 2.95 1.39 0 10.4

Economic variables    

 Real per-capita incomeb $29,329 $5,117 $19,604 $48,017

 Unemployment rate 5.78% 1.48% 3.2% 11.2%

Demographic variables    

 Percentage of population consisting of non-Hispanic white women aged 18-49 years  15.5% 4.05% 6.2% 24.3%

 Percentage of population consisting of non-Hispanic white women aged >55 years 11.7% 3.77% 3.8% 22.2%

Climate-related variables    

 Summer precipitation, in inchesc 3.39 0.91 1.386 8.433

 Average daily temperature 59.21° F 3.81° F 42.66° F 64.45° F

 Average number  of days per year with temperatures >90° F 3.16 1.52 0.04 7.00

 Average number  of days per year with temperatures <32° F 5.31 2.14 0.67 10.26

Variables relating to risk-taking    

 Percentage of population who smoke cigarettes 16.55% 5.44% 4.2% 30.8%

 Number of cases of gonorrhea infection per year per 100,000 population 153 130 0 828

Number of counties classified as rurald 60

Number of counties per region 

 Inner Coastal Plain 23

 Tidewater region 18

 Piedmont 34

 Mountains 25

Note. SD, standard deviation.
aTanning salon variables (the number of tanning beds per 10,000 population and the number of establishments per 10,000 population) are based on fiscal years; 
all other variables are for calendar years.
bReal per-capita income is stated in 2009 US dollars, adjusted for inflation based on the Consumer Price Index for all urban consumers.
cSummer precipitation is monthly average precipitation from June 21 to September 21.
dClassification of counties as rural or urban was based on guidelines provided by the North Carolina Rural Economic Development Center.
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99 counties that had indoor tanning salons during the 3 years 
covered by our study, only 8 counties stood out as being mark-
edly distinct from the norm: Cherokee, Edgecombe, Gaston, 
McDowell, Mitchell, Rutherford, Stanly, and Surry had twice 
as many tanning beds per capita as the rest of the state, and 
they had 50% more indoor tanning establishments per cap-
ita. In these 8 counties, real income per capita was 10% lower 
and the unemployment rate was 15% higher than in the other  
92 counties in North Carolina; in addition, these 8 coun-
ties experienced 5% fewer days with temperatures above 
90 degrees Fahrenheit and 20% more days with tempera-
tures below 32 degrees Fahrenheit. These 8 counties also 
had higher proportions of white women of all ages, including 
nearly 15% more white women between the ages of 18 years 
and 49 years.

In comparison with the average of North Carolina’s other 
counties, the 8 standout counties also differed in other 
meaningful ways. First, their investments in higher educa-
tion were dramatically lower. The average rate of college 
completion in these counties was less than half the rate 
in the rest of the state. This observation could imply that 
residents in these counties place relatively less importance 
on the future. These 8 counties also exhibited evidence of 
greater risk-taking behavior relative to the other 92 counties 
in North Carolina. Rates of smoking in these 8 counties were 
approximately 25% higher than in the rest of the state, and 

rates of gonorrhea infection were 20% higher. Moreover, the 
rate of childbirth among women with less than a high school 
education was nearly 20% higher in the 8 standout coun-
ties compared to the rest of the state. However, the average 
number of cases of skin cancer per capita was only slightly 
higher in the 8 standout counties than in the rest of the state. 
Table 3 compares these standout counties with the remain-
ing counties in North Carolina.

Discussion

Although the health effects of ultraviolet light exposure 
have been studied in many settings, few studies have exam-
ined the relationship between economic data and indoor 
tanning salons in North Carolina. Part of the reason for this 
deficiency is the difficulty in obtaining reliable demographic, 
economic, and tanning salon data at a micro level. As a 
result, several of the papers in medical journals that have 
estimated the density of indoor tanning facilities in certain 
US cities obtained their data from telephone books. Palmer 
and colleagues [11] examined the number of tanning facili-
ties in 80 US cities and found that tanning-facility density 
was predicted by the percentage of the population that is 
white, by household income, and by daily temperature. They 
selected the 20 most populous cities in each of 4 US regions 
and collected data on the number of tanning facilities using 
Yellow Pages telephone directories. The number of listings 

table 2.
Results of a Regression Model in which the Dependent Variable Is the Number of Tanning Beds 
per 10,000 Residents 

Explanatory variable Regression coefficient 95% confidence interval

Economic variables  

 Real per-capita income .0008  –.0001727 to .00175

 Real per-capita income squared –9.87 × 10–09 –2.39 × 10–08 to 4.15 × 10–09

 Unemployment rate (%) 5.430264* 3.149724 to 7.710805

 Unemployment rate (%) squared –.2898244* –.4417533 to –.1378956

Demographic variables  

 Percentage of population consisting of non-Hispanic white  
  women aged 18-49 years  .5674358* .3309592 to .8039125

 Percentage of population consisting of non-Hispanic white  
  women aged >55 years .1109791 –.1449861 to .3669442

Climate-related variables  

 Average number of days per year with temperatures >90° F .0894524† –.3544025 to .5333073

 Average number of days per year with temperatures <32° F –.6169223 –1.322748 to .0889032

Rural geography –.0655824 –1.555282 to 1.424117

Geographic regiona  

 Inner Coastal Plain 2.032985 –.5108412 to 4.576812

 Piedmont .3746929 –1.868801 to 2.618186

 Mountains .6608259 –2.625353 to 3.947005

Note. Year effects were found and were statistically significant (P<0.01). These statistical conclusions are based on t tests 
of the null hypothesis that the true coefficient is zero. Thus, low P-values (<0.1) indicate that we reject the null hypothesis 
and conclude with high (≥90%) levels of confidence that the true coefficient is not zero. Adjusted R2 = 0.37. Each 
regression has 297 observations. County observations have been pooled since the inclusion of year dummy variables does 
not qualitatively alter the results above. The demographic results for non-Hispanic white women aged 18-49 years are 
robust, and results for other demographic groups are not statistically significant. Statistical significance is based on robust 
(county-clustered) standard errors. All data are for calendar years.
aThe Tidewater region was selected as the reference group; therefore, this region has been omitted from the table.
*P<0.01.
†P<0.1.
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under the heading “Tanning Salons” was counted for each 
city. Hoerster and colleagues [23] also identified commercial 
indoor tanning facilities in 116 large US cities using the Yellow 
Pages directories; they then computed the number and den-
sity of such facilities for each city and looked for associations 
between tanning-facility density and selected geographic, 
climate-related, demographic, and legislative variables.

Our study found a statistically significant connection 
between the unemployment rate in a county and its density 
of indoor tanning facilities. This research also contributes 
to the existing literature by examining more specific demo-
graphic variables than those considered in other studies: the 
percentage of the population comprised of non-Hispanic 
white women between the ages of 18 years and 49 years, 
and the percentage of non-Hispanic white women older than  
55 years. This new information enables a more specific 
analysis of the impact of these demographic factors on tan-
ning-bed densities. Finally, our study is one of only a few to 

examine the North Carolina indoor tanning salon industry 
[24, 25]. North Carolina’s diverse geography and climate 
arguably make it a suitable and representative state in which 
to conduct such studies.

Our results make some initial connections between tan-
ning salon locations and underlying county-level economic, 
demographic, geographic, and climate-related characteris-
tics. This information should improve policymakers’ under-
standing of how the indoor tanning excise tax and economic 
determinants will impact the state’s tanning industry.

Our main conclusion is that the number of indoor tanning 
beds per capita is associated with demographics (specifi-
cally, the proportion of the population comprised of non-
Hispanic white women between the ages of 18 years and  
49 years); economic health, as measured by the unemploy-
ment rate; and, to a lesser degree, exposure to extreme heat, 
as measured by the average number of days with tempera-
tures above 90 degrees Fahrenheit. Tanning beds tend to be 

table 3.
How 8 “Standout” Counties (Cherokee, Edgecombe, Gaston, McDowell, Mitchell, Rutherford, Stanly, and 
Surry) Compare with the Rest of North Carolina (“Average” Counties) 

   “Average”  “Standout” Statistical 
Variablea counties counties significance

Access to tanning salons   

 Number of beds per 10,000 population 9.19 18.8 P<0.01

 Number of establishments per 10,000 population 2.84 4.21 P<0.01

Economic variables   

 Real per-capita incomeb $29,608 $26,133 Not significant

 Unemployment rate (%) 5.68 6.90 P<0.01

Demographic variables   

 Percentage of population consisting of non-Hispanic white women aged  
  18-49 years  15.4 17.0 P<0.05

 Percentage of population consisting of non-Hispanic white women aged  
  >55 years 11.5 14.1 P<0.01

Climate-related variables   

 Summer precipitation, in inchesc 3.4 3.3 Not significant

 Average daily temperature 59.3° F 57.9° F Not significant

 Average number of days per year with temperatures >90° F 3.2 3.0 Not significant

 Average number of days per year with temperatures <32° F 5.2 6.6 P<0.01

Variables relating to risk-taking   

 Percentage of population who smoke cigarettes 16.2% 20.6% P<0.01

 Number of cases of gonorrhea infection per year per 100,000 population 150 186 P<0.1

 Number of cases of cancer per year per 100,000 population 439 442 Not significant

 Number of births to mothers with less than a high school education, per  
  year per 100,000 population 93 119 P<0.1

Percentage of counties classified as rurald 59% 75% P<0.1

Distribution of counties by region   

 Inner Coastal Plain 24% 13% Not significant

 Tidewater region 19% 0% Not significant

 Piedmont 35% 25% Not significant

 Mountains 22% 63% P<0.01

Note: A t test for the comparison of 2 means was used to determine statistical significance. 
aTanning salon variables (the number of tanning beds per 10,000 population and the number of establishments per 10,000 population) 
are based on fiscal years; all other variables are for calendar years.
bReal per-capita income is stated in 2009 US dollars, adjusted for inflation based on the Consumer Price Index for all urban consumers.
cSummer precipitation is monthly average precipitation from June 21 to September 21.
dClassification of counties as rural or urban was based on guidelines provided by the North Carolina Rural Economic Development Center.
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located in counties with higher unemployment rates and a 
greater number of days when the temperature rises above 
90 degrees Fahrenheit. Eight counties in North Carolina 
have a particularly high density of indoor tanning beds com-
pared to the rest of the state.

Because we are investigating correlations, we cannot 
claim causal links between variables. We only want to sug-
gest that there may be a connection between the afore-
mentioned economic, demographic, and climate-related 
variables and the number of tanning beds per capita. 
However, Table 3, which highlights the differences between 
the 8 standout counties and the rest of North Carolina, does 
paint a picture consistent with the idea that tanning salons 
are more likely to be found in areas where residents tend 
to undertake other types of risky behavior, tend to be less 
forward-looking, and have less education.

This study estimates the associations between the den-
sity of indoor tanning beds and the unemployment rate, 
climate-related variables, and demographic variables. 
Previous studies have focused on the relationship between 
tanning salon usage and climate or skin cancer rates, and 
our study contributes to the existing literature by examining 
more specific demographic, economic, and climate-related 
variables in North Carolina. Results from this research offer 
policymakers initial insights into the magnitude of the state’s 
indoor tanning industry and the economic determinants 
of the location of tanning facilities. Our study also shows 
which North Carolina counties are likely to be most affected 
by the excise tax on indoor tanning, which is meant to help 
finance the Patient Protection and Affordable Care Act. Our 
future research will pair the most recent tanning-bed data 
with economic, education, and health variables to determine 
whether the indoor tanning salon tax is high enough to dis-
courage indoor tanning salon use.  
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The population of older Americans has grown rapidly 
in recent decades, resulting in increasing political and 

social interest in programs that support older adults’ ability 
to continue living in the community [1, 2]. The Silver Alert 
(SA) program is a state-funded public notification program 
that provides media outlets (eg, television, radio, newspa-
per, Internet) with descriptive information (eg, name, sex, 
race, place last seen) about adults with cognitive impair-
ments who have wandered away [3]. Support for SA pro-
grams has been inspired by anecdotal cases in which a delay 
in initiating search and rescue efforts may have contributed 
to catastrophic outcomes for missing older adults [4].

SA programs have been advanced as a key public health 
strategy for protecting older adults who are presumed to 
be at high risk of dangerous wandering [5]. Between 2006 
and August 2010, 28 states enacted SA legislation [6], and 
an additional SA program went into effect in Nevada on  
January 1, 2012 [7], bringing the total number of states with 
SA programs to 29. However, no research has been published 
to date examining whether the programs operate according 
to their mission: to achieve specific target outcomes effec-
tively and efficiently and to reach all populations equally 
across target areas [6, 8]. Such analysis is crucially needed, 
since SA programs serve a key role in states’ efforts to man-
age the risk of wandering by older adults.

Conceptual Model

A conceptual model described by Handler, Issel, and 
Turnock [9] can serve as a useful framework to guide analy-

sis of public health system performance. This model calls 
for an explanation of how the public health system in ques-
tion should operate, how it achieves specific target out-
comes, whether these outcomes are achieved effectively 
and efficiently, and whether they are provided to target 
populations equally. This model is valuable for research 
seeking to understand both the intentions of programs that 
serve as a means of addressing essential public health prac-
tices (eg, monitoring a health problem, enforcing laws and 
regulations for individual safety) and how these programs 
function within the context of available resources. This 
conceptual model is therefore appropriate for assessing 
whether the mission of a public health program aligns with 
the way it is operationalized—which is the purpose of the 
present research.

So far, North Carolina is the only state to have provided 
information about the SAs that were initiated between 2008 
and 2010. As a result, we were able to perform an explor-
atory analysis of the utilization patterns of North Carolina’s 
SA program. Specifically, our research was guided by the fol-
lowing question: Is the North Carolina SA program operating 
according to its mission? 
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The mission of the SA program in North Carolina is explic-
itly stated in the legislation that established the program: “to 
provide a statewide system for the rapid dissemination of 
information regarding a missing person who is believed to 
be suffering from dementia or other cognitive impairment” 
[10]. The program was initially limited to individuals with 
cognitive impairments over the age of 18 years, but the leg-
islature later added a special provision for individuals with 
autism who are younger than 18 years of age [11]. To address 
the question of whether the program was operating accord-
ing to its mission, we conducted our initial exploration and 
description of the data using a combination of Geographic 
Information Systems (GIS) analysis (using a computer-
based system to manage, visualize, and analyze spatially 
referenced data, such as data with county identifiers) [12] 
and model-based statistical analysis.

Methods

Data
Data on the SA notifications in 2008, 2009, and 2010 

were obtained from the North Carolina Department of Crime 
Control and Public Safety (which has since been renamed the 
Department of Public Safety). A total of 587 alerts were acti-
vated: 128 in 2008, 239 in 2009, and 220 in 2010. The pub-
licly available data on these alerts is limited to the last name 
of the missing person, county of residence, city where the 
alert was initiated, date the alert was canceled, and recov-
ery status. However, we were able to locate more detailed 
information in some cases—such as age, sex, and race—by 
conducting an extensive search of all media articles and 
other reports relating to individual SA cases initiated dur-
ing the study period (eg, online news archives of local and 
regional newspapers, police reports). In many cases, com-
plete data were not available: One or more pieces of basic 
demographic information—age, sex, and/or race—could not 
be obtained for approximately 54% of individuals.

Because of the limited availability of data, the common 
structure of local governments (ie, county government), 
and concerns regarding personal privacy, we focused on 
county-level data as a reasonable unit of analysis. Additional 
county-level data came from multiple sources, including the 
2007-2008 American Community Survey [13]; the 2007 US 
Census Current Population Survey Small Area Income and 
Poverty Estimates [14]; the 2002, 2004, 2006, and 2008 
Behavioral Risk Factor Surveillance System (BRFSS) surveys 
[15]; the County Health Rankings compiled by the Robert 
Wood Johnson Foundation and the University of Wisconsin 
Population Health Institute [16, 17]; and the US Census 
Bureau [18].

Outcome Measure
The log population-adjusted counts of SAs activated in 

2008, 2009, and 2010 for each county in North Carolina were 
measured in units per 100,000 county adult population and 
logged to standardize the unit for cross-county comparisons.

Predictor Measures
The predictor variables and covariates were selected 

based on the mission of the SA program as articulated in 
its legislation (ie, to ensure the safety of older adults and 
adults with cognitive impairments) and based on the avail-
ability of data. Older population and African-American popu-
lation are the proportion of the county’s total population 
that consisted of residents 65 years of age or older and the 
proportion that consisted of non-Hispanic African American 
individuals, respectively. Poor mental health days, derived 
from the County Health Rankings, is the average number of 
days per month when individuals in each county reported 
that poor mental health interfered with their daily activities. 
Median income is the median income of each county in 2007. 
Median income was measured in $1,000 increments and 
logged to address nonnormal distribution issues for statisti-
cal analyses. Rural area is recorded if a county is classified as 
rural according to the US Census 2000 criteria [19]. Other 
measures (eg, political affiliation) were explored but were 
not found to be useful for understanding the factors shaping 
frequency of SA activation in North Carolina (analyses not 
shown).

Analysis
We performed 2 types of analyses: GIS analysis and 

model-based statistical analysis. The various measures were 
visualized and color-coded in a map format using ArcGIS 9.3 
software [20] to document and visually identify the spatial 
distribution of SA activations. Ring buffer analysis was con-
ducted to examine the spatial pattern of SA activations [21]. 
In this study, our preliminary visual examination of the maps 
suggested the application of a ring buffer analysis based on 
the geographic center (ie, county centroid) of Wake County, 
where the state’s capital (Raleigh) and the North Carolina 
Department of Public Safety are located. To include surround-
ing counties, concentric rings 30, 60, 90, 120, and 150 miles 
from the Wake county centroid were added to the map, and 
we computed the average number of SAs within each ring 
(adjusted for the corresponding population of adults 18 years 
of age or older). Counties were included in each ring if their 
county centroids were located inside that ring.

All statistical analyses were conducted using SAS 9.2 
software [22]. Descriptive summary statistics (means, pro-
portions, and standard deviation [SD] as appropriate) are 
reported for all measures. Also, a zero-inflated negative 
binomial regression with maximum likelihood estimation 
was used to examine the association between the num-
ber of SAs activated and various predictors using the SAS 
PROC COUNTREG procedure [23-25]. Zero-inflated nega-
tive binomial regression is suitable for count data that have 
a highly skewed distribution with a large number of zero 
counts. Although a Poisson regression model is frequently 
used in studies with count data, our preliminary analysis 
showed significant overdispersion (the variance is larger 
than the mean), which violates one of the Poisson regression 
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assumptions [23, 26]. Thus, zero-inflated negative binomial 
regression was more appropriate to manage the overdisper-
sion in the count data [27]. We also examined the data with 
a negative binomial regression model, but the overall results 
were consistent with zero-inflated negative binomial regres-
sion (results not reported).

Additionally, given the comparatively short data collec-
tion period and the lack of any SA program utilization in 
some counties, we explored an alternative approach using 
empirical Bayes estimates to account for extremely low 
county rates that might be observed as zeros due to the 
short observation period. However, given the strong possi-
bility that some counties may refuse to participate in the SA 
program—North Carolina law does not mandate that local 
law enforcement agencies participate in this program—it 
was not possible to precisely separate unobserved zeroes 
due to low activation rates from such structural zeroes. 
Considering the uncertainty associated with the presence 
of several possible underlying mechanisms of structural/
observed zeros and the descriptive nature of our analysis, we 
did not employ empirical Bayes estimates. In other words, 
this study aims to document utilization patterns of the SA 
program so as to inform more advanced analytic approaches 
in future research, but it does not aim to address reasons 
for the underlying process of SA utilization. Although our 
preliminary analysis indicated a possible spatial autocorre-
lation in the residual term in the regression model, there is 
currently no commercial software that is capable of incor-
porating spatial autocorrelation (eg, a spatial lag model) 
[28] into negative binomial regression models [29]. Since a 
newly developed, advanced analytic approach—the spatial 
Poisson hurdle model [30]—may be able to address pos-
sible spatial autocorrelation in regression analysis, we used 
a rigorous description of spatial patterns of SA policy utili-
zation to establish a basis for future research. Therefore, we 
employed a combination of exploratory spatial analysis and 
standard regression analysis in this study.

Results

A total of 587 SAs were issued during the study period: 
128 in 2008, 239 in 2009, and 220 in 2010. The vast major-
ity of SA cases concluded with the missing person being 
recovered within the same year, although in 11 cases the 
person was found dead. The average length of time a per-
son was missing was 3.45 days (range, 0 to 97 days). For the 
371 cases in which the missing person’s age was known, the 
average age was 54.9 years (SD = 23.17 years). The majority 
of SAs issued for an individual whose race was known were 
issued for whites (n = 149), followed by African Americans 
(n = 109) and individuals in the racial category “other”  
(n = 11). Among the cases in which the sex of the missing per-
son was known, there were more missing males (n = 292) than 
missing females (n = 139). After excluding 2 cases in which 
important information was missing (eg, name of county), 
585 SA cases were used for the county-level analysis.

Table 1 summarizes 6 characteristics of the 100 counties 
in North Carolina and shows correlations between variables 
of interest. All variables of interest showed significant vari-
ability across counties in North Carolina. The numbers of 
SAs issued in counties also varied significantly (mean = 5.9; 
SD = 10.5): 9 counties had more than 15 SAs activated, but 
24 counties (almost 1 in 4) had no SAs activated during the 
same time period. The disproportionate distribution of SAs 
across counties is shown in Figure 1.

Table 2 shows the results of a zero-inflated negative 
binomial regression predicting the number of SA cases with 
selected measures (χ2 = 32.45; degrees of freedom [df] = 6; 
P<0.01). Only the proportion of the population comprised of 
African Americans (P<0.01) was statistically significantly 
associated with the population-adjusted log count of SAs 
activated at the county level (ie, the logged rate). Among the 
counties with the opportunity to utilize SAs, a 1-unit increase 
in the proportion of African Americans in the population 
increased the expected rate of SAs by a factor of 1.019, hold-
ing all other covariates constant. In other words, counties 
with the opportunity to utilize SAs and with greater propor-
tions of African Americans activated SAs more frequently 
than did counties with smaller proportions of African 
Americans. Because SA counts are population-adjusted, the 
significance of the proportion of African Americans is not 
the result of such counties having larger or smaller popula-
tions. We also examined the non–population-adjusted count 
and found that the county population was statistically signif-
icant (results not reported). Surprisingly, the proportion of 
the county’s population that was 65 years of age or older—a 
specific target population for North Carolina’s SAs—is not 
related to the number of SA activations.

Figure 2 shows the results of a ring buffer analysis based 
on the centroid (geographic center) of Wake County. For 
rings with radii of 30, 60, 90, 120, and 150 miles, the aver-
age number of SAs issued per 100,000 adult population 
and the number of counties within each ring (in parenthe-
ses) were 1.40 (4), 1.46 (22), 1.31 (38), 1.09 (61), and 0.92 
(76), respectively. In terms of the geographic distribution, 
the number of SAs decreases with distance from the Wake 
County centroid beginning at a threshold of 60 miles.

Discussion

In this study, the conceptual model described by Handler 
and colleagues [9] was used to guide an examination of the 
utilization patterns of the SA program in North Carolina, 
focusing on its mission (purposes) and its role as a public 
health program. Although the legislated mission of SAs can 
be applied to all adults, and especially cognitively impaired 
adults, emphasis has been placed on the ability of SA poli-
cies to ensure the safety of older adults who are at increased 
risk of wandering and becoming missing [31, 32]. The fact 
that neither the proportion of older people in a county nor 
the average number of days per month when residents of 
the county reported being in poor mental health were sig-
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nificantly correlated with the number of SAs activated in the 
county suggests that the mission might not be a fit at the 
county level. With regard to utilization patterns, data visu-
alization indicates that the population-adjusted number of 
SAs gradually decreases as the distance from the geographi-
cal center of Wake County increases. This “distance decay” 
effect may indicate that the mission is not being equally 
applied across all North Carolina counties.

Using the framework proposed by Handler and associ-
ates to enumerate our findings within a broader public-
health-system context, we found that several factors appear 
to influence the inconsistencies between the mission of the 
program and its structure, processes, and outcomes. First, 
the structural capacity of the program might be shaped by 
the macro context of the program. The more populous geo-
graphic areas are often major media centers—with a greater 
number of television stations, radio stations, and newspa-
pers—and thus they may be able to implement media alerts 
more efficiently and effectively. Furthermore, locations 
with more frequent use of SAs are also those closest to the 
state’s political center—Raleigh (located in Wake County)—
which is also where the North Carolina Department of Public 
Safety and the state news media are located. In other words, 
commitment to the SA program may be greater in areas 
where the SA policy receives greater political support [33]. 

This poses major concerns about inequality in this pub-
lic health program, in that SAs are employed less often in 
places that are less populated (ie, rural areas), even though 
missing adults may be more difficult to locate in those areas.

Our other findings suggest that these macro-level fac-
tors might be associated with health disparities. Counties 
in which the population includes a greater proportion of 
African Americans have activated more SAs. Although 
this may be due to the fact that counties with a greater 
percentage of African Americans tend to be nearer to the 
political center of the state (Wake County), it may also be 
related either to the fact that African Americans are more 
likely than individuals of other racial groups to have mental 
health problems, including dementia [34, 35], or to the fact 
that African Americans are more likely to lack access to 
care for these problems [36]. Of the SAs in North Carolina 
in 2008, 2009, and 2010 for which we were able to obtain 
detailed information, about 40% of the missing individuals 
were African American. This is significant because African 
Americans made up only 21.6% of the state’s population 
in 2010, while whites comprised 73.7% of the population 
[37].

The lack of connection between the broader intentions 
of SA programs and the actual utilization of SAs in North 
Carolina precludes a full evaluation of the public health out-

table 1.
Correlations Between the Number of Silver Alerts in a County and Variables Thought to Affect this Number

Descriptive summary of counties in North Carolina

   Number of  Mean per Standard 
Variable counties county deviation Minimum Maximum

Number of Silver Alerts issued (N=585)a 100 5.85 10.55 0 85

Total population in 2009 100 93,809 141,085 4,078 913,639

Percentage of population aged 65 years or olderb 100 14.9 3.7 7.3 24.8

Median income in 2007 US dollars 100 $41,808 $7,586 $29,043 $65,487

Percentage of population comprised of African Americansb 100 21.2 16.5 6.0 61.6

Percentage of population with 4 years of college or more educationc 100 16.1 7.9 8.2 51.5

Number of days per month when residents reported that poor mental health  
 interfered with their functioning 100 3.43 0.6 1.9 4.7

Rural area designationd 100 21.0% — — —

Correlations between variables of interest

Variable   Pearson’s correlation coefficient (r) for variable numbers 1-7
number Description of variable 1 2 3  4 5 6 7

1   Number of Silver Alerts issued (N=585)a —      

2   Total population in 2009 .73*** —     

3   Percentage of population aged 65 years or older −.39*** −.47*** —    

4   Median income in 2007 US dollars .38*** .53*** −.44*** —   

5   Percentage of population comprised of African Americans .15 .02 −.25* −.31** —  

6   Percentage of population with 4 years of college or more  
    education .56*** .61*** −.24* .64*** −.18 — 

7   Number of days per month when residents reported that poor  
    mental health interfered with their functioning −.18 .20* .02 .04 −.14 −.17 —

Note. *P<0.05, **P<0.01, ***P<0.001.
aThis is a raw count (not used in regression analysis) after 2 cases were excluded due to insufficient information.
bData from the American Community Survey 2008.
cEstimated by countyhealthrankings.org using multiple years of data from the US Census (2000) and American Community Surveys (2005, 2006, 2007).
dRural area designation is a dichotomous variable excluded from the table of correlations (Table 1B).
Data sources: North Carolina Department of Public Safety; US Census Bureau; County Health Rankings [16].
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comes and efficacy of these programs [38]. Based on issues 
identified in our exploratory analysis, several steps need 
to be taken in order to ensure the appropriateness of SAs 
as a public health program: more meticulous record keep-
ing by local and state governments (including the locations 
at which the individual went missing and was recovered, 
detailed demographic information about the missing per-
son, and his or her health status) and use of a computer-
based surveillance/analysis system (eg, GIS) [39-41].

The current study is not without limitations. First, despite 
an exhaustive search, detailed demographic information 
regarding all SAs was not publicly available. Also, our sum-
mary statistics and analyses were limited to the data avail-
able. Second, whereas our exploratory spatial analysis and 
regression analysis of SAs at the county level provided a use-
ful descriptive summary and insights for future research, the 
descriptive nature of the modeling approach requires that 
results be interpreted with caution. Third, individual-level 
analysis (eg, the locations at which the missing individual 
was last seen and recovered) was not possible. However, it 

would be more desirable to capture within-county spatial 
patterns of SA activations. Fourth, one of the covariates in 
our statistical model—the average number of poor mental 
health days—might not serve as the most accurate indica-
tor of the prevalence of specific cognitive impairments in 
the county, although the number of poor mental health days 
is likely to be highly correlated with the prevalence of such 
impairments. Finally, because we conducted an exploratory 
analysis of only the first 3 years of the North Carolina SA 
data, the results of this study should be viewed as an initial 
evaluation, not a conclusive critique.

Conclusion

This study shows that initial utilization of SAs in North 
Carolina differs from the intention of the SA policy. Given 
that the number of SAs activated was significantly affected 
by the proportion of African Americans in the county’s pop-
ulation and by the county’s distance from the state capital, 
but not by either the proportion of the population consisting 
of older adults nor by the prevalence of poor mental health 

table 2.
Results of Zero-Inflated Negative Binomial Regression on the Loga Population-Adjusted 
Number of Silver Alerts Issued in North Carolina During 2008, 2009, and 2010 

   Correlation  Standard 
Variable coefficient error P-value

Percentage of population aged 65 years or older 0.019 0.032 0.554

Median income, measured in $1,000 increments and logged −0.148 0.789 0.851

Percentage of population comprised of African Americans 0.019 0.007 0.007

Number of days per month when residents reported that poor  
 mental health interfered with their functioning 0.091 0.136 0.506

Rural area designation −0.288 0.321 0.370

Note. Model fit: χ2 = 32.45, degrees of freedom (df) = 6, P<0.01. χ2 value was computed as 2 × [log-likelihood (full 
model) − log-likelihood (null model)].
aLogged (base 2).
Data sources: North Carolina Department of Public Safety; US Census Bureau; County Health Rankings [16]. 

figure 1.
Number of Silver Alerts Issued in Each North Carolina County During 2008, 2009, and 2010 

Data sources: North Carolina Department of Public Safety.
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in the county, we recommend that the mission and current 
implementation of SA policy be reviewed. Also, this study 
demonstrates the usefulness of GIS-based initial explor-
atory data analysis for evaluating newly implemented health 
policies such as the SA program and for generating hypoth-
eses for future research. Although the SA program is still 
in the initial stage of implementation and SAs sounds like 
a very important way of ensuring the safety of older adults, 
we need to be cautious in an era when state resources are 
scarce about whether the funds used to address the broader 
problem of wandering are being used in the most efficient 
and effective way possible [42]. We have concerns about 
this policy having been implemented without the collec-
tion of publicly available data to assess its utilization pat-
terns and its contribution to the public health system. Thus, 
detailed record-keeping and systematic review of the policy 
clearly need to be an immediate focus of the research and 
public policy agenda.  
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PoLICY FoRuM
Spotlight on Quality

Introduction
David Mechanic, a medical sociologist at the University of Wisconsin, taught that a health care system 

could be measured by 4 A’s and a Q: accessibility, affordability, acceptability, accountability, and qual-
ity. The attention paid to each of these measures has never been equal. Access to care has long been 
the popular belle of the ball, while quality was just the tag-along stepsister, hanging out with the other 
unpopular wannabe, accountability. 

Even a few of the big A’s get little respect these days, but the Affordable Care Act is expected to be a 
game changer. By drawing our attention to all 4 A’s and the Q, the Affordable Care Act will challenge us 
to think about health care in new ways and to make changes that improve multiple dimensions of care.

This issue of the NCMJ puts the spotlight on quality, which thrusts us into an alphabet soup of acro-
nyms and new terms. This issue speaks about PDSA cycles, Lean, RIEs, QIOs, and more. For the unini-
tiated, I am referring to plan-do-study-act rapid cycle quality improvement projects; Lean (or smart) 
processes that increase value while lowering cost; rapid improvement events; and quality improvement 
organizations, which are learning forums that can transform health care outcomes for individuals, fami-
lies, communities, and providers.

This alphabet soup might be laughable, but the stakes are serious. The Institute of Medicine of the 
National Academies ominously titled its millennial studies of quality To Err is Human and Crossing the 
Quality Chasm, reminding us of our failures and of how far we need to come. The increasing focus on 
quality has led to the development of processes that drive us to ask simple questions, find thoughtful 
solutions, and achieve meaningful outcomes. For example, asthma care can be improved so that patients 
have fewer days with symptoms, miss fewer days of school, and need fewer emergency room visits or 
hospitalizations. Nosocomial infections can be prevented with improved techniques of catheter care. And 
customer service can be enhanced with shorter waits when scheduling appointments, shorter waits in 
waiting rooms, quicker consultations, and improved satisfaction for both patients and providers. 

The issue brief by Warren Newton and Don Bradley invites us into the history of quality improvement 
and the delivery of quality health care in North Carolina, while also explaining the evolving science and art 
behind the acronyms of the quality movement. It is a great story, and one that can only get better.

Peter J. Morris, MD, MPH, MDiv 
Editor in Chief
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North Carolina is entering a period of transformative change 
in health care, as health system consolidation, health 
care reform, and payment reform combine to dramati-
cally reshape health care. In this turbulent time, maintain-
ing focus on quality of care will be critical. North Carolina 
has been a national leader in efforts to improve quality of 
care, starting from classic research in the 1950s on the 
measurement of quality and culminating in major state-
wide efforts to improve care through the North Carolina 
Area Health Education Centers Program, Community Care 
of North Carolina, the North Carolina Hospital Association, 
Medicaid, Blue Cross and Blue Shield of North Carolina, aca-
demic centers, and many other partners. The purpose of 
this issue of the NCMJ is to highlight initiatives to improve 
quality across the continuum of care and across the state. 
This overview puts these initiatives in context and addresses  
3 fundamental questions: Can quality of care be measured 
and improved? What does the landscape of quality in North 
Carolina look like now? What should North Carolina’s priori-
ties be for improving quality of care moving forward?

Health care in the United States has always been 
dynamic, with ongoing changes occurring in medica-

tions, technology, and payer relationships. Now, however, 
we are entering a period of not just usual but transformative 
change, as health system consolidation, health care reform, 
and payment reform combine to dramatically reshape 
health care. In this turbulent time, maintaining focus on 
quality of care is critical. The quality of health care in the 
United States has always been a paradox: Our technical 
advances and improvements in outcomes for specific dis-
eases and conditions are celebrated around the world, but 
overall health outcomes and quality of health care for the US 
population have steadily worsened compared to other coun-
tries [1]. Recognizing these trends more than a decade ago, 
the Institute of Medicine of the National Academies issued 
reports that called attention to substantial and pervasive 
problems with quality of care in the United States [2, 3]. 
Medical errors are one of the leading causes of death nation-
ally, and McGlynn and colleagues [4] have demonstrated 
that almost half of patient encounters across the continuum 
of care do not meet evidence-based and consensus-based 
measures of quality of care.

North Carolina has been a national leader in efforts to 
improve the quality of health care, from classic research in 

measurement of quality to major statewide efforts to improve 
care through the North Carolina Area Health Education 
Centers (AHEC) program, Community Care of North 
Carolina (CCNC), the North Carolina Hospital Association 
(NCHA), Medicaid, Blue Cross and Blue Shield of North 
Carolina (BCBSNC), and academic centers. The purpose of 
this issue of the NCMJ is to highlight the statewide organi-
zations that are working together to improve quality of care 
and to describe specific ongoing projects that are occur-
ring across the continuum of care—in health departments  
[5, 6], physicians’ offices [7], intensive care units (ICUs) 
[8], labor suites [9], and rural hospitals [10, 11]. For exam-
ple, Randolph and coauthors describe the Center for Public 
Health Quality and its work to promote quality improvement 
(QI) in local health departments across the state [6], and 
their sidebar provides details of some of the QI projects 
undertaken in Macon County [5]. In other sidebars, Garrison 
and Brown show how a QI project enhanced care for patients 
with asthma [7], Avalos and Lemon describe their efforts to 
prevent central line–associated bloodstream infections in a 
medical ICU [8], and Wright and coauthors offer insights 
gained during their efforts to eliminate early elective deliv-
eries [9]. In addition, Hawthorne and Masterson describe 
the use of Lean principles to improve the quality and safety 
of health care delivery at 2 rural hospitals [10], and in an 
accompanying sidebar, they provide examples of specific 
Lean events at those hospitals [11].

In this issue brief, we address 3 questions: First, can qual-
ity of care be measured and improved? Second, what does 
the landscape of quality look like now in North Carolina? 
Third, what should our priorities be moving forward?

Can Health Care Quality be Measured and 
Improved? 

Clinicians often question whether quality can be mea-
sured accurately. Unlike more concrete measurements—for 
example, the level of sodium in a serum sample—quality is 
perceived as being subjective and based solely on reputation 
(eg, Dr. X is a provider of high-quality care because he is at Y 
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facility or trained at Z institution). In the 2001 report Crossing 
the Quality Chasm [3], the Institute of Medicine’s Committee 
on Quality of Health Care in America identified 6 aims for 
the health care system: safety, effectiveness, patient-cen-
teredness, timeliness, efficiency, and equity. These general 
aims were widely accepted and have been widely applied, 
but the broad concepts have been interpreted in different 
ways.

Fortunately, more than 50 years of work has refined the 
measurement of quality, and much of this work has been 
done in North Carolina. In 1955, Mindel Sheps contrasted 
prerequisites for care, elements of performance, and effects 
of care—in other words, structure, process, and outcomes—
which is the framework we use today [12, 13]. 

Structure refers to features of the health care system—
such as the number of hospital beds, the presence of mag-
netic resonance imaging equipment, and the availability of 
particular types of providers—without which comprehen-
sive care cannot be delivered. To address such needs, the 
Hill-Burton Act of 1946 provided construction grants that 
supported the building of hospitals across North Carolina 
in the 1950s. In the 1960s and 1970s, the AHEC program, 
programs in family medicine, and training programs for phy-
sician assistants and nurse practitioners were launched with 
the goal of furnishing primary care providers for rural and 
underserved communities in the state.

As major initiatives increased the numbers of hospitals 
and doctors, emphasis began to be placed on process: the 
question of whether what was being done was appropri-
ate—whether the right tests, medications, and operative 
techniques were being used [14, 15]—and whether other 
process measures, such as accessibility of care and continu-
ity of care, were suitable.

Finally, spurred by Wennberg’s work demonstrating 
variations in medical care between neighboring communi-
ties within a relatively small area [16, 17], outcomes of care 
began to be emphasized starting in the 1990s; from this per-
spective, high-quality care is that which achieves the best 
outcomes. For example, in considering care for hyperten-
sion, the best care is that which lowers the rate of stroke or 
other sequelae. In addition to survival and major morbidity, 
important outcomes include patient satisfaction [18], qual-
ity of life [19], functional status [20], and cost [21]. Great 
attention has been paid to the psychometric features of 
these measures—whether the instruments measure what 
they intend to measure with both reliability and validity—
and there are now reliable and valid outcome measures that 
can be used in research or in routine clinical practice.

Another key distinction in the measurement of quality of 
care is between technical and interpersonal aspects of care 
[22, 23]. Technical aspects of care refer to those aspects 
under professional control, such as specific drugs, operative 
techniques, or hardware, whereas interpersonal aspects of 
care emphasize the quality of the patient experience. Some 
clinicians are skeptical about the validity of measurements 

of patient satisfaction, but the psychometric features have 
been established for more than 20 years [18]. In a trend 
led by the American Board of Medical Specialties and large 
integrated providers such as Kaiser Permanente, measure-
ment of patient satisfaction has evolved into measurement 
of patient experience, with a shift in focus from the episodic 
(“How satisfied were you with this visit or hospitalization?”) 
to the ongoing (“Do you have problems making appoint-
ments in a timely fashion?”).

As cost of care has become an urgent issue, measure-
ment of cost and cost-effectiveness has become a critical 
component of studies of quality of care. Such measure-
ment is challenging, however, as patients and providers are 
often confused about the language of cost. Most patients 
are familiar with what they are charged, but there is often 
a dramatic difference between what is charged and what is 
covered by insurance. Moreover, the allowed insurance pay-
ment is yet again quite different from the cost of providing 
the care, which includes both the direct cost of supplies and 
personnel and the indirect costs of the infrastructure nec-
essary to provide care. Specifying the perspective is also 
important when considering cost. The perspective of the 
patient (who, from a cost standpoint, is impacted chiefly by 
copays and coinsurance) is different from the perspectives 
of the physician, the hospital, the payer, and society. 

Another key conceptual issue is the measurement of 
care provided to specific populations. Traditionally, health 
care has focused on individual patients who are seen in 
the office or the hospital, and public health professionals 
have led efforts to address risk factors for disease in the 
broader population, such as obesity prevention and smok-
ing cessation programs. Increasingly, however, clinicians 
refer to populations for whom they are providing care, such 
as the patients in a primary care practice with diabetes or 
the patients receiving care from a transplant service. This 
shift has occurred in part because focusing on a target pop-
ulation—a denominator of care—allows effective measure-
ment of access, quality, and cost. The worlds of public health 
and clinical medicine are beginning to merge. As a recent 
Institute of Medicine report [24] underscored, closing the 
gap between public health and primary care is critical to 
improving the health of the overall population.

Can quality be improved? Most current activity is based 
on ideas developed by Deming [25] more than 50 years ago. 
Drawing on observations of automobile assembly-line tech-
niques, he called for improving the manufacturing process 
so that defective cars were not made, rather than waiting 
until manufacturing was complete to inspect the cars and 
reject any that were defective. His ideas, adopted initially 
by Toyota, led to dramatic improvements in quality and ulti-
mately to the legendary rise of the Japanese automobile 
industry.

Deming’s ideas have direct relevance to health care. The 
top portion of Figure 1 depicts the traditional goal of quality 
assurance: Look for “bad apples,” be they doctors or hospitals, 
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and “reject” them, by removing their licenses or closing them 
down. Over the past generation, increasing work in many 
health care settings has improved our ability to identify and 
modify processes in health care that lead to bad outcomes. 
The goal of continuous QI, shown in the bottom portion of 
Figure 1, is to move the entire quality curve to the right, by 
improving the average quality score rather than simply weed-
ing out poor performers. Experience has allowed the devel-
opment of specific QI techniques (including rapid cycling, QI 
coaches, and registries), the extension of QI approaches to 
access to care and efficiency of care, and the broader adop-
tion of Lean culture, which consists of systematic attempts to 
remove waste from processes of care.

So what is the current status of quality measurement and 
QI? Although there will continue to be discussion of new 
measures and of which measures are best, no one doubts 
that it is now both feasible and important to explicitly mea-
sure quality as we deliver and pay for care. Moreover, quality 
is no longer merely an academic issue. Quality was moved 
onto the national political agenda dramatically by 2 key 

Institute of Medicine reports published in 2000 and 2001: 
To Err is Human [2] and Crossing the Quality Chasm [3]. After 
the recession in 2008, in which the bankruptcies of General 
Motors and Chrysler were attributed in large measure to 
the cost of health care for their employees, the advocacy 
of major international corporations [26] called additional 
attention to the economic impact of the poor performance 
of our health care system [27].

The North Carolina Health Care Quality Landscape

North Carolina has developed a number of large-scale 
collaborative efforts to improve the quality of health care. 
The scale and impact of these efforts is unique nationally. 
The oldest and best developed is CCNC, which over the 
past 15 years has developed a statewide system of 14 net-
works devoted to the care of Medicaid patients [28, 29]. As 
DuBard describes in her commentary [30], CCNC’s major 
contributions to quality of care have been statewide involve-
ment of primary care clinicians and community partners, 
the spread of evidence-based practice guidelines for chronic 
disease, claims-targeted care management, and many spe-
cific statewide interventions—including interventions for 
emergency department overuse, asthma, diabetes, transi-
tions of care, generic medications, and medication reconcili-
ation. The NCHA has been a national leader in interventions 
for patient safety and transparency, and its NC Quality 
Center offers valuable leadership, as discussed in the com-
mentary by Koeble and Campione [31]. The AHEC program, 
collaborating with CCNC and many other organizations, has 
led the Improving Performance in Practice program [32] 
and the Regional Extension Center initiative, both of which 
are working to improve office systems to support QI in rural 
and underserved practices, as reported in the commentary 
by Batish [33]. The state’s Medicare Quality Improvement 
Organization, The Carolinas Center for Medical Excellence, 
has supported the use of electronic health records (EHRs) 
and other aspects of QI, many of which are described in the 
commentary by McArdle [34]. Finally, as discussed by Barco 
and Chauncey [35], BCBSNC has consistently advocated for 
QI; their work over the years has led to North Carolina having 
many more practices and clinicians being recognized by the 
National Committee for Quality Assurance than any other 
state of comparable size. These organizations, supported by 
leadership and funding from The Duke Endowment and the 
Kate B. Reynolds Foundation and by ongoing work in aca-
demic centers, have made North Carolina a national leader 
in QI.

Delivery of health care in North Carolina is also chang-
ing dramatically. Most visible is the consolidation of health 
care providers into large integrated systems, which has 
proceeded with blinding speed. According to a letter from 
the North Carolina Medical Society dated August 10, 2011, 
there were 196 independent cardiology practices in the state 
in 2009, but there were only 4 such practices by mid-2011. 
President of the NCHA William A. Pully reports that inde-

figure 1.
How the Goal of Continuous Quality Improvement 
Differs from that of Quality Assurance

A

 B

Note: The goal of quality assurance (A) is to ensure that all episodes 
of care meet a minimum standard (indicated by the vertical line); 
episodes on the low-quality side of the curve are eliminated by 
removing “bad apples” from the system. In contrast, the goal of 
continuous quality improvement (B) is to improve the quality of 
every episode of care, thereby moving the whole curve to the right, in 
the direction of higher quality.
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pendent hospitals in the state have followed a similar pat-
tern of consolidation (written communication, December 4, 
2012). This dramatic trend is occurring for many reasons, 
including contracting leverage, capital needs for EHRs, fear 
of changes in the environment, and the need to manage pop-
ulations under accountable care organizations. Operational 
integration will take much longer than acquisition but will 
offer opportunities for efficiency and for more systematic 
approaches to patient care. In the short term, however, con-
solidation adds significantly to the total cost of care, since 
providers are able to negotiate higher rates with commercial 
insurance companies and therefore get paid more despite 
performing the same amount of clinical work. 

Another major change has been the spread of health 
information technology. A widespread conviction based on 
experience with integrated systems and experience in other 
countries is that adoption of health information technol-
ogy will improve efficiency and enhance quality and safety. 
Therefore, in early 2009 the federal government invested 
substantially in many aspects of health information tech-
nology. The transition has proved both costly and difficult, 
as EHRs reduce productivity and access in the short term 
and mid term, and practices wanting to use EHRs to improve 
quality of care have required sustained support [36]. In 
North Carolina, the large integrated health systems are 
moving as quickly as possible to implement system-wide 
records. Carolinas HealthCare System and Mission Health 
System have chosen Cerner Corporation’s EHR, and all of the 
other systems in the state have chosen Epic System’s EHR. 
AHEC has also helped more than 1,100 individual practices 
install EHRs; the scale of AHEC’s work is unique nationally, 
as is their integration of EHR adoption with QI and with 
the meaningful use incentive program of the Centers for 
Medicare & Medicaid Services (CMS). In addition, work-
ing with AHEC, BCBSNC has introduced the North Carolina 
Program to Advance Technology for Health, which provides 
funding, training, and help with EHR maintenance to prac-
tices that could not otherwise afford an EHR system [37].

Unfortunately, the attempt to develop a statewide health 
information exchange has failed. Over the long term, the fail-
ure to develop an integrated information structure will be a 
major limitation on QI. Epic EHR systems will provide some 
ability to share clinical information, but a robust statewide 
infrastructure would have allowed care management and 
transparency across systems and payers. Mission Health 
System and New Hanover Regional Medical Center have 
led the development of more robust regional health infor-
mation exchanges, which are beginning to demonstrate the 
potential of sharing clinical information across sites. CCNC 
has made its informatics center [29] into a major resource 
for improving care for Medicaid patients, driving case man-
agement for the sickest patients and providing clinicians 
with information at the point of care. Perhaps the most 
promising current projects are the collaboration of CCNC 
with BCBSNC and CMS on the Southern Piedmont Beacon 

Community Program [38] and a multipayer demonstration 
project of advanced medical homes in rural counties [39]. 
These projects are attempting to integrate information 
across insurers and to drive case management and clinical 
care. I believe that such information, aggregated by primary 
care practices, is a precondition for major improvements in 
care.

As this article goes to press, the Governor has proposed a 
dramatic plan to reorganize Medicaid. Details are still pend-
ing, but key elements of the plan include the development of 
3–4 competing statewide coordinated care networks; inte-
gration of medical, mental, and other aspects of care; and 
capitated payment. This proposal is further evidence of the 
transformative nature of our times, and it provides an object 
lesson in the importance of maintaining a focus on quality 
and transparency.

Mental Health

No description of North Carolina’s health care landscape 
would be complete without some mention of mental health 
care. A previous issue of the NCMJ laid out both the chal-
lenges and the opportunities for the future. In the late 1980s 
and the 1990s, in North Carolina as in other states, funding 
for mental health care was largely carved out from medical 
care, and overall mental health funding has declined signifi-
cantly compared to funding for other aspects of health. In 
North Carolina, the well-intentioned but incomplete reform 
of the public mental health system, combined with down-
turns in the economy during the past decade, has greatly 
weakened the public mental health system. The significance 
of these trends is substantial, and many people believe 
that the overall health cost curve cannot be shifted without 
attention to mental health care—both care for those with 
severe and persistent illness and care for those with mood 
and other disorders, the latter of which could be sensibly 
integrated with primary care [40]. For purposes of quality of 
care, it is critical that mental health conditions be included 
in the list of comorbid conditions that greatly affect out-
comes and that QI initiatives include attention to mental 
health care, if possible.

Priorities for the Future

The health of North Carolina’s citizens has faced chal-
lenges over the past 2 generations. In the 1940s, North 
Carolina had one of the highest rates of rejection of draft-
ees in World War II, which represented striking evidence of 
the poor health status of its citizens compared to those of 
other states [41]. In 2012, after 2 generations of investment 
and economic development, the prevalence of diabetes and 
obesity (9.3% and 27.8%, respectively, in 2010) were con-
tinuing to increase in North Carolina, immunization rates for 
children 19–35 months of age had dropped to below 90% for 
the first time in 8 years, and the rates of infant mortality and 
low birth weight remained high compared with other states 
[42]. America’s Health Rankings [42] rated North Carolina 
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33rd among US states in 2012 (up from 35th in 2011). There 
has been some progress, but it has been painfully slow.

Why haven’t we made more progress? Borrowing from 
Berwick [43], one answer is that the health care system 
needs to be redesigned at 4 levels: patients’ experiences and 
expectations; the microsystems that actually provide care; 
the organizations that support those microsystems; and the 
social/political/economic environment that shapes those 
organizations.

Patient Experience and Expectations
Up to 75% of health care costs are driven by patient 

lifestyle choices such as smoking, inactivity, and poor diet. 
Providers, payers, and policymakers need to align incen-
tives for healthy and affordable health care decisions. This 
includes both lifestyle choices and choices made in ongoing 
health care, from involvement in care for chronic diseases 
to decisions about elective procedures. It is also important 
that patients trust that clinicians’ and payers’ recommenda-
tions are aligned with improving patient health rather than 
increasing profits. Access to care and continuity of care are 
key drivers of patient experiences and can be measured 
directly as we put together “balanced scorecards” for clini-
cal care. Finally, we need more transparency in terms of cost 
and clinical quality/outcomes, consistent assessment and 
improvement of patient experience, and greater patient 
involvement in the process of care through patient advisory 
councils and similar structures.

Microsystems of Care
Many of the commentaries in this issue illustrate the 

potential of microsystem changes to improve quality across 
the continuum of care. The scale and variety of these efforts 
is remarkable and sets North Carolina ahead of the field 
nationally. The poster child for microsystem transformation 
is Medicare’s focus on hospital readmissions. Beyond spe-
cific projects, prioritizing which quality measures are most 
important is critical. Small offices and current EHRs cannot 
improve scores on multiple measures of quality simultane-
ously; hospitals and even large academic systems can only 
work on limited numbers of problems at one time. Moreover, 
few existing measures capture the multiple comorbidities 
that are characteristic of the sickest and costliest patients. 
Related to the number of measures is the reality that dif-
ferent payers track different measures; in many ways, we 
live in a quality Tower of Babel. The solution is for payers, 
providers, and the public to collaborate and to do the hard 
work of prioritizing what is most important to the health and 
economy of North Carolina. In other states, the insurance 
commissioner has played a critical role in setting the quality 
measures to be used and in requiring transparency, in much 
the same way that we regulate the content and labeling of 
foods and drugs.

Sustainability of QI depends on payment reform. 
Traditional payment systems reward volume and proce-

dures, and they encourage lack of coordination of care 
and siloed providers. It is no accident that serious work to 
improve transitions of care only began with changes in pay-
ment to hospitals for readmissions! Furthermore, ratchet-
ing down on fee schedules can have a perverse effect, as 
providers and hospitals may respond by increasing volume. 
Transitioning from our current fee-for-service system will be 
difficult and complex. Internal disagreements among pro-
vider organizations are also common when clinicians’ inter-
ests, financial perspectives, and administrative necessities 
collide. Better physician leadership and collaboration with 
payers are needed to transition from medical piecework to 
value-based systems.

Supporting Organizations
Local efforts to improve quality of care are necessary but 

not sufficient. As Stackhouse mentions in his commentary, 
clinicians and their organizations have ongoing reservations 
about the process [44]; we must continue to engage them. 
More broadly, the state will continue to need statewide 
organizations and initiatives such as CCNC, the NC Quality 
Center, AHEC’s Improving Performance in Practice program 
and Regional Extension Center, and the North Carolina 
Health Quality Alliance. These statewide collaborative 
efforts are what set North Carolina apart from other states. 
These efforts need both policy support and financial support. 
To build a system that supports quality, we must bring pro-
viders, communities, and employers into the process; provide 
independent review; coordinate statewide initiatives; and 
address disparities across regions, races, and rurality. 

Often unremarked is the inevitable transition that the 
workforce must undergo as we move from a hospital-focused 
system with siloed professionals to one that places greater 
emphasis on primary care, community-based care, and inter-
professional teams. This workforce will be critical for QI. In 
recent years, many new training programs for nurse practi-
tioners and physician assistants have begun, and 2 medical 
schools have expanded. However, large majorities of physi-
cians, nurse practitioners, and physician assistants now go 
into subspecialties, and interprofessional education is just 
beginning. AHEC has led efforts to train new kinds of pri-
mary care providers and teams of providers [32, 33, 45, 46]. 
Collaboration between community colleges and traditional 
health affairs campuses will also be necessary, even as we 
emphasize social accountability for our educational institu-
tions [47, 48].

Environment
QI requires a nonpunitive and trusting environment, 

adequate financial information, clinical resources, and 
determined leadership. Although North Carolina has made 
significant progress—by passing tort reform in 2011 [49], by 
establishing the CCNC informatics center, and by launch-
ing the multipayer project—several critical barriers remain. 
Trust is sorely lacking among patients, providers, payers, 
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and the government. As we look at other countries’ universal 
health coverage and their better health outcomes, a notable 
difference is the willingness of their citizens to accept gov-
ernment leadership.

The economic recession and slow recovery have added to 
our challenge by decreasing funding for systematic change 
at the state level while increasing demand for affordability 
and improved outcomes. Political gridlock at the federal and 
state levels has hindered efforts to create health informa-
tion exchanges, reform mental health care, expand cover-
age, and fund pilot programs that could help us learn how 
to improve the organization and effectiveness of health care. 
Finally, health care reform itself will significantly reduce the 
funding to hospitals across the state, just as we must begin 
to transition workforces from hospitals to ambulatory and 
community settings. The community benefit that has tradi-
tionally been provided by hospitals must be preserved even 
as funding streams change focus.

We have come a long way, but we still have a long way to 
go. Moving forward, our goal should be a focus on the Triple 
Aim [28] of improving health outcomes, ensuring better 
patient experiences, and increasing affordability—and we 
should strive to achieve these goals all at the same time and 
as soon as possible. We believe that the Triple Aim should 
become the standard for setting metrics, determining pro-
gram priorities, and making decisions. This will require col-
laboration, leadership, accountability, and a laser-like focus 
on outcomes and behavior change.  
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The NC Quality Center is transforming health care quality 
and patient safety in North Carolina by providing leadership, 
direction, and a vision to ensure that North Carolina delivers 
the best health care possible.
 

At the State Hospital Association Executives Forum in 
the summer of 2004, President of the North Carolina 

Hospital Association (NCHA) William Pully heard a talk 
by Donald M. Berwick, a leading authority on health care 
quality and improvement. Following this talk, Pully began 
to speculate about how the NCHA could increase its pres-
ence in driving health care transformation at the state level; 
at the urging of Mary L. Piepenbring, a vice president of 
The Duke Endowment, and with the support of the NCHA 
Board of Trustees, Pully soon submitted a grant application 
to establish the North Carolina Center for Hospital Quality 
and Patient Safety. Later that year, The Duke Endowment 
awarded the NCHA a 5-year grant, and the center was 
established.

In 2012, the center was renamed the NC Quality Center 
(NCQC) to reflect its growth beyond the hospital setting, 
and its mission was updated to reflect its efforts across the 
continuum of the health care delivery system. The mission 
of the NCQC is to partner with providers and communities in 
their efforts to provide safe, high-quality health care. To sup-
port health care providers and their communities in these 
efforts, the NCQC provides educational and collaborative 
programs as well as analyses of quality of care and patient 
safety data.

Foundational Elements

The NCQC initially focused its activities on the Institute 
for Healthcare Improvement’s 100,000 Lives Campaign. 
However, the center wanted to do more to assist organiza-
tions in their efforts to improve quality of care and patient 
safety at a systems level. Taking into account lessons 
learned by leaders in the military and in high-risk industries 
such as aviation and nuclear power, the NCQC established 
the foundational elements for a highly reliable health care 
organization (Figure 1). The NCQC recommends that hos-
pitals strive to develop a strong safety infrastructure by 
incorporating these elements: teamwork and communica-
tion, a fair and just culture, reliable processes, proactive 

assessment of risk, and continuous organizational learning. 
These elements become the cornerstones of patient safety 
and quality of care, and they serve as the glue that makes 
new best practices successful and sustainable. The NCQC 
has established specific educational and collaborative pro-
grams for each element, developed a team of well-educated 
trainers, built tools and data systems to assist hospitals, and 
infused the foundational elements into all of the programs 
led by the NCQC. In addition, the NCQC’s leaders promote 
trust and transparency of information as key attributes of a 
culture of patient safety.

An example of a program devoted to one of these foun-
dational elements is the NCQC’s Just Culture collaborative 
program, which began in 2006. This collaborative program 
focuses on promoting a safety culture that is fair and just, 
yet accountable [1]. This 2-year collaborative program is 
based on the Just Culture model developed by David Marx 
and promoted by the company Outcome Engenuity. To 
date, 3 Just Culture collaborative programs have concluded, 
and 2 programs are currently in progress. To measure the 
internal culture of the hospitals that are part of the collab-
orative, staff members of each participating hospital take 
the Agency for Healthcare Research and Quality’s Hospital 
Survey on Patient Safety Culture at the beginning of the pro-
gram and again at the end of the program. The results of the 
2010 Just Culture collaborative program show improvement 
in 8 of the 12 survey dimensions (Figure 2). For 2 highly rel-
evant dimensions—nonpunitive response to error and com-
munication openness—the proportion of respondents who 
viewed the dimension positively increased by 5%. In com-
parison, national trends showed increases of only 1% and 
0.5% in these 2 dimensions, respectively, between 2010 and 
2011 [2].

Current Initiatives

The NCQC initially aligned its priorities and goals with 
those set by the National Priorities Partnership. In response 
to the Affordable Care Act, the US Department of Health 
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and Human Services (DHHS), in partnership with key stake-
holders (including the National Priorities Partnership), 
released the National Strategy for Quality Improvement in 
Health Care [3]. This strategy, a national blueprint for all 
health care stakeholders across the nation, prioritizes qual-
ity improvement efforts, harmonizes the efforts of the stake-
holders, and outlines a measurement strategy for collective 
success. The majority of the NCQC’s work is aligned with the 
first of 6 priorities outlined in this national strategy: making 
care safer by reducing harm caused in the delivery of care. 

At the national level, many organizations are collabo-
rating and partnering to affect the goals of the National 
Strategy for Quality Improvement in Health Care. Tasked 
by DHHS, the Centers for Medicare & Medicaid Services 
(CMS) is leading the national Partnership for Patients ini-
tiative to reduce patient harm. This initiative established 
hospital engagement networks to identify best practices for 
reducing the incidence of hospital-acquired conditions, to 
diffuse and teach those best practices to hospitals, and to 
assist hospitals with the implementation of new strategies. 
The NCQC is leading 1 of the 27 regional hospital engage-
ment networks in partnership with the Virginia Hospital 
and Healthcare Association. Through this national initia-
tive, the NCQC is providing collaborative learning networks 
on adverse drug events, catheter-associated urinary tract 
infections, central line–associated bloodstream infections, 

injuries from falls and immobility, obstetric adverse events, 
pressure ulcers, surgical site infections, venous thrombo-
embolisms, ventilator-associated pneumonia, and prevent-
able readmissions.

The workhorse of the NCQC programs is the collabora-
tive based on the Institute for Healthcare Improvement’s 
Collaborative Model for Achieving Breakthrough Improvement 
[4]. When staff members from the hospitals participating in 
a collaborative meet, either in person or through webinars, 
they have an opportunity for true collaboration and shared 
learning; they can describe their quality-improvement goals, 
compare their outcome measures, and openly discuss their 
struggles and the barriers they face. In addition to the Just 
Culture program, other collaborative programs offered by the 
NCQC focus on preventing health care–associated infections; 
reducing avoidable readmissions; improving maternity care; 
and providing reliable core processes of care—processes that 
have been established as being central to good outcomes and 
that are used at the right time for every applicable patient.

In 2008, the NCQC was proud to be the first organization 
in North Carolina to be certified as an official federal Patient 
Safety Organization (PSO) by the Secretary of DHHS. This 
designation allows health care organizations to confiden-
tially report information about serious patient safety events 
to the NCQC and ensures that this information is protected 
from legal discovery. PSOs were established as part of the 

figure 1.
The NC Quality Center’s Foundational Elements for a Highly Reliable Health Care organization

aOptimizing teamwork and communication within health care.
bPromoting a safety culture that is fair and just, yet accountable.
cDesigning reliable processes and systems by applying Lean principles, taking human factors into account, and relying on 
evidence-based science.
dLearning from unwanted events that occur and implementing changes to reduce the risk of them happening again.
eCreating an environment that encourages continuous learning.
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figure 2.
Percentage of Positive Responses on the Agency for Healthcare Research and Quality’s Hospital Survey on Patient Safety 
Culture, Measured Before and After Participation in the 2010 Just Culture Collaborative Program of the NC Quality Center

Patient Safety and Quality Improvement Act of 2005 [5] 
to encourage facilities to investigate the root causes of an 
adverse event through a standardized reporting process that 
allows for organization learning, prevention strategies, and 
feedback.

One of the keys to the success of the NCQC’s programs is 
that the center partners with similar organizations, such as 
The Carolinas Center for Medical Excellence and the North 
Carolina Department of Public Health, in order to optimize 
resources, reduce duplication of efforts, and offer a single 
initiative to the health care community. The NC 39 Weeks 
Campaign is a new and wonderful partnership that includes 
the NCQC, the March of Dimes Foundation, the Perinatal 
Quality Collaborative of North Carolina, Community Care 
of North Carolina’s Pregnancy Medical Home, the television 
station FOX50, and the radio station MIX 101.5 WRAL-FM. 
The goal of the statewide partnership is to prevent a sched-
uled elective delivery before a pregnancy reaches full term.

Commitment to Transparency and Measurement

The NCQC promotes the open sharing of hospital perfor-
mance measures for the purposes of improvement, account-
ability, and learning. Studies show that comparative hospital 
quality reports intensify hospital quality improvement efforts, 
improve an organizational culture in ways that promote qual-
ity of care and patient safety, and positively influence hospital 
operations by placing higher priority on quality of perfor-
mance [6, 7]. Therefore, as an immediate goal in 2006, the 
NCQC launched www.NCHospitalQuality.org, a public Web 
site that reports and compares hospital-level quality perfor-

mance scores for nonfederal acute-care hospitals in North 
Carolina. In addition to providing consumers with standard-
ized and reliable information about quality of care, the site’s 
objective has been to provide performance benchmarks that 
will assist and stimulate hospitals’ efforts to continuously 
improve their quality of care.

Beginning in July 2007, the NCQC began publicly report-
ing hospital-specific scores for a measure called “optimal 
care.” Hospitals receive separate optimal care scores for 4 
different health conditions: heart attack, heart failure, pneu-
monia, and surgery. The optimal care measure employs an 
all-or-none methodology to determine whether a patient 
with 1 of the 4 conditions received all of the recommended 
treatments for which he or she was eligible. This method-
ology supports the notion that achieving a desired clinical 
outcome requires the completion of a full set of tasks; thus, 
it puts an emphasis on system-wide implementation of reli-
able processes of care that require teamwork, communica-
tion, and involvement from all levels of staff.

Before the optimal care scores were introduced, the Web 
site was reporting condition-level summary scores that were 
aggregates of the individual scores. In comparison, the opti-
mal care scores have been lower as a result of this method’s 
more stringent and sensitive scoring. Use of these scores 
therefore raises the bar for performance and increases their 
ability to improve outcomes [8]. The optimal care scores 
were not public measures, so with the backing of the NCHA 
Board of Trustees and the NCQC Board, the NCQC set out 
to get consent from each hospital to allow The Carolinas 
Center for Medical Excellence to calculate these scores and 
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Project to Prevent Central Line–Associated Bloodstream 
Infections in the Medical Intensive Care unit
David Avalos, Deirdre Lemon

In an attempt to reduce the rate of central line–associ-
ated bloodstream infection (CLABSI) in its medical inten-
sive care unit (ICU), Gaston Memorial Hospital in 2009 
joined the NC Prevent CLABSI Collaborative that had been 
formed by the North Carolina Center for Hospital Quality 
and Patient Safety (now known as the NC Quality Center). 
Our team was comprised of nursing managers, clinical 
nurse specialists, infection preventionists, risk managers, 
ICU staff nurses, and members of the IV team. At this time, 
we did not focus on the Comprehensive Unit-based Safety 
Program recommended by the collaborative. Instead, we 
focused on house-wide initiatives, such as hand hygiene 
campaigns and “scrub the hub” campaigns, and we also 
initiated multidisciplinary patient care rounds. Although 
we did see some reductions in CLABSI rates, those lower 
rates were not sustainable.

When we decided to participate in the continuation of 
the NC Prevent CLABSI Collaborative that began in August 
2011, we knew that we had to make some changes. There-
fore the Comprehensive Unit-based Safety Program was 
adopted in 2011 and was utilized during the second phase 
of the collaborative. We knew that staff buy-in was a key 
factor and that staff members had to own this project in 
order for it to succeed. We created a Medical ICU Perfor-
mance Improvement Project focused on CLABSI rate re-
duction. Medical ICU staff members were encouraged to 
participate in team meetings, and their input was viewed 
as essential.

Medical ICU CLABSI rates were posted monthly and 
were discussed at every unit meeting so that staff members 
were made aware of their progress. Whenever a CLABSI 
was identified, staff members were asked to participate in 
a defect analysis, which helped them to take ownership of 
the situation and to hold one another accountable. Mem-
bers of the staff began to engage in conversations and to 
explore additional opportunities for improvement. They 
began reporting concerns about other areas of the hos-
pital where practices differed from those followed in the 
medical ICU. Their feedback was instrumental in helping 
to identify the need to implement our nursing strategies in 
other departments, such as respiratory therapy, anesthe-
sia, and radiology, and to impart those strategies to labo-
ratory personnel and any other health care workers who 
accessed the vascular system.

Staff members created a central line maintenance bun-
dle, which was used as a teaching tool and in competency 
check-offs. “Super users” were trained in aseptic tech-
nique and blood culture collection. The super users then 
trained their peers and performed competency checks. 
The maintenance bundle checklist was also used as an au-
dit tool to track compliance. This tool was later reformat-
ted and is currently used hospital-wide as a competency 
check-off.

The strategies and outcomes discussed in the NC Pre-
vent CLABSI Collaborative were also a standing agenda 
item for our Vascular Access Safety Team Committee. We 

post them on a public Web site. The chief executive officer 
of each NCHA hospital effectively consented to the public 
posting of the hospital’s report card, knowing that these 
scores would be displayed alongside those of the hospital’s 
peers and could look less favorable than what was previ-
ously displayed. 

Because the NCQC is, in a sense, a “department” of 
the NCHA, the center is challenged by the NCHA Board of 
Trustees to raise the bar and to move faster. For example, 
since 2006, the state’s average score for each of the 4 opti-
mal care conditions has shown a steady upward improve-
ment. Yet, in 2010, the NCHA Board wanted to be sure that 
the low performers were not being left behind. This concern 
resulted in the addition of the Hospital Quality Dashboard 
to the performance report Web site. The dashboard clearly 
shows which hospitals are in the top and bottom quartiles 
for each of the 4 optimal care conditions, as well as show-
ing the 30-day mortality rates for 3 conditions, the 30-day 
readmission rates for 3 conditions, and 2 dimensions of the 
patient perception of care survey. The dashboard design is 
also used to measure the NCQC itself by setting internal 
organizational goals (such as measuring levels of hospital 

participation in programs and hospital participation in sur-
veillance of hospital-acquired infections) and setting targets 
for quality and patient safety that continuously push for 
greater improvement.

Challenges

The health care patient safety and quality improvement 
community continues to struggle with the lack of real-time 
data and the need for reliable methods of measurement 
that allow for quick provider feedback and reveal trends in 
patient safety [9]. While claims data can be used for some 
measurements, this source has several limitations, including 
incomplete information, the need to account for changes in 
coding and definitions, and the fact that claims databases 
lag at least 6 months behind the actual provision of care. 
Collection strategies have been used for the past 10 years 
or longer that require the review of individual patient charts 
or the reporting of complications and adverse events by pro-
viders. This approach is time-consuming and expensive, and 
it often results in sample sizes that are too small to result in 
reliable measurements. Therefore, the NCQC provides mea-
surement services to hospitals that facilitate the creation 
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measured the success of our initiatives and performed 
return-on-investment analyses to justify hospital-wide 
adoption of our strategies. We had been using neutral 
needleless connectors on our peripheral lines and me-
chanical valves on our central lines, but we decided to 
switch to use of a positive pressure displacement valve 
for both peripheral and central lines. We implemented the 
recommendation of the Centers for Disease Control and 
Prevention that all patients with a central line be bathed 
using a product containing chlorhexidine gluconate [1-3]. 
We eliminated the use of bath basins and began using pre-
packaged baths for all patients. We also began requiring 
that a second health care worker be present for all cen-
tral line insertions, and this intervention prompted bet-
ter compliance with central line insertion practices and 
helped to prevent routine use of femoral insertion sites for 
central lines [1-3].

During our involvement with the NC Prevent CLABSI 
Collaborative, an outbreak of vancomycin-resistant en-
terococcal (VRE) bacteremia occurred, which opened up 
communication with physicians, surgeons, the chief medi-
cal officer, and the chief nursing officer. Their involvement 
improved cooperation between departments. For example, 
the medical ICU partnered with Environmental Services to 
perform a thorough cleaning of not only all patient rooms 
but also all common areas in the medical ICU. We also 
worked with the laboratory to perform active surveillance 
for VRE bacteria and to perform VRE screenings on every 
patient admitted to a critical-care bed [4].

During our continued involvement in the NC Prevent 
CLABSI Collaborative, we have focused on the Compre-
hensive Unit-based Safety Program and have been able 
to decrease CLABSI rates hospital-wide. The key to our 

success has been the involvement of bedside nurses and 
their taking ownership of the unit’s infection rates by doing 
what is right for patients and developing a culture of safety 
for all patients.  

David Avalos, BSN, RN, oCN infection preventionist, Gaston 
Memorial Hospital, CaroMont Health, Gastonia, North Carolina. 
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of larger sample sizes to better understand the impact of 
quality improvement interventions and to prioritize areas for 
improvement.

Moving Forward

With health reform and the need for more efficient, high-
quality care come new challenges for the NCQC and for 
North Carolina’s health care providers. Hospitals and phy-
sician clinics must be “meaningful users” of certified elec-
tronic health records technology by 2014 or they will face 
negative Medicare payment adjustments in 2015. Hospitals 
and physicians are also facing new pay-for-performance 
programs that require very tedious data collection and mea-
surement. Furthermore, the Affordable Care Act includes a 
new program to reduce payments for hospitals with worse-
than-expected readmission rates. This change should result 
in new community partnerships and better postdischarge 
communication aimed at improving the transition of care 
after a patient’s hospitalization.

With new competing priorities, the workload of hospi-
tal staff is increasing at a pace that exceeds resources and 
training. Real or perceived staffing deficiencies can put a 
patient at risk for a health care–acquired complication or 

an adverse event; however, a strong safety climate (which 
is one of the NCQC’s foundational elements) can ameliorate 
the stress levels of those who work with high-risk patients 
[10]. Therefore, the NCQC will continue to educate and lead 
organizations as they build a strong culture of patient safety 
that instills fairness and accountability.

The NCQC and the NCHA embrace the opportunity to 
offer their leadership and vision to all of North Carolina’s 
health care providers as they tackle new challenges with a 
dedication to better teamwork across all health care settings 
and to patient-centered, high-quality care.  
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Eliminating Early Elective Deliveries at New Hanover Regional 
Medical Center
Lydia N. Wright, Barbara Buechler, Hannah Haigh Brownlow

In the fall of 2009, New Hanover Regional Medical Cen-
ter (NHRMC) joined the Perinatal Quality Collaborative of 
North Carolina’s project to eliminate elective deliveries 
before 39 weeks of gestation. NHRMC’s stated aim was to 
decrease the proportion of births before 39 weeks of ges-
tation that are elective to 5% or less, and to accomplish 
this goal by September 30, 2010. The baseline data for 
NHRMC indicated that 28% of deliveries that took place 
between 37 weeks and 38 weeks plus 6 days of gestation 
were not medically indicated. Most of these early elective 
deliveries were scheduled cesarean sections.

A 3-pronged approach was implemented to meet this 
aim. First, the department of obstetrics and gynecology 
adopted the reduction of elective deliveries to 5% as its 
quality goal for 2009-2010. Physicians agreed not to in-
duce labor or schedule a cesarean section at a gestational 
age of less than 39 weeks without a medical indication. 
Hospital administrators also agreed to facilitate this goal. 
Second, education focusing on current evidence regarding 
the advantages of not delivering before 39 weeks of ges-
tation was provided to nursing staff and other providers 
who care for pregnant women. This information was pre-
sented at department and staff meetings, sent via email, 
and reviewed during a visit to each obstetrics and gyne-
cology group. Third, the process for scheduling inductions 
was changed. Inductions had previously been scheduled by 
health unit clerks, but this function was shifted to the regis-
tered nurse clinical coordinators for labor and delivery, who 
did not schedule any delivery requested prior to 39 weeks 
of gestation unless it was medically necessary. Examples 
of conditions that might necessitate a delivery before  
39 weeks of gestation include preeclampsia, uncontrolled 
diabetes, intrauterine growth restriction, nonreassuring 
fetal tracing, placenta previa with bleeding, fetal demise, 
chorioamnionitis, and placental abruption. If a clinical co-
ordinator was unsure about the medical necessity of an in-
dication for induction, he or she could contact the manager 
for labor and delivery or the medical director of obstetrics.

The Obstetrics Safety Team (a multidisciplinary qual-
ity team) completed retrospective chart reviews of all 
scheduled deliveries between 37 weeks and 38 weeks 
plus 6 days of gestation to ensure that they were medi-
cally indicated. The chart was required to contain not only 
the indication for the delivery, but also the supporting data 
for the indication. For example, the chart could not sim-
ply state that oligohydramnios was the indication; it also 
had to include the specific amniotic fluid index level. If any 
patient was found to have delivered prior to 39 weeks of 
gestation without a medical indication, the admitting phy-
sician would be contacted; if, after review, there was no 
medical indication for the delivery, the provider would be 
counseled by the medical director of obstetrics. This per-
sonal communication between the medical director and 
her colleagues was essential for success.

In the department of obstetrics, results of the chart 
reviews were shared at all meetings of the medical staff, 
the nursing unit, and the Unit Practice Council. Graphs 
of results were posted on all units. Finally, staff members 
maintained a running total for the number of days that had 
passed since the last elective delivery. NHRMC celebrated 
its 1-year mark on March 24, 2012. In terms of the propor-
tion of elective deliveries that occurred before 39 weeks 
of gestation, this rate was 6% in September 2010, 2% in 
September 2011, and 0% in September 2012.

Of course, there were challenges. Although the depart-
ment voted to restrict elective deliveries before 39 weeks, 
not all members of the department were in attendance at 
that meeting. It took time to achieve buy-in from everyone. 
Patients admitted through the obstetric triage department 
did not always meet the criteria for a medically indicated 
delivery. Also, the criteria for accepted medical indications 
were initially not well defined, but this situation improved 
with the publication in August 2011 of an article synthesiz-
ing the available information regarding the conditions that 
can result in late preterm and early term births and specify-
ing the optimal timing of delivery for specific conditions [1].

Success continues today as the department looks for-
ward to celebrating 2 years without an elective delivery 
prior to 39 weeks of gestation; we hope to achieve this 
milestone on March 24, 2013.  
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Principles of Lean management are being adopted more 
widely in health care as a way of improving quality and 
safety while controlling costs. The authors, who are chief 
executive officers of rural North Carolina hospitals, explain 
how their organizations are using Lean principles to improve 
quality and safety of health care delivery. 

Health care delivery systems, including hospitals and 
physician practices, must respond to the new reality 

of public, governmental, and payer demands for improved 
outcomes at lower costs. A growing number of them are 
turning to the principles, practices, and philosophy of 
Lean manufacturing, which uses a process of continuous 
improvement to eliminate waste and improve efficiency 
and customer service. The rural hospitals that the 2 of us 
lead, Columbus Regional Healthcare System and Sampson 
Regional Medical Center, adopted Lean management sys-
tems about 2 years ago. We joined a collaborative of 6 rural 
hospitals that are all receiving support to adopt Lean man-
agement principles from the North Carolina Center for Rural 
Health in conjunction with Simpler Consulting, with funding 
assistance from The Duke Endowment and the Golden Leaf 
Foundation.

Over the years, there have been many initiatives and pro-
grams that have promised to help hospitals and providers “do 
more with less.” Why do we believe that Lean management is 
a better answer for our organizations? 

First, unlike tactics that are designed solely to reduce 
costs, meet productivity goals, or address specific quality 
indicators, Lean management systems are designed to focus 
on meeting customer needs. A naturally occurring outcome 
of doing so is the provision of care that is of higher quality and 
that costs less. In other words, a Lean approach provides the 
“how” in the form of a new organizational focus on continu-
ous improvement in meeting customer needs, whereas other 
initiatives often focus on “what” to do to reduce costs or to 
increase quality, using predetermined prescriptive tactics. 

Second, Lean management includes a commitment to 
respect the people involved in health care delivery. Unlike the 
top-down tactics that frequently frustrate those of us in the 
health care industry, Lean management puts analysis, deci-
sion making, and process design back in the hands of the real 
experts, those on the frontlines: doctors, nurses, therapists, 
technicians, dieticians, registrars, environmental service 
personnel, and others. Lean management gives health care 

providers and workers a means of retaking ownership of their 
health care delivery processes. 

Third, Lean management provides a platform and cre-
ates an organizational appetite for continuous and proactive 
(rather than sporadic and reactive) improvement—and it 
does so in a way that is critical of processes, not people.

As health care organizations have started to implement 
Lean principles, we are overcoming any concern that such 
principles are only applicable to manufacturing. We are also 
learning key lessons that can accelerate health care’s adop-
tion of Lean principles. John Toussaint and Roger Gerard,  
2 national leaders of Lean health care, in their 2010 book On 
the Mend, share one such key lesson: the concept of middle 
flow. They say that they have found that delivery of health 
care generally occurs in 3 flows: upstream, middle, and 
downstream.

Upstream is everything that happens before a doctor sees the 
patient, from setting appointments to getting vital statistics, 
laboratory tests, and asking why the patient wishes to see 
the doctor. The downstream flow includes getting additional 
information to the patient, running follow-up tests, dispens-
ing prescriptions, and setting new appointments.

Upstream and downstream flows, they say, are fertile 
ground for reducing waste and for improving quality through 
the efforts of Lean teams to redesign and standardize pro-
cesses. The middle flow includes provider-patient interac-
tions and decision making, areas in which improvement and 
standardization are generally best left to individual medical 
professionals [1].

Adoption of Lean principles in health care is still in its 
relative infancy, although tremendous results have already 
been achieved by national Lean leaders such as Denver 
Health, ThedaCare, and Virginia Mason Medical Center—
organizations that are consistently achieving excellent out-
comes at lower costs. Case studies from these and other 
nationally recognized organizations are available in an 
excellent recent discussion paper published by the Institute 
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of Medicine, titled “A CEO Checklist for High-Value Health 
Care” [2]. Columbus Regional Healthcare System, Sampson 
Regional Medical Center, and the other hospitals in our 
North Carolina collaborative are making great strides as well 
(see Table 1). Our early results are due both to events that 
focus on rapid improvement and to the deployment of Lean 
thinking and Lean tools across our organizations.

Our organizations started their Lean work by clarifying 
organizational needs and prioritizing areas of focus (called 
value streams); we then formed multidisciplinary teams 
to study each organization’s top priority value stream in 
order to understand the various processes within that value 
stream. Value streams provide a new way to look at health 
care delivery from the patient’s vantage point, as opposed 

to the departmental or service-line viewpoint typically 
adopted by hospitals. For example, the emergency-care 
value stream at Columbus Regional Healthcare System 
includes all processes from patient entry into the emergency 
department through discharge, admission, or transfer, and 
includes multiple departments (registration, emergency, 
laboratory, imaging, cardiopulmonary, etc) because of their 
role in upstream, middle, and downstream flows. Sampson 
Regional Medical Center chose surgical care as its top pri-
ority value stream. Once we defined and evaluated the vari-
ous processes within each organization’s top priority value 
stream, we embarked on the real work: rapid improvement 
events (RIEs).

RIEs are typically weeklong events for teams that are 

Lean Events at Columbus Regional Healthcare System and 
Sampson Regional Medical Center
Henry C. Hawthorne III, David J. Masterson

Lean methods, which emphasize continuous improve-
ment to eliminate waste and improve efficiency and cus-
tomer service, are increasingly being employed in the 
health care setting. Over the past 2 years, Columbus Re-
gional Healthcare System and Sampson Regional Medical 
Center have held more than 50 Lean events, 2 of which are 
described here.

Improving Mammography Services at 
Columbus Regional Healthcare System

In November 2012, a rapid improvement event (RIE) 
team was convened to study and improve delivery of 
mammography services to patients receiving care at Co-
lumbus Regional Healthcare System. The RIE team was led 
by a frontline mammography assistant and also included 
leaders from the departments of imaging and patient fi-
nancial services; frontline staff members from the depart-
ments of mammography, imaging, and pharmacy (for “a 
fresh set of eyes”); a staff member from a local obstetrics 
and gynecology practice; a radiologist; and a patient who 
had shown interest in sharing her experiences and help-
ing to identify opportunities for improvement. Due to time 
constraints, the radiologist did not participate for the en-
tire week but was consulted when process changes were 
identified that required radiologist input, buy-in, or design 
assistance.

In preparation for the event, team members gath-
ered data about the delivery of mammography services, 
mapped out the current state of the process, and proposed 
balanced goals for improvement. The chosen goals were: 
to achieve an 86% reduction in the average time until the 
next available appointment for a diagnostic examination; 
to reduce the time from testing to delivery of results to 
the patient’s primary care physician by 90%; to increase 
weekly mammography volume by 15%; and to increase the 
gross margin of profit per mammogram by 15%.

The team mapped how the process should look from 

the patient’s perspective; used this preparatory work to 
evaluate the current process map; and identified which 
components of the process were truly valuable for pa-
tients, which were wasted steps, and which steps involved 
a waste of resources. The team then created a series of ex-
perimental process changes intended to reduce waste and 
to ensure the inclusion of components that add value for 
patients. By midweek, the team had tested and tweaked 
most of these changes, and they were able to spend Thurs-
day finalizing a new process and creating tools that would 
be used to train staff members  once the new process was 
ready for broader implementation.

Many preconceived notions about problems in the 
process were dismissed during the course of the week, 
and unexpected opportunities were discovered. The big-
gest win came in the team’s discovery that time was be-
ing wasted due to hand-offs (transfers of reports between 
technicians, radiologists, and transcriptionists). This dis-
covery dispelled the belief that technicians, transcription-
ists, or radiologists were causing delays while working on 
the reports. In fact, the data showed that the hand-offs 
and resulting queues were the points at which time was 
being wasted, and the team was able to redesign the pro-
cess to eliminate several hand-offs.

Real-time data collection during the event and during 
the first 2 weeks afterward revealed that Columbus Re-
gional Healthcare System was approaching or achieving 
its quality and patient satisfaction goals: The amount of 
time from testing to delivery of results had decreased by 
83% for diagnostic examinations and by 74% for screen-
ing examinations. The RIE team also received anecdotal 
validation of these improvements from a community gy-
necologist whose patient was scheduled for a screening 
mammography on the Thursday of the event, when new 
processes were being tested. Three hours after her test 
was completed, the results arrived in the gynecologist’s of-
fice, and the patient was informed of her results that same 
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made up, predominantly, of the frontline staff members 
who are most involved in the particular process being 
improved. Through the application of various Lean tools and 
intensive data gathering and analysis, the RIE team studies 
the existing process in order to identify waste and variation, 
and then the team develops a series of rapid experiments 
to improve the process. The RIE team is empowered to test 
and refine these experiments and, based on the results, to 
develop and implement a new process by the end of the 
week, complete with a means to follow up and measure 
success after the event. Improvement goals for these events 
are typically balanced across quality, safety, human devel-
opment, financial, and growth domains, and they are rarely 
incremental. In fact, these teams generally strive for break-

throughs: for 30% to 50% improvement in the goals they 
set out to achieve.

Our 2 organizations have together held more than  
50 Lean events across 6 value streams to date (see our other 
article in this issue, on pages 134-135, for brief descriptions 
of 1 event at each facility). Based on the improvements we 
have achieved, both of our organizations are rapidly expand-
ing our RIE capacity, with long-term goals of holding mul-
tiple improvement events each month. We have also both 
been working to spread Lean thinking and concepts beyond 
focused improvement events into day-to-day operations at 
the departmental level, so that we can engage greater num-
bers of frontline staff members more rapidly. We are also 
beginning to apply Lean concepts to strategic planning at 

day. This rapid turn-around not only allowed the practice 
to provide significantly better care but also avoided creat-
ing patient anxiety; even for a screening mammography, 
the longer a patient waits for her results, the more she may 
become concerned that something may be wrong. Indeed, 
one downstream benefit of the new process is the positive 
impact on the referring office. This gynecologist said that 
his staff was thrilled about getting the results so quick-
ly because they knew that being able to report results 
promptly would save them from spending hours respond-
ing to phone calls from worried patients.

Improving Preoperative Visits at Sampson 
Regional Medical Center

Surgical services were strategically selected as the first 
area of focus for Lean intervention at Sampson Regional 
Medical Center. Despite strong performance in this area, 
it quickly became evident that there was ample opportu-
nity to improve quality, cost, and service. In March 2011, a 
surgical services team embarked on a weeklong attempt 
to improve the presurgical process.

When nurses, surgical technicians, registrars, and a 
certified registered nurse anesthetist mapped the flow of 
the presurgical process, it became evident that patients 
were unnecessarily having to run through a maze of test-
ing and waiting that created a less-than-favorable first im-
pression of surgical services at the medical center. With 
the assistance of the surgery practices, the RIE team de-
cided that preoperative visits should be scheduled. This 
was a change from the previous process of sending the 
patient from the surgeon’s office directly to the hospital, 
which was a recipe for built-in delays and unnecessary 
spikes in volume.

By the middle of the RIE week, team participants had 
rearranged an examination room and established it as a 
one-stop location for all patients arriving for preopera-
tive visits. Patients scheduled for preoperative visits now 
experienced no delays in service because the nurse, the 
electrocardiography technician, the phlebotomist, and the 
registrar came to the patient, rather than the patient hav-
ing to go to them. By the end of the week, plans were under 
way to cross-train the nurse to perform electrocardiog-
raphy and phlebotomy duties; anesthesia providers had 

agreed to come to the examination room as necessary; 
and the registration staff had developed plans for bedside 
registration.

Today, preoperative visits are scheduled, and more 
than 90% of patients arrive on time for their appoint-
ment, which eliminates unnecessary waits. Visits that 
had previously taken 2 hours have been shortened to less 
than an hour, including the time spent in radiology. Sur-
gery practices have reported an increase in patient coop-
eration since patients can usually schedule preoperative 
visits at their convenience, rather than having to go from 
the surgeon’s office directly to the hospital. Press Ganey 
(a company that works with health care organizations to 
improve clinical and business outcomes) now consistently 
ranks Sampson Regional Medical Center as being in the 
top decile of medical centers in North Carolina with regard 
to patients’ satisfaction with the entire surgical experience 
[1]. Also, the surgeons and anesthesiologists at Sampson 
Regional Medical Center have become very engaged in the 
hospital’s Lean transformation after witnessing the im-
proved quality, improved patient satisfaction, and reduced 
expense that have resulted from this RIE.  

Henry C. Hawthorne, III, MHA, FACHE chief executive officer, 
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the executive and board levels.
Although the specific accomplishments we have achieved 

to date at Columbus Regional Healthcare System and 
Sampson Regional Medical Center are significant, the real 
power of the Lean approach rests in its empowerment of the 
people actually doing the work and in its focus on continu-
ously improving value to patients. The Lean philosophy has 
a cumulative impact as it begins to define an organizational 
culture. 

We recognize that we are still just planting the seeds for 
broader transformation. We believe that we can achieve 
sustainable breakthrough results broadly across each of our 
organizations. And we believe that this higher level of perfor-
mance is where the organizations we lead and other health 
care delivery systems can begin to positively influence the 
cost, quality, and service curves in health care.  
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table 1.
Selected Accomplishments Attributable to Adoption of a Lean Management System at  
2 Rural Hospitals in North Carolina

Columbus Regional Healthcare System Sampson Regional Medical Center 
Whiteville, North Carolina Clinton, North Carolina

•	 The	number	of	patients	seeking	emergency	care		 •	 The	number	of	occasions	on	which	the	usual 
who leave the emergency department without   7:30 am start time in the operating room has 
being seen has been reduced by more than 50%.  been delayed has been reduced by 90%.

•	 Emergency	department	“door	to	doc”	time	has		 •	 The	proportion	of	surgeries	that	missed	their 
been reduced by 40%.  scheduled operating room start time has 
  decreased from 50% to less than 10%.

•	 Twenty-two	months	have	passed	during	which		 •	 The	proportion	of	surgeries	that	were 
there have been no cases of ventilator-associated   preceded by a preoperative appointment has 
pneumonia.  increased from 62% to 90%.

•	 National	ranking	of	employee	engagement		 •	 The	length	of	preoperative	appointments	has 
improved from the 62nd percentile in 2011 to the  been cut in half; they now last less than 60 
89th percentile in 2012.a  minutes, and 91% of patients arrive on time.

•	 More	than	$2	million	in	operating	and	capital		 •	 All	preoperative	antibiotics	are	administered 
costs have been eliminated.   an hour or less before surgery commences.

aAs measured by The Jackson Group against their employee engagement survey database.
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North Carolina has been a leader in the application of qual-
ity improvement (QI) to public health practice. over the 
past decade, numerous developments have served to accel-
erate the adoption of QI in North Carolina’s local health 
departments. The outstanding results from the widespread 
application of QI should help North Carolina to become a 
healthier state. 

For decades, numerous industries—including health 
care—have used quality improvement (QI) methods 

and tools to reduce errors, improve efficiency and effective-
ness, and improve customer satisfaction. Recently, public 
health professionals have begun to focus on applying QI 
methods to improve the practice of public health.

One of the main factors driving the increasing adoption of 
QI methods in public health in North Carolina and across the 
country is the escalating and unsustainable cost of health 
care in the United States, which has caused leaders to focus 
on improving population health. An example of this focus 
is the increasing influence of the Triple Aim Initiative of the 
Institute for Healthcare Improvement, which lists improving 
population health as 1 of its 3 aims (the other aims are low-
ering the per-capita cost of health care and improving the 
patient experience of care) [1]. The Triple Aim framework 
has been embedded into many aspects of federal policy 
related to health care reform.

Governmental fiscal austerity is placing enormous pres-
sure on health departments to do more with less. Tight 
budgets and fewer resources are powerful drivers for imple-
menting QI methods in public health—especially the use of 
Lean methods, which focus on continuously reducing waste 
and increasing efficiency. Austerity is also stimulating the 
brisk pace of change in public health; for instance, legisla-
tion was recently passed in North Carolina that allows local 
health departments to be consolidated into human services 
agencies [2]. Public health leaders and managers therefore 
need change-management skills, the acquisition of which is 
facilitated by adopting QI methods.

Accreditation is another important driver of QI adop-
tion. Accreditation has traditionally been a quality assur-
ance activity; in public health, however, accreditation has 
been designed to drive health departments to implement QI 
methods. This motive applies to both North Carolina’s man-

datory local health department accreditation program and 
the voluntary national accreditation program of the Public 
Health Accreditation Board. Data from North Carolina’s 
local health department accreditation program suggests 
that this program has indeed promoted adoption of QI by 
North Carolina’s local health departments [3].

Background and History of QI in Public Health 
Departments in North Carolina

North Carolina has been a leader in the application of 
QI principles to public health practice. For example, in 2001 
the Cabarrus Health Alliance enrolled in the Institute for 
Healthcare Improvement’s learning collaborative on improv-
ing access and efficiency in outpatient clinics, making it one 
of the first health departments in the country to use for-
mal QI methods to improve its services. Cabarrus Health 
Alliance’s success with QI continued as members of this 
department spread QI methods throughout their agency 
over the ensuing decade, becoming a model for institution-
alizing QI methods both for health departments in North 
Carolina and nationally [4].

North Carolina is 1 of only 2 states that mandate that all 
local public health departments in the state be accredited. 
In 2005, the North Carolina General Assembly established 
an accreditation system for local health departments and 
required that all departments apply for initial accreditation 
by December 1, 2014 [5, 6]. As of May 25, 2012, 69 of North 
Carolina’s 85 local health departments had been accredited 
[7]. Accreditation ensures accountability and standard-
ization of local public health services, and it promotes the 
implementation of QI activities in local health departments 
[8].

What makes the current accreditation program so suc-
cessful is the fact that it is not punitive. Instead, the program 
follows QI principles and builds on the collaborative strength 
of local public health departments, ultimately assuring that 
they are implementing best practices in their performance 
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of the 3 core functions of public health—assessment, policy 
development, and assurance—as well as integrating these 
best practices with the 10 essential public health services 
[6, 9, 10].

Also in 2005, the North Carolina Division of Public Health 
(DPH) took a visionary path by creating a new position: 
Director of Performance Improvement and Accountability. 
The director’s charge was to promote accreditation and QI 
activities across the public health system in North Carolina. 
It quickly became obvious that significantly more resources 
and infrastructure would be required to support QI methods 
across 85 local health departments and DPH, which collec-
tively employ a workforce of approximately 10,000 people 
[11].

That same year, the Robert Wood Johnson Foundation 
launched the Multistate Learning Collaborative to explore 

the role of accreditation in improving performance and stim-
ulating states’ capacities to use QI methods. North Carolina 
was 1 of the first 5 states to participate in this 5-year ini-
tiative, which eventually expanded to involve 18 states. 
North Carolina’s participation spurred numerous QI activi-
ties in the state, such as the highly successful Child Health 
Collaborative led by Cabarrus Health Alliance in partnership 
with the Children and Youth Branch of DPH, and it created 
additional demand for building QI capacity in the state’s 
local health departments.

Another major milestone occurred in 2008. At that time, 
the Beaufort County Health Department became one of the 
first health departments in the country to apply Lean QI 
methods, which focus on using tools to reduce waste from 
all processes and on developing a culture that fosters waste 
reduction [12]. Beaufort County partnered with the North 

Case Study: 
Quality Improvement in the Macon County Health Department
Jim Bruckner, Claire H. See, Greg D. Randolph

The Macon County Public Health Department (MCPH) 
was accredited in December 2008. MCPH has always 
focused on providing quality services to the residents of 
Macon County, North Carolina. However, in 2009, the fo-
cus of the department’s quality program shifted with the 
establishment of a part-time position for a quality pro-
gram manager, implementation of a quality improvement 
(QI) program, and establishment of a QI Council. These 
changes were no simple task for MCPH to achieve, as they 
required the total commitment and support of the county 
manager, the Macon County Board of Health, and the de-
partment’s leaders.

Over the past 4 years—in partnership with staff from 
the Center for Public Health Quality, the North Carolina In-
stitute for Public Health, the North Carolina Public Health 
Academy, the North Carolina State University Industrial 
Extension Service, and the Robert Wood Johnson Foun-
dation’s Multistate Learning Collaborative—MCPH be-
gan to focus on changing its quality culture. We started 
by providing training sessions for staff and management, 
including: The Change Process, Change Management, 
Introduction to Performance Improvement, Performance 
Improvement in the Workplace, Introduction to Lean 
Process Terminology, Lean 100, the Public Health QI 101 
Program, the QI Advisor Program, Traits of Highly Effec-
tive Teams, and Introduction to Triple Aim. This training 
phase took 2 years to complete, but the department will 
reap an enduring benefit from these efforts. Most of the 
classes mentioned above—The Change Process, Change 
Management, Introduction to Performance Improvement, 
Performance Improvement in the Workplace, Introduc-
tion to Lean Process Terminology, Lean 100, Introduction 
to Triple Aim, and Traits of Highly Effective Teams—were 
conducted in the first 6 months of implementation. Once 
staff members had a basic understanding of the change 

process and the basic principles of QI and Lean, we sent 
2 teams to the Public Health QI 101 Program. Upon their 
return, the QI 101 team members shared their experi-
ences and what they had learned with other MCPH staff 
members. While the training phase was taking place, staff 
members participated in a number of small QI initiatives 
in an effort to gain understanding of the process and to 
help cultivate QI buy-in from all involved.

QI methods have proven to be an invaluable asset for 
MCPH. Once we felt we were on our way, with the initial 
trainings completed and a few small-win projects under 
our belt—projects accomplished in a short time frame, ad-
dressing relatively simple problems, and viewed as likely 
to be successful—we then began focusing on projects 
that would have a greater impact on the organization’s 
overall performance, improve patient/customer service 
outcomes, and achieve demonstrable cost savings. We 
reinvested any cost savings from waste reduction efforts 
into other mission-critical activities.

One of the first major projects we undertook was to 
increase access to services through improvements in our 
appointment scheduling process. We began by participat-
ing in the Center for Public Health Quality’s Public Health 
QI 101 Program. MCPH had historically scheduled clinics 
in half-day increments, and by specific program group and 
type. This siloed system created a considerable backlog 
in access at some clinics, with patients having to wait  
1 or 2 months for an appointment, while other clinics 
had high no-show rates and/or appointment slots go-
ing unfilled. The team’s aim was to make it possible for 
all patients to be seen within 72 hours of calling to make 
an appointment, while also improving patient and staff 
satisfaction. The team measured progress by tracking 
3 metrics: the amount of time that patients had to wait 
between calling to make an appointment and being seen 



139NCMJ vol. 74, no. 2
ncmedicaljournal.com

Carolina State Industrial Extension Service to pilot the use 
of Lean methods in their family planning clinic, which was 
struggling with inefficiencies and long wait times for clients. 
The pilot program was a major success—staff members on 
the initial pilot team cut their clinic visit times in half and 
generated tremendous engagement and excitement among 
other staff members. Because of this success, Beaufort 
County’s incubator network—the Northeastern North 
Carolina Partnership for Public Health—launched Lean QI 
projects in all 10 of the partnership’s health departments, 
again with impressive results and cost savings [13].

Development of the Center for Public Health 
Quality

Given the increasing importance of QI and the fact that 
the North Carolina public health system lacked adequate 

resources to support its implementation, public health 
leaders began working together to design a comprehen-
sive resource. In 2008, DPH leaders worked with the North 
Carolina Association of Local Health Directors, the North 
Carolina Institute for Public Health, North Carolina Area 
Health Education Centers, the North Carolina Hospital 
Association, and 3 foundations—The Duke Endowment, Blue 
Cross and Blue Shield of North Carolina Foundation, and the 
Kate B. Reynolds Charitable Trust—to plan the design of a 
comprehensive quality center for North Carolina’s public 
health system. The plans were finalized in 2009, and the 
foundations provided start-up funds for the Center for Public 
Health Quality (CPHQ), which would focus on providing QI 
training and support for North Carolina’s 85 local health 
departments. The mission of the CPHQ is to collaborate 
with local, state, and national partners to transform the pub-

in the clinic, the number of appointment slots available 
versus the number that were unfilled, and the number of 
appointments kept.

Team members first conducted several short work 
sessions in which they defined the scope of the problem, 
made visits to other health departments that had already 
implemented a more integrated scheduling system, and 
clarified the project goals. North Carolina State Univer-
sity’s Industrial Extension Service then assisted the team 
in kicking off a 4-day kaizen event (4 consecutive days 
of rapid cycle improvement activities using Lean tools 
and plan-do-study-act cycles). During the kaizen event, 
the team conducted brainstorming sessions, created 
work-flow diagrams, performed gemba walks (directly 
observing the processes being improved), and developed 
detailed process maps in an effort to identify problem ar-
eas, generate ideas for potential changes, and test those 
ideas on a small scale. The team developed a timeline to 
implement the changes, and plans were set in motion. The 
end result was better than anyone had expected. Almost 
immediately, all programs impacted by the implementa-
tion of the new scheduling process were scheduling pa-
tients for visits in less than 72 hours, and no-show rates 
decreased, visit numbers increased, and staff downtime 
was virtually eliminated. In addition, patient and staff sat-
isfaction increased.

Due to the enormous successes of this and subsequent 
small-win projects, MCPH successfully conducted addi-
tional QI initiatives resulting in positive changes in qual-
ity of services. Some of these QI projects brought about 
improvements in child health visit flow, environmental 
health complaints, medical records flow, the client feed-
back process, laboratory flow, men’s health, school health 
information technology, vaccine storage and manage-
ment, and the work flow of the Special Supplemental Nu-
trition Program for Women, Infants and Children (WIC). 
As a result of these efforts, MCPH staff members have 
also been invited to participate in several regional QI ini-
tiatives, including the Western North Carolina 22-County 
Regional Community Health Assessment, the Diabetes 

Management Project, the Senior Health Issues Project, the 
Childhood Obesity/Healthy Kids Project, and community 
transformation projects.

To encourage the ongoing engagement of staff mem-
bers in continuous improvement and to keep them in-
formed regarding the status of QI/Lean projects, MCPH 
has established a shared computer directory for each 
project, which is accessible by all staff members. Stored in 
the directory are each team’s aim statement, kaizen event 
documents (gemba walks, process maps, and flow dia-
grams), team meeting notes, and other team-related com-
munications. In addition, MCPH has a hallway lined with 
bulletin boards highlighting each team’s activities and the 
results of their work.

MCPH is committed to continuing its QI/Lean journey, 
paying close attention to improving the quality of care and 
the patient experience, improving efficiency throughout 
the agency, and ultimately improving the health of the 
community.  
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lic health system so that it fosters and supports continuous 
QI. The CPHQ works at both the state and local level to pro-
vide training, share evidence-based approaches about what 
works in public health, promote performance measurement, 
lead strategic QI initiatives, and engage leadership in driving 
organizational change to support continuous improvement.

The CPHQ developed training programs for every local 
health department across the state and for the staff mem-
bers who lead QI efforts for their agencies. The training 
programs were adapted from the highly successful North 
Carolina Area Health Education Centers QI 101 program, 
which employs the Model for Improvement, a QI method 
that is commonly used in health care settings. Given that 
the value of Lean QI methods was clearly demonstrated 
by the Northeastern North Carolina Partnership for Public 
Health, the CPHQ also worked in partnership with the 
North Carolina State University Industrial Extension Service 
to integrate Lean methods and tools into all of its training 
programs.

From the beginning, demand for the CPHQ’s training pro-
grams was high among local health departments. At one 
point, a waiting list of 23 agencies had accrued, requiring 
the center to quickly expand its training capacity. Due to the 
high demand for QI training and support among local health 
departments, the CPHQ could not meet DPH’s demand for 
support of its QI efforts in the first years that the center 
was in operation. Fortunately, in late 2010 the CPHQ was 
awarded a 5-year grant from the National Public Health 
Improvement Initiative of the Centers for Disease Control 
and Prevention, which allowed the CPHQ to greatly expand 
its QI programs for DPH.

Progress in Local Health Departments

A primary focus of the CPHQ is building the capac-
ity of the North Carolina public health workforce to use QI 
methods and tools to improve programs and services. Local 
health departments have been pioneers in these efforts, and 
the programs they developed are now being used success-
fully at the state level within DPH.

Building Workforce Capacity: The Public Health QI 101 
Program 

The Public Health QI 101 Program is an 8-month, longi-
tudinal, experiential learning program designed to help staff 

members of a local health department build their expertise 
in using QI methods and tools while simultaneously improv-
ing the quality of their programs and services. The program 
is based on principles of adult learning, and participants 
learn by applying QI methods and tools to a specific proj-
ect in their health department. The program begins with a 
half-day of training for health directors and their designated 
QI leaders. During the training, participants are assisted 
in selecting a project and an appropriate team, instructed 
regarding the role of leaders in supporting QI efforts, and 
taught how to apply strategies to change the culture so that 
it better supports continuous improvement. Over the next 
2 months, members of the project teams attend 3 webi-
nars that assist them in outlining their QI project aims and 
teach them how to create a detailed map of their current 
process. Teams then attend a 2-day workshop during which 
they learn a variety of methods and tools for testing and 
implementing process changes. After returning home from 
this first workshop, the teams spend 3 months—the action 
period—attending action-period webinars and conducting 
a 4-day rapid cycle improvement event within their orga-
nization. At the end of the action period, teams attend the 
second and final 2-day workshop, during which they share 
their accomplishments and learn about and create plans 
for sustaining and spreading the use of QI methods. After 
the second workshop, health directors are also engaged via 
webinars that encourage them to continue developing strat-
egies to support their QI teams in sustaining the gains from 
their projects, as well as to spread QI methods throughout 
their organizations.

Dramatic improvements and returns on investment have 
been achieved by the 47 local agencies in North Carolina 
that have completed the Public Health QI 101 Program [14]. 
For example, the Beaufort County Health Department’s 
Special Supplemental Nutrition Program for Women, 
Infants, and Children achieved a program-wide 17% increase 
in the proportion of postpartum mothers who were engaging 
in breastfeeding (from 32% to 49%) [15]. A team from the 
Yadkin County Health Department streamlined their cervi-
cal cancer screening process and decreased the time for 
abnormal result notifications from 36 days to 12 days; they 
also eliminated enough waste to see 65 additional patients 
per month, and they generated new revenues of $78,000 
per year. The return on investment was calculated to be 

table 1.
Examples of Results from the Public Health Quality Improvement 101 Program

Project focus area Improvement achieved

Child health Immunization rates for children younger than 2 years of 
age increased from 71% to 86%.

Maternal health The wait for an initial prenatal appointment decreased 
from 54 days to 15 days.

Women’s health and family planning Total visit time decreased from 2 hours and 40 minutes 
to 1 hour and 49 minutes.

Note: Data are from an internal evaluation performed by the Center for Public Health Quality.
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$2.27 for each dollar invested in the project (unpublished 
data). See Table 1 for additional examples of results from the 
Public Health QI 101 Program. Cornett and colleagues [14] 
recently published an article in the Journal of Public Health 
Management and Practice that provides comprehensive data 
showing the overall impact of the program.

Public health leaders have been very pleased with the 
results from their QI efforts in the Public Health QI 101 
Program, which in many cases can be transformative. 
For instance, a leader in the Appalachian District Health 
Department remarked, “Specific changes through this pro-
cess have increased revenue collected at the time of visit, 
and created a system that flows more smoothly, allowing our 
clinician to provide services to more clients. QI has created 
an environment of possibilities for the staff at the health 
department that were never considered before.”

Developing QI Leaders: The QI Advisor Program
The ultimate goal of the CPHQ’s training programs is 

to create a culture and an infrastructure that support con-
tinuous improvement in all public health agencies. To build 
on the initial QI capacity developed in the Public Health QI 
101 Program, the QI Advisor Program provides advanced QI 
training to those individuals who will be leading QI efforts 
in their agencies. These QI advisors coach, mentor, and 
facilitate improvement teams on an ongoing basis and help 
the leaders of their agencies to strategically create an infra-
structure and a culture that support continuous improve-
ment. To date, 34 QI advisors representing 17 local health 
departments and 5 DPH programs have been trained in 
North Carolina.

Evaluation of data from the first cohort of participants 
in the QI Advisor Program revealed that the program had 
a substantial impact. For example, the percentage of par-
ticipants who reported being confident in their ability to 
provide technical assistance to a QI team increased from 
32% at baseline to 89% after completion of the program. 
In addition, all 11 members of the first cohort of QI advisors 
reported that they provided technical assistance to at least 1 
QI team during the year following their QI 101 experience; on 
average, each advisor supported 4 projects during that year.

Conclusion

North Carolina’s public health departments have devel-
oped a tradition of being national leaders in the adoption 
and application of QI methods. A rapidly growing number 
of North Carolina’s health departments are poised to estab-
lish a culture and infrastructure that will allow them to be 
continuously improving organizations, which will be critical 
to helping our state achieve its goal of becoming one of the 
healthiest states in the nation.  
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Community Care of North Carolina’s provider-driven 
approach to quality improvement has benefitted tens of 
thousands of North Carolinians with diabetes, asthma, 
hypertension, heart failure, and cardiovascular disease, and 
it has achieved better results than commercial Medicaid 
managed care nationally. Substantial opportunities remain, 
however, particularly for patients with complex care needs.

Community Care of North Carolina (CCNC) is a state-
wide, community-based, physician-led system of 

regional networks committed to establishing access to a 
primary care medical home for vulnerable populations and 
equipping those medical homes with the multidisciplinary 
support needed to assure comprehensive, coordinated, high-
quality care. As more and more Americans are living with 
chronic medical conditions, the need to improve chronic dis-
ease care is increasingly urgent. Approximately two-thirds 
of total health care spending in the United States is asso-
ciated with care for individuals who have multiple chronic 
conditions. CCNC recognizes that improving the health care 
experience requires improving the way that health care 
is delivered; CCNC also recognizes that solutions must be 
local, taking into account the context of each patient, each 
provider, and each community. Our aim is to “lift all boats” 
on a rising tide of high-quality care.

Foundation for Quality

The cornerstone of CCNC’s approach to quality improve-
ment is to establish a connection to a primary care medi-
cal home for each and every Medicaid recipient. Access 
to care is a prerequisite for quality of care. Assuring such 
access requires providers who are willing to accept Medicaid 
patients into their practices. However, achieving such accep-
tance has been a persistent challenge for Medicaid programs 
throughout the nation, and a lack of willing providers in many 
states may threaten the success of health coverage expan-
sion efforts under the Affordable Care Act. In challenging 
economic times, increased demand for Medicaid coverage 
due to joblessness is compounded by lower tax revenues, 
which creates budgetary pressures that frequently com-
pel states to cut costs by lowering provider reimbursement 

rates. The inevitable downstream effects are fewer providers 
accepting Medicaid patients and more barriers for patients 
seeking care outside of the emergency department. North 
Carolina has persistently chosen a different path, preserv-
ing primary care provider reimbursement rates while pursu-
ing cost savings by providing care that is better coordinated, 
higher in quality, and less wasteful. CCNC further encourages 
provider participation by providing practices with access to 
shared resources that allow them to better respond to the 
needs of very complex or challenging patients. Through 
their CCNC participation, over 1,600 primary care practices, 
located throughout every county of the state, have collec-
tively made a commitment to provide access and continuity 
of care for more than 1.25 million Medicaid recipients.

CCNC encourages health care providers to become 
engaged in quality improvement in a variety of ways. For 
individual patients who have the highest risk of poor health 
outcomes, local CCNC networks provide care management 
support, including care coordination across providers and 
settings of care, medication management, and patient and 
caregiver coaching in self-management of chronic condi-
tions. Care managers and clinical pharmacists are embed-
ded within large practices to help maximize provider time 
and effectiveness. Through the CCNC Provider Portal (a 
Web-based tool), providers can securely access informa-
tion about individual patients and can also obtain popula-
tion-management reports for their own panel of Medicaid 
patients, including feedback on clinical quality of care and 
identification of patients with unmet care needs. A critical 
element to CCNC’s success centers on the ability of the net-
works to locally implement system changes that are needed 
to improve quality in practices. The network clinical directors 
are instrumental in engaging community providers to imple-
ment the quality initiatives. Credible and provider-friendly 
reports are powerful tools, particularly when accompanied 
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by benchmarks and comparisons to peers, which help moti-
vate providers to improve processes that will enable them 
to provide the best care. The focus is on implementing evi-
dence-based best practices in the medical home.

Clinical quality improvement activities are tailored 
to the needs and capacities of each practice, and such 
activities are often pursued in partnerships with other 
stakeholder organizations that have aligned goals. CCNC 
provides material support to practices seeking National 
Committee for Quality Assurance recognition as a patient-
centered medical home. CCNC also coordinates with 
the North Carolina Healthcare Quality Alliance and with 
North Carolina Area Health Education Centers (AHECs) 
to engage practices in focused quality improvement proj-
ects through initiatives such as Improving Performance in 
Practice and Infrastructure for Maintaining Primary Care 
Transformation (IMPaCT). Quality improvement teams 
in each of CCNC’s 14 networks have dedicated resources 
for focused quality improvement activities in pediatrics, 
maternity care, and care of adults with chronic, disabling 
conditions. Countless other quality improvement activities 
represent local collaborations between the CCNC network, 
provider groups, academic centers or hospital systems, 
local public health departments, and other stakehold-
ers. These local relationships have been cultivated over 

a period of 2 decades. For more information, please visit 
www.communitycarenc.org.

Progress

Since its beginning in 1998, CCNC has used performance 
measurement and feedback to help meet its goals of improv-
ing the quality of care for Medicaid recipients while control-
ling costs. This process has evolved over time to meet the 
changing needs of the program, such as enrollment expan-
sion in aged, blind, and disabled Medicaid eligibility cat-
egories beginning in 2008. CCNC aims to stay current with 
changes to evidence-based clinical practice guidelines over 
time and to align measures with other quality initiatives, such 
as the National Committee for Quality Assurance Diabetes 
Recognition Program, the Heart Stroke Recognition Program, 
and the Healthcare Effectiveness Data and Information Set; 
the Physician Quality Reporting Initiative; the meaningful use 
measures of the Electronic Health Record Incentive Program; 
and the “core sets” of quality measures for Medicaid-eligible 
children and adults issued by the Centers for Medicare & 
Medicaid Services.

A quality measurement and performance workgroup with 
representation from all 14 CCNC networks convenes annually 
to review performance measures. The goals of the workgroup 
are to identify measures with clinical importance (based 

Collaborative Quality Improvement Efforts Yield Success for 
Asthma Patients
Kelly B. Garrison, Caroline T. Brown

An important function of the Community Care of North 
Carolina (CCNC) networks is to engage physicians in ef-
forts to continually improve quality of care for enrolled 
patients. When considering quality improvement (QI), 
people often think of expensive technology or additional 
work, yet that does not have to be the case.

In the fall of 2011, we began to consider the possibility of 
collaborating on a QI project related to asthma, when Car-
oline Brown, supervisor of the pediatric residents at Wake 
Forest Baptist Health’s Downtown Health Plaza, contacted 
Kelly Garrison, QI coordinator for the Northwest Com-
munity Care Network (NCCN). At that time, Downtown 
Health Plaza had an emergency department utilization rate 
for asthma of 27.1 visits per 1,000 member-months (MM) 
and an inpatient utilization rate for asthma of 3.2 admis-
sions per 1,000 MM, compared to a state emergency de-
partment utilization rate of 11.4 visits per 1,000 MM and a 
state inpatient admission rate of 1.4 admissions per 1,000 
MM. Further evidence of a need for improved asthma 
care was furnished by the results of a recent chart review, 
which revealed significant inconsistencies in the approach 
to care taken by various providers.

The goals to be accomplished during the first phase of 
the QI project were simple. Over a 3-month period, the 
percentage of patients with asthma who had a continued 

care visit that included an assessment of symptoms was 
to increase from 38% to 50%, the percentage of patients 
with asthma who had a documented assessment of envi-
ronmental triggers of their asthma was to increase from 
11% to 50%, and the percentage of patients with asthma 
who were given a written asthma action plan was to in-
crease from 30% to 50%. We anticipated that appropri-
ate diagnosis, treatment, and control of patients’ asthma 
would lead to decreased hospital utilization.

This resident-based clinic, which provides care for 
more than 7,000 pediatric Medicaid patients, would not 
initially turn to use of an electronic health record or other 
technology in its quest for increased quality; instead, the 
clinic would develop its own internal process to ensure the 
highest quality of care.

In the beginning, changes in care were implemented 
only 1 day per week, with members of the nursing staff 
asking 2 questions to every patient: first, “Have you ever 
been diagnosed with asthma?” and then, “Have you 
been prescribed or have you used an inhaler in the past 
12 months?” A “yes” response to either question would 
prompt the resident and attending physicians to initiate a 
series of steps that would guarantee that each component 
of the asthma visit was completed. The physicians used 
a checklist that included the following items: discussion 
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on disease prevalence, disease impact, and potential for 
improvement), scientific soundness (judged by the strength 
of evidence underlying the clinical practice recommendation; 
evidence that the measure itself improves care; and the reli-
ability, validity, and comprehensibility of the measure), and 
the feasibility of implementation. Workgroup recommenda-
tions are presented to CCNC network leaders, and final mea-
sures are chosen by a vote of the network clinical directors.

CCNC contracts with AHECs to perform independent, 
randomized chart reviews using an electronic data abstrac-
tion tool for more than 26,000 recipients in more than 1,300 
CCNC practices annually. Patients are eligible for chart review 
on the basis of having asthma, diabetes, hypertension, isch-
emic vascular disease, or heart failure. Practice-level results 
with patient-level detail are available on a next-day basis. 
Additional quality measures are derived from Medicaid 
claims data, and these results are updated every 3 months.

CCNC quality measures were expanded in 2009 beyond 
diabetes and asthma to include a broader set of chronic con-
ditions. As shown in Table 1, improvements have been real-
ized over the past 3 years for every chronic condition studied, 
and North Carolina consistently outperforms national 
norms for Medicaid populations in which benchmark data 
are available. Because of the broad reach of CCNC, even 
modest incremental improvements in these measures can 

have a large impact on the health of the population. CCNC 
providers care for more than 159,000 Medicaid recipients 
with hypertension, more than 136,000 Medicaid recipients 
with asthma, more than 82,000 Medicaid recipients with 
diabetes, and more than 30,000 Medicaid recipients with 
advanced cardiovascular disease. Table 2 shows the benefits 
of higher quality of care in absolute terms, both relative to 
CCNC’s own performance 3 years ago and relative to national 
norms for commercial managed care companies. The differ-
ence is thousands more North Carolinians receiving recom-
mended chronic disease care today, which sets the stage for 
better health and lower health care costs in the future.

opportunities

In addition to providing retrospective performance mea-
surements and feedback, CCNC continually seeks to proac-
tively identify concrete quality improvement opportunities 
and to enable providers to efficiently address them.

A “care alert” system, released in the fall of 2010, scans 
claims data on a weekly basis to identify patients who are 
not receiving recommended services. Care alerts are posted 
within the patient’s record on CCNC’s secure Web-based 
Provider Portal and are included in population-based reports 
for primary care practices that provide medical home ser-
vices. For example, primary care practices can readily 

of the severity and frequency of the patient’s symptoms; 
documentation of the patient’s asthma control test score; 
identification of triggers; classification of severity; updat-
ing the patient’s asthma action plan; review of medications 
taken by the patient; consideration of care management, 
pulmonary referral, or additional resources; and schedul-
ing a follow-up appointment.

After several plan-do-study-act cycles were completed 
and changes to the process had been made, the process 
was implemented throughout the clinic and throughout 
the week. After the new process and checklist had been in 
place for 2 months, a chart review was completed to look 
for improvements in the percentages of patients receiving 
a continued care visit with an assessment of symptoms, 
an assessment of triggers, and an updated asthma action 
plan. The results of these audits demonstrated improve-
ments of at least 30% in each area.

This collaborative QI effort between NCCN and the 
Downtown Health Plaza demonstrated exciting results. 
CCNC’s 2012 chart audit showed remarkable improve-
ments, which were noted in the annual Quality Measures 
and Feedback Report. On 2 measures—the percentage of 
patients with a continued care visit that included assess-
ment of symptoms and the percentage of patients with an 
assessment of triggers—the clinic’s score was 100%. The 
clinic had also increased the percentage of patients with 
an asthma action plan from 25% to 72%. In addition, the 
clinic saw a decrease in its emergency department utili-
zation rate for asthma, from 27.1 visits per 1,000 MM to 
21.9 visits per 1,000 MM, and a decrease in the number of 
inpatient admissions, from 3.2 admissions per 1,000 MM 

to 2.0 admissions per 1,000 MM.
To further improve quality of care, NCCN purchased 

iPads (Apple) that can be used to aid in patient education. 
Through the use of CCNC’s online Provider Portal, which 
houses a patient education site called Meducation, clinic 
staff members can show patients and families videos in 
various languages demonstrating the appropriate use of 
metered-dose inhalers, spacers (aerosol holding cham-
bers used with inhalers), and various medications.

Overall, what makes each of the CCNC networks suc-
cessful is its ability to work with primary care physicians at 
the ground level on issues that are important to the physi-
cians’ practices. NCCN hopes that continued support of 
local primary care physicians will yield additional success-
ful QI efforts that will aid in achieving the mission and vi-
sion of the network.  

Kelly B. Garrison, MHA, MBA quality improvement manager, 
Northwest Community Care Network, Winston-Salem, North Carolina.
Caroline T. Brown, MD pediatrician, Twin City Pediatrics, Winston-
Salem, North Carolina.
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retrieve a list of their Medicaid patients who are overdue 
for a diabetes eye exam, or they can see which patients are 
overusing asthma rescue inhalers without using a controller 
medication. Use of these reports has increased steadily, but 
the ongoing volume of active alerts signifies that consider-
able gaps in care remain.

Physician practices are increasingly transitioning to elec-
tronic medical records, which creates new potential for using 
electronic clinical data to identify gaps in care and to gener-
ate prompts to the care team. Some practices are already 
able to utilize information technology in this way, but others 
are struggling to develop this capability. CCNC is currently 
developing capabilities to interface with clinical data from 
participating practices that want help with data analytics 
and reporting to support their quality improvement efforts. 
By utilizing key clinical information that is not available in 
claims data, these new capabilities will allow for more timely 
identification of patient care gaps and more frequent assess-
ment of the clinical process and outcome measures needed 
for rapid-cycle quality improvement work.

CCNC has also recently developed new tools for recog-
nizing geographic variations in clinical care and outcomes, 

because such variations may signal our best opportuni-
ties for focused improvement efforts. The North Carolina 
Community Health Information Portal displays measures of 
quality, access, and utilization at the county level, as well as 
indicators of disease prevalence and social determinants of 
health, such as poverty, education level, and environmental 
factors. A sample display is shown in Figure 1. For clinical 
quality measures related to chronic disease care, the data 
typically show a spread of 10 percentage points between the 
lowest- and highest-performing quartiles of counties. This 
mapping interface, available at www.communitycarenc.org/
nc-hip/, is intended to equip health care providers and pub-
lic health organizations with tools to reliably assess health 
status, disease burden, and care needs in the communities 
they serve and to effectively organize collaborative quality 
improvement activities.

Challenges

For patient populations characterized by a high preva-
lence of complex medical, social, and behavioral concerns, 
the narrow focus of standard, disease-specific quality mea-
sures falls short of capturing many of the prevailing con-

table 1.
Quality of Care for Chronic Conditions in the CCNC-Enrolled Medicaid Population, 2009-2012

   National  
   Medicaid 
   HEDIS   
   Meana  CCNC CCNC 
Condition Measure (2011) 2009b 2012c 

Diabetes HbA1c control <8% 48.1% 60.0% 60.7%

  HbA1c control >9%d 43.0% 28.9% 27.3%

  Blood pressure control <140/90 mm Hg 60.9% 63.9% 66.0%

  Cholesterol control (LDL <100 mg/dL)  35.2% 45.0% 46.9%

  Annual foot examination — 71.2% 78.4%

  Nephropathy monitoringe 77.8% 82.6% 83.8%

Asthma Continued care visit with assessment of symptoms — 69.5% 73.2%

  Assessment of triggers — 47.9% 71.5%

  Action plan — 30.6% 40.6%

  Appropriate pharmacological therapy for persistent asthma 85.0% — 95.5%

Hypertension Blood pressure control <140/90 mm Hg 56.8% 60.8% 63.8%

Cardiovascular disease Use of aspirin or another antithrombotic medication — 79.8% 84.5%

  Lipid testing  82.0% 76.6% 79.8%

  Cholesterol control (LDL <100 mg/dL) 42.1% 43.3% 46.8%

  Smoking status and cessation advice — 79.8% 86.5%

Heart failure Ejection fraction documented — 81.9% 87.8%

  Beta blocker therapy for systolic dysfunction — 90.4% 92.0%

Note. All measures except nephropathy screening were obtained through annual independent randomized chart reviews. HEDIS, 
Healthcare Effectiveness Data and Information Set of the National Committee for Quality Assurance; CCNC, Community Care of 
North Carolina; HbA1c, glycosylated hemoglobin level; LDL, low-density lipoprotein cholesterol level.
aMean proportion of patients in Medicaid managed care organizations nationally who received this care or achieved this test result 
in 2011. Benchmark data is not available for all measures.
bProportion of Medicaid patients receiving care from one of the CCNC networks who received this care or achieved this test result 
in 2009.
cProportion of Medicaid patients receiving care from one of the CCNC networks who received this care or achieved this test result 
in 2012.
dHbA1c control >9% indicates poor diabetes control; for this measure, a lower percentage is better.
eNephropathy monitoring determined through Medicaid claims review; preliminary 2012 result based on July 2011-June 2012 dates 
of service.
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figure 1.
use of Geomapping to Identify Quality Improvement opportunities: Rate of Emergency 
Department Visits Among North Carolina Medicaid Patients with Asthma  

This screenshot from the North Carolina Community Health Information Portal (www.communitycarenc.org\nc-hip) 
displays regional variation in emergency department (ED) visit rates for North Carolina Medicaid patients with asthma, 
by county location of the primary care provider. Counties are grouped into quartiles. For the quartile of counties with the 
lowest ED visit rates for asthma, which are located predominantly in the western part of North Carolina, the asthma ED 
utilization rate during calendar years 2009, 2010, and 2011 was less than 6.0 visits per 1,000 asthma member-months, 
which translates to approximately 6 visits per year for every 83 patients with asthma. (Member-months measure both 
the number of individuals and the number of months per year when they were eligible for Medicaid.) For the quartile of 
counties with the highest rates, which are located predominantly in the eastern part of North Carolina, asthma ED visits 
were more than twice as frequent, exceeding 13.8 visits per 1,000 asthma member-months.

table 2.
Population Impact of Improvements in Quality of Care for North Carolina Medicaid Recipients

  Impact relative to national norms for Medicaid recipients in 
Impact of quality improvements over the past 3 yearsa  commercial managed care organizationsb  

For 82,216 CCNC-enrolled Medicaid recipients with diabetes

•	 576	more	have	good	blood	glucose	control.	 •	 10,359	more	have	good	blood	glucose	control.

•	 1,315	fewer	have	poor	blood	glucose	control	(HbA1c	>9.0%).	 •	 12,908	fewer	have	poor	blood	sugar	control	(HbA1c >9.0%).

•	 1,727	more	have	good	blood	pressure	control.		 •	 4,193	more	have	good	blood	pressure	control.

•	 1,562	more	have	good	cholesterol	control.	 •	 9,619	more	have	good	cholesterol	control.

•	 5,899	more	received	an	annual	foot	examination.		 •	 4,933	more	received	appropriate	nephropathy	screening	or	 
   management.

For 136,529 CCNC-enrolled Medicaid recipients with asthma

•	 5,052	more	had	continuity	of	care	visits	that	included	symptom	assessment.	 •	 14,336	more	received	appropriate	pharmacological	therapy.

•	 32,221	more	had	an	asthma	trigger	assessment	by	their	primary	care	provider.

•	 13,653	more	have	an	asthma	action	plan.	

For 159,776 CCNC-enrolled Medicaid recipients with hypertension

•	 4,793	more	have	good	blood	pressure	control.	 •	 11,184	more	have	good	blood	pressure	control.

For 30,164 CCNC-enrolled Medicaid recipients with cardiovascular disease

•	 1,056	more	have	good	cholesterol	control.	 •	 1,418	more	have	good	cholesterol	control.

•	 1,418	more	are	taking	aspirin	or	other	antithrombotic	therapy.

•	 965	more	had	cholesterol	screening.

•	 2,021	more	received	tobacco	use	screening	and	cessation	advice.

CCNC, Community Care of North Carolina; HEDIS, the Healthcare Effectiveness Data and Information Set of the National Committee for Quality Assurance; 
HbA1c, glycosylated hemoglobin level.
a2012 CCNC performance relative to 2009 CCNC performance.
b2012 CCNC Performance relative to the 2011 Medicaid Managed Care Organization National HEDIS mean.
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cerns of patients and their caregivers, or of payers and 
purchasers of health care. Individuals with multiple chronic 
conditions account for two-thirds of total US health care 
spending, visit multiple physicians during the course of a 
year, and are at greatest risk for hospital admission, read-
mission, and functional decline [1, 2]. Indeed, among the 
highest-cost 10% of Medicaid recipients, over half have  
5 or more chronic conditions [3]. Recognizing that com-
plex problems require complex solutions, CCNC’s focus 
has evolved away from emphasizing individual provider 
performance on disease-specific indicators toward tackling 
the “messier” situations most germane to the experience 
of the patients we serve. Major CCNC initiatives launched 
or accelerated within the past few years include those on 
transitional care; motivational interviewing; comprehen-
sive medication management; patient self-management of 
chronic disease; behavioral health integration; chronic pain; 
palliative care; substance abuse screening, brief interven-
tion, referral, and treatment (SBIRT); novel medical home 
models for pregnant women and residents of adult care 
homes; and an accountable care collaborative for children 
with complex medical conditions. For patients with complex 

care needs, whose care involves not only the primary care 
medical home but also multiple specialists and service pro-
viders in multiple settings, quality is not easily captured in a 
numerical score or readily attributable to any single physi-
cian. Quality of care is a reflection of the health care system 
as a whole, and excellence is a shared responsibility.  

C. Annette DuBard, MD, MPH director, Informatics, Quality, and 
Evaluation, Community Care of North Carolina, Raleigh, North Carolina; 
fellow, Cecil G. Sheps Center for Health Services Research, and adjunct 
assistant professor, Department of Family Medicine, University of North 
Carolina at Chapel Hill, Chapel Hill, North Carolina.
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Quality Improvement organizations (QIos) are an unbi-
ased source of quality improvement support and expertise 
for health care professionals and institutions across the 
nation. The Carolinas Center for Medical Excellence, the 
QIo in North Carolina and South Carolina, is supporting the 
advancement of the National Quality Strategy. 

Medicare’s Quality Improvement Organization (QIO) 
Program—formerly known as the Utilization and 

Quality Control Peer Review Organization Program—is the 
largest federal program dedicated to improving the quality of 
health care at the community level. Each state, as well as the 
District of Columbia, Puerto Rico, and the US Virgin Islands, 
has an assigned QIO contractor. QIOs contract with the US 
Centers for Medicare & Medicaid Services (CMS) to improve 
the effectiveness, efficiency, economy, and quality of services 
delivered to Medicare beneficiaries in that state or territory.

The Carolinas Center for Medical Excellence (CCME) is 
the federally designated QIO for both North Carolina and 
South Carolina. CCME has held its QIO contract with CMS 
for nearly 30 years. During that time, CCME has worked with 
health care practitioners and providers across the health 
care continuum to focus on topics of great importance to 
the Medicare population—areas of care that are in need 
of improvement and for which there is good evidence that 
improvement is possible.

QIOs across the nation work under performance-based, 
3-year contracts with CMS and are required to meet con-
tract-specific process and outcome metrics. QIO contractors 
nationwide are all working to meet the same performance 
goals, such as reducing hospital admissions and readmis-
sions, meeting recruitment targets for participating provid-
ers, and reducing the use of physical restraints in nursing 
homes. Thus they have a rich opportunity for learning and 
sharing methods of advancing and transforming the quality 
of health care in an efficient manner. QIOs are able to share 
best-practice information with one another in several ways: 
via an electronic information intranet; at national meetings 
sponsored by CMS; and in other learning forums that are 
sponsored by national coordinating center CMS contractors 
who support QIOs throughout the contract period.

The health care communities in North Carolina and South 
Carolina have come to trust CCME as a credible, collabora-

tive, committed, patient-centered, and knowledgeable part-
ner in health care quality improvement. CCME fulfills its 
statutory and contractual requirements by functioning as a 
convener, organizer, motivator, and change agent. CCME’s 
goal is to achieve measurable quality improvement results 
through data collection, analysis, education, and monitor-
ing for improvement. Its role is to facilitate information 
exchange within the health care system and to disseminate 
and spread best practices to ensure that the care provided 
to the more than 1.5 million Medicare beneficiaries in North 
Carolina and the more than 800,000 beneficiaries in South 
Carolina meets the highest quality standards.

During the 3-year period from August 1, 2012, through July 
31, 2014, CCME and other QIOs have been asked to partner 
with CMS to improve the nation’s health care through the 
National Quality Strategy. That strategy has 3 broad aims: 
better health care, better health for people and communi-
ties, and affordable care (through lowering costs by making 
improvements). QIOs have recruited health care providers, 
practitioners, Medicare beneficiaries, and other committed 
partners to work on 4 priorities to meet these broad aims. 
The first of these priorities is to make beneficiaries and their 
families the center of care by teaching them how to be bet-
ter informed and more engaged consumers of health care. 
The second is to improve individual patient care by improv-
ing medication safety and by reducing health care–acquired 
conditions (such as infections or other health problems 
that occur in a health care setting). The third is to integrate 
care for populations and communities by bringing together 
communities of providers to improve care transitions and to 
reduce unnecessary hospital readmissions. And the fourth is 
to improve health for populations and communities by help-
ing physicians use electronic health record (EHR) systems to 
improve preventive and cardiovascular care for the popula-
tion of patients they serve.

CCME and other QIOs are an unbiased source of qual-
ity improvement support and expertise for health care pro-
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fessionals and institutions. Their services are offered to the 
health care community without fees. They are directed by 
CMS to reach out to the providers who are most in need of 
assistance with quality improvement—those who are not 
meeting performance expectations or benchmarks. QIOs 
provide assistance at a local level, in communities where 
people live, work, and receive health care.

The team of professionals at CCME is vast and varied. It 
includes doctors, nurses, social workers, occupational and 
physical therapists, other allied health professionals, qual-
ity improvement experts, health policy analysts, and health 
data analysts. CCME’s quality improvement support and 
expertise are not limited to a single type of provider setting 
or to a particular clinical topic, and although CCME’s man-
date is directed at improving care for the Medicare popu-
lation, its health care quality improvement initiatives are 
aimed at improving health care processes and systems in 
ways that will benefit all patients, regardless of age or insur-
ance coverage.

One of the important obligations of QIOs is to protect 
the rights of Medicare beneficiaries by reviewing complaints 
about the quality of care and appeals regarding the denial 
or discontinuation of health care services. These reviews 
require CCME to determine whether care meets profes-
sional standards. The review findings are communicated to 
beneficiaries; in addition, CCME is able to work directly with 
providers in the areas that have been identified as needing 
improvement.

The estimated cost of the QIO program in fiscal year 
2006 was approximately 0.1% of the total Medicare budget, 
and the cost per beneficiary that year was approximately 
$9 for each of the more than 43 million Medicare benefi-
ciaries [1]. A 2000 Institute of Medicine (IOM) report titled 
To Err is Human estimated that some 44,000 to 98,000 
Americans die each year as a result of medical errors [2]. 
The Dartmouth Atlas Project has consistently reported large 
variations in medical resource distribution and use, but the 
project has not found any positive correlation between 
resource expenditure and improved outcomes [3, 4]. Further 
variations in health care were confirmed in a 2001 IOM 
report titled Crossing the Quality Chasm [5], which identified 
large gaps in the quality of care provided. The Committee 
on the Quality of Health Care in America, which authored 
the report, suggested that the cause of those gaps was the 
inability of our health care system to keep up with the rapid 
achievements in scientific knowledge and technology. The 
committee further recommended the systematic applica-
tion of scientific evidence to clinical practice, with the goal 
of reducing what is believed to be a 17-year gap between the 
knowledge gained via randomized controlled research to the 
adoption of that knowledge into routine clinical practice [5].

QIOs are perfectly positioned to provide the technical 
support necessary to help health care providers apply scien-
tific evidence to health care delivery at the community level 
by making that evidence more useful and more accessible to 

clinicians and patients. A 2006 IOM report titled Medicare’s 
Quality Improvement Organization Program: Maximizing 
Potential described the QIO program as a “unique national 
resource,” and recommended that the program remain a key 
player in quality improvement because of its ability to “fos-
ter and coordinate change across the country … [providing] 
greater consistency and the national alignment of improve-
ment efforts” [6].

Health care providers and practitioners are committed 
to monitoring, providing, and implementing the safest, most 
effective care possible. However, change requires support 
and persistence. This, in part, is why the health care com-
munity in North Carolina has been eager to accept CCME’s 
offer of assistance to participate in quality improvement 
initiatives, such as those aimed at optimizing care transi-
tions to prevent hospital readmission, improving indicators 
of quality nursing home care, and decreasing adverse drug 
events in ambulatory care.

One of CCME’s current initiatives targets 12 health care 
communities in North Carolina—which together contain 
42 hospitals, more than 70 nursing homes, and more than 
60 home health agencies—that are working with CCME to 
improve care transitions. The goal is for patients being dis-
charged from hospitals to understand their medications, 
to know what to do if their condition worsens, and to know 
when to seek assistance. With that information, patients are 
well prepared to avoid unnecessary returns to the hospital. 
This effort requires that hospitals work with other provid-
ers, such as home health agencies, nursing homes, physician 
offices, and community support services that provide trans-
portation, meals, and other resources; it takes the proverbial 
village to keep a community well. 

CCME has facilitated interactions at the community level. 
The work includes analyzing root causes; conducting focus 
groups for physicians, patients, families, and community ser-
vice providers; and providing detailed analyses of readmis-
sions, noting where the hospital discharged the patient to 
and where the patient was readmitted from. In addition, with 
assistance provided by CCME, 3 North Carolina communi-
ties will receive direct funding via the Community-Based 
Care Transitions Program; this funding was made available 
under section 3026 of the Patient Protection and Affordable 
Care Act of 2010 [7, 8].

Forty-four nursing homes in North Carolina with the high-
est rates of pressure ulcers and use of physical restraints 
have accepted CCME’s invitation to improve care by reduc-
ing those rates. CCME has offered on-site technical assis-
tance to these nursing homes to help develop action plans 
to improve the care they deliver to their residents in the 
targeted areas. CCME has sponsored in-person learning 
sessions, periodic group educational webinars, and direct 
coaching to nursing homes to ensure ongoing improvement. 

The old adage in quality improvement is that “you can’t 
manage what you aren’t monitoring or measuring.” CCME has 
helped nursing homes to measure the results of the changes 
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they implement to determine whether they are achieving 
the desired improvements. In aggregate, the nursing homes 
participating with CCME saw a reduction in the proportion of 
patients on whom physical restraints were used, from 7% in 
the period from the fourth quarter of 2010 through the first 
quarter of 2011, to 3% in the period from the second quarter 
of 2012 through the third quarter of 2012; this is a relative 
improvement rate of 60%. In this same period, measureable 
improvement was seen in the rate of pressure ulcers among 
patients in the nursing homes participating with CCME; this 
rate was reduced from 13% to 10%, for a relative improve-
ment rate of 25% (CMS, unpublished data, November 2012).

Adverse drug events disproportionately affect patients 
who are 65 years of age or older. Improving medication safety 
in the Medicare population will not only save Medicare costs 
but will also have a direct positive impact on the quality of life 
of Medicare beneficiaries. CCME is working with 10 commu-
nity-based health care centers to improve medication safety 
and to reduce the incidence of adverse drug events. CCME 
partners with these clinics in their participation in the national 
Patient Safety and Pharmacy Services Collaborative, which is 
designed to integrate evidence-based clinical pharmacy ser-
vices into the care and management of patients with high-
risk, high-cost, complex health conditions. For some of these 
clinics, this has been their first experience participating in a 
structured quality improvement initiative.

Unlike hospitals and some other providers, physician 
offices typically do not have formal quality improvement pro-
grams as part of their organizational structure. In an effort 
to improve health care through the use of EHR systems, the 
2009 American Recovery and Reinvestment Act included 
the Health Information Technology for Economic and Clinical 
Health Act, also known as HITECH [9]. HITECH allocated 
$19 billion to hospitals and physicians in support of their use 
of certified EHR systems. CCME is able to help physicians 
better utilize their EHR systems to manage their patient 
population by providing EHR technical expertise and quality 
improvement expertise. More than 240 physicians and prac-
titioners have benefited from the opportunity to work with 
CCME to improve the recommended preventive care pro-
vided to their patients, including cancer screening and adult 
immunizations, and the recommended care provided to their 
patients with cardiovascular disease through better use of 
their EHR systems.

QIOs are well suited to assist providers and improve 
health care quality as required by the Affordable Care Act. 
The landmark health care reform legislation, signed into law 
in March 2010 [8] and upheld by the US Supreme Court in 
June 2012, requires sweeping changes to our health care sys-
tem. Numerous provisions will be implemented over the next 
several years. QIOs can help providers to establish account-
able care organizations and medical homes and to execute 
other systematic changes. QIOs are a national resource, and 
they are well positioned and well prepared to play an integral 
part in our nation’s quality improvement strategies.

CCME takes very seriously its role as the federally des-
ignated QIO for North Carolina and South Carolina. We 
consider this designation an honor and a privilege, and we 
look forward to continued opportunities to fulfill our orga-
nizational mission as an independent nonprofit corporation: 
“to provide leadership, education, and services to promote 
improvement in the quality and cost effectiveness of health 
care” [10].  

Jill McArdle, RN, MSPH, CPHQ, PMP director, federal programs and 
services, The Carolinas Center for Medical Excellence, Cary, North 
Carolina.
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The Improving Performance in Practice program of the South 
East Area Health Education Center aims to assist primary 
care practices in using electronic health records to improve 
outcomes for patients with chronic diseases. This commen-
tary describes the challenges and successes of practices 
that have participated in this program.

The Improving Performance in Practice (IPIP) program of 
the South East Area Health Education Center (SEAHEC) 

serves the North Carolina counties of New Hanover, Pender, 
Brunswick, Bladen, Onslow, and Columbus. This program 
began in early 2008 with 12 participating primary care prac-
tices, and the program expanded in 2010 when it began 
working in tandem with a Regional Extension Center (REC) 
grant.

Organized by the primary care certifying boards and 
physician specialty societies, the IPIP program was ini-
tially funded by the Robert Wood Johnson Foundation and 
receives direction and technical assistance from Group 
Health Research Institute’s MacColl Institute for Health Care 
Innovation. IPIP is founded on principles outlined in the pro-
gram’s change package, which is a blueprint for improving 
care delivery. The IPIP change package entails high-leverage 
changes within a practice, including implementation of a 
registry to track and benchmark care, use of templates for 
planned care, use of protocols to guide decision making, and 
adoption of self-management support strategies to engage 
patients in managing their disease. These changes are not 
necessarily sequential, but they can be a natural progression 
towards improvement in a practice. The goal of the change 
package is to promote care that is evidence-based, stan-
dardized, consistent, and measurable across disease states. 
The first step is to implement an electronic database to 
readily identify and manage patients with chronic diseases.

Initially, most practices in the SEAHEC region used 
an external database with paper flow sheets to manage 
the care of patients with diabetes or asthma. Flow sheets 
printed from this external registry highlighted aspects of 
care that were due to take place, based on information about 
what type of care had already been provided during previ-
ous visits. SEAHEC’s quality improvement coaches (QICs) 

encouraged the use of flow sheets for previsit planning as a 
regular part of the care routine. As a follow-up to the use of 
flow sheets, QICs met with practices and extracted trend-
ing data from their registry. Based on these data, coaches 
worked with practice teams to perform plan-do-study-act 
(PDSA) cycles that led to improvement across measures 
throughout a practice. For example, one multilocation prac-
tice emphasized their diabetes medication protocol during 
staff meetings by regularly discussing data related to statin 
therapy, combination therapy with angiotensin-converting 
enzyme inhibitors and angiotensin receptor blockers (ACE/
ARB therapy), and aspirin usage. The medication protocol 
was discussed as a standardized treatment for diabetes 
across practice locations. Providers were often reminded of 
the agreed-upon protocol during data discussions, particu-
larly when related measures seemed to be lagging. When 
the practice adopted and implemented an electronic health 
record (EHR) system, the providers and staff members were 
able to incorporate these protocols and their application 
process into order sets, electronic templates, and point-of-
care reminders for diabetes care.

Although the flow sheets were useful, practices often 
reported that the time and effort required for staff mem-
bers to maintain the registry were barriers to sustainability. 
For many practices, this limitation helped motivate them to 
adopt an EHR system. During quarterly IPIP meetings, col-
laborative participants presented how their EHR system 
would allow data to be collected for every patient during 
the visit itself, without duplication of effort in printing paper 
flow sheets or performing manual data entry after each visit.

Having experience with an electronic registry helped 
shape practitioners’ expectations of clinical functionality as 
they chose and implemented their new EHR system. Staff 
members at practices that had consistently used paper-
based tools such as asthma action plans, patient educa-
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tion materials, and clinical protocols worked with IPIP/REC 
staff and EHR vendors to build these features into their EHR 
system, often before the system went into use. These tools 
were also shared with other practices during quarterly col-
laborative meetings involving all of the practices that were 
working with the SEAHEC IPIP/REC team. Some of these 
meetings were attended by more than 100 practitioners and 
staff members, with everyone sharing the pearls of wisdom 
they had gleaned while selecting and implementing their 
EHR systems. The peer-to-peer education that took place 
at these collaborative meetings provided valuable insights 
for practices regarding EHR implementation, meaningful use 
requirements, and patient-centered medical home activi-
ties. Hearing from colleagues about barriers as well as suc-
cesses enhanced the credibility of the advice and developed 
providers’ ability to advocate for improved systems of care. 
Also, these interactions accelerated progress by eliminat-
ing much of the trial and error that occurs when a practice 
works entirely in isolation.

Since the introduction of the REC grant in 2010, addi-
tional practices have been recruited to join the SEAHEC 
IPIP program. These practices approached the IPIP/REC 
team with an initial goal of selecting an EHR system, imple-
menting it, and working toward meeting the meaningful use 
requirements of the EHR incentive programs of the Centers 
for Medicare & Medicaid Services. However, as these prac-
tices began the implementation process, received education 
on how to use the EHR system to manage patient care, and 
heard about the successes of their peers, many of them also 
began monitoring and improving their care of patients with 
chronic diseases. Practices in the collaborative that have 
already implemented an EHR system and are using quality 
data continue to provide motivation for those practices that 
have not yet reached the stage of routinely pulling data from 
their EHR system. For example, a pediatric practice pre-
sented their asthma data and screenshots of their asthma 
template, and they described the process of developing the 
custom template to eventually pull data. This presentation 
reminded other practices that there are exciting payoffs to 
be gained after a practice struggles through the difficult 
EHR implementation phase. It also reinforced the possibility 
of using the EHR system to demonstrate improvement. As 
these data are automatically produced over a period of time, 
they can be placed into annotated run charts. Such charts 
not only show trending data over time but also contain short 
notes to indicate PDSA cycles that were implemented dur-
ing particular time frames, so that a practice can see if the 
implementation of a particular quality initiative resulted in 
data improvement. These charts add excitement to improve-
ment work, as each PDSA cycle is correlated with tangible 
advances in care.

In addition to attending collaborative meetings, QICs also 
perform on-site practice visits, during which they provide 
feedback regarding EHR support, technical issues, and func-
tionality. A great strength of the IPIP program is that IPIP/REC 

staff members are able to gather pertinent information from 
multiple sources, including area providers, multiple part-
ner agencies, and REC staff members across the state with 
whom they attend meetings and webinars. In many cases, 
QICs are able to obtain advice not just from this network of 
connections but also from local practices that are willing to 
network and provide in-person assistance to other collabora-
tive participants in their region or in more distant areas of the 
state. This sharing among staff members and practitioners 
can range from receiving advice over the telephone to shad-
owing in a practice to see an EHR system in use.

IPIP/REC staff members also observe aspects of work 
flow in order to help practices prepare for EHR implementa-
tion. For example, in one practice that utilized paper charts, 
telephone prescription refill requests were automatically 
transferred to the nurses’ line. Nurses would pull the paper 
chart, message the provider via sticky note, and then either 
call in the refill request or ask the front office staff to make 
an appointment for the patient to return to the clinic. As the 
practice was preparing to implement an EHR system, the 
QICs explained to the practice’s staff members that many 
practices in the region train front office staff members to 
gather key data and message the provider electronically, 
thus executing refill requests more efficiently. The QICs 
worked with the practitioners, nurses, and front office staff 
members to create a telephone template—a series of ques-
tions to ask the patient when gathering refill information. 
By eliminating the sticky note and extra intermediary work 
by the nurses, staff members streamlined the process, and 
nurses were able to dedicate additional time to clinical rather 
than clerical work. As a result of such efforts, 46 practitio-
ners reported on surveys administered following collabora-
tive meetings that IPIP/REC support had been worthwhile in 
their efforts to use their EHRs for patient management.

The second step in the IPIP change package is to imple-
ment clinical decision support tools to guide patient visits. 
In practices that want to improve rates of participation in 
smoking cessation therapy or to improve management of 
diabetes, asthma, hypertension, or hyperlipidemia, prac-
titioners work with QICs to choose evidence-based guide-
lines that suit the needs of their practices. A common issue 
is how to track whether patients have received preventive 
care consistently and in a timely manner. Setting up clinical 
decision support rules within the EHR system helps practi-
tioners to prioritize challenging aspects of care, to develop 
a protocol that can serve as a benchmark, to identify staff 
members who are responsible for care activities, and to use 
the EHR system to alert staff members when care is due for 
a particular patient. 

In one practice, practitioners wished to know when influ-
enza vaccination was due for patients with asthma. IPIP/REC 
staff members worked with the practice and their vendor 
to create a rule that would flag the practice when vaccina-
tion was due. The flag would initially alert the front office 
staff members upon patient check-in. Patients who wished 
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to receive the vaccine were given information about their 
chronic disease and an explanation of why vaccination is 
important. A standing order protocol was created during 
practice staff meetings that empowered the nurse or medi-
cal assistant to administer the vaccine if the flag signaled 
that the patient was overdue to receive it. Soon after docu-
menting the patient’s vital signs and social history, nurses 
in the practice would administer the vaccine, before the 
provider entered the exam room. This change resulted in a 
significant improvement in influenza vaccination rates and 
more efficient use of provider time for other aspects of care. 
Similar results were obtained for practices working on pro-
viding foot exams, smoking cessation interventions, instruc-
tions in patient self-management, and asthma action plans.

The third step in the IPIP change package is to standard-
ize care throughout the practice. SEAHEC’s IPIP program, 
in collaboration with Community Care of the Lower Cape 
Fear (CCLCF), is participating in the Agency for Healthcare 
Research and Quality’s Infrastructure for Maintaining 
Primary Care Transformation (IMPaCT) project. As part 
of this initiative, both organizations’ quality improvement 
teams are working with practices on previsit planning. 
Practices receive joint coaching and tools from SEAHEC/
CCLCF to assist in the development of a previsit planning 
curriculum. This includes instructions on how to develop a 
standing order set for various chronic diseases, education 
about how huddles can improve team-based care, and assis-
tance in improving practice-wide communication and staff 
satisfaction. Prior to participating in this initiative, practices 
are given a staff satisfaction survey that measures commu-
nication, culture, and teamwork within the practice. Once 
the results have been reviewed with the practice, staff mem-
bers work together to decide which previsit planning tools 
would assist them in improving. The study is ongoing; how-
ever, staff satisfaction at these practices will be surveyed 
again in 12 months to see whether the interventions have 
improved staff satisfaction, increased standardization, and 
improved clinical outcomes. One participating practice has 
already begun to use huddles and previsit planning proto-
cols, and preliminary data show improvement on various 
process measures such as documentation of glycosylated 
hemoglobin levels, smoking cessation counseling, and foot 
exam rates.

The last step in the IPIP change package is frequent data 
monitoring. Practices are assigned a QIC, a practice support 
coordinator, and a technical assistance specialist who work 
as a team to provide vendor-neutral guidance to practices 
throughout their improvement journeys. The team is trained 
to use a PDSA approach to guide improvement during regu-
lar on-site visits. Data are pulled from the EHR system and 
used to determine high-priority areas for improvement 
work. Practices not only see their own trending data but also 
receive comparative graphs benchmarked to state averages, 
regional averages, and national goals. Goals and small tests 
of change are set each month. By involving practice teams 

that span the breadth of office operations, practices can 
examine work flow from the waiting room to the exam room 
in working toward solutions.

Some practices also work with IPIP/REC staff as part of 
their goal to become recognized by the National Committee 
for Quality Assurance as a patient-centered medical home 
(PCMH) [1]. Primary care practices have long been called 
upon to provide care for a multitude of patient issues dur-
ing the practice visit and to coordinate care across multiple 
care settings. Practices need processes for following patients 
across the continuum of health care. Without an EHR, pro-
viders must fax patient records from one health care facility 
to another in order to coordinate care. In contrast, practices 
that are part of a health information exchange (HIE) can 
have patients identify their primary care team, and the HIE 
can then inform these individuals when the patient receives 
care from other providers. Processes for coordination of care 
can be measured and standardized as practices work toward 
PCMH recognition. IPIP/REC staff members assist practices 
in the development of tools that improve the coordination of 
care such as referral logs, practice policies, and forms that 
allow specialists to more easily report results to the primary 
care provider.

Ultimately, to achieve full coordination and the best 
possible care and cost outcomes, medical home prac-
tices will need to be able to seamlessly exchange medical 
information with hospitals and with specialty practices. In 
response to this need, SEAHEC became a founding member 
of Coastal Connect Health Information Exchange (CCHIE) 
[2]. The organization has selected an electronic platform 
to serve as an EHR translator, which can be used to securely 
exchange important clinical information across various 
settings of care. As part of the ongoing improvement work 
in the IPIP/REC collaborative, practices are being educated 
about CCHIE. IPIP/REC staff members have also coor-
dinated on-site demonstrations for interested practices 
that show the exchange of clinical information between 
the practice and area specialty practices and hospitals. In 
addition, CCHIE staff members have given presentations at 
several collaborative meetings. Grant funds from The Duke 
Endowment have supported practices in the Community 
Care of North Carolina network in connecting to CCHIE by 
covering connection costs and subscription fees.

In recent months, CCHIE has made significant progress in 
connecting practices to area hospitals and specialist prac-
tices, resulting in a network that is already robust. To date,  
5 area hospitals and 174 area primary care and specialty 
practices (551 providers) can exchange real-time data elec-
tronically. In addition, CCHIE has put a new portal in place 
that allows practitioners to receive notifications alerting 
them to a hospital admission. The eventual goal of this portal 
is to provide discharge summaries in real time for hospital-
ized patients. As part of this work, IPIP/REC staff members 
emphasize that the EHR system, in conjunction with CCHIE, 
can allow for seamless clinical exchanges across various 
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care settings. This connectivity will contribute to better care 
coordination and improved outcomes, as well as allowing 
primary care practices to function as full-fledged medical 
homes.

Practice-level and system changes that foster improved 
and efficient care continue to be a goal in the SEAHEC 
region. The trust earned and the relationships formed by 
IPIP/REC staff members foster improvement work even 
among busy practices with limited quality improvement 
resources. Given a changing reimbursement system that is 
heavily influenced by outcomes and data, the IPIP program 
is likely to continue to evolve and to assist practices into the 
foreseeable future.  

Sonali Batish, MPH quality improvement consultant and Regional 
Extension Center team lead, South East Area Health Education Center, 
Wilmington, North Carolina. 
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Clinical quality measurement remains an elusive goal, and 
it has the potential to result in adverse outcomes and unex-
pected consequences. Practicing physicians are wary of 
current efforts but should remain professionally commit-
ted to the development of effective, evidence-based quality 
measures.

In 34 years of practicing medicine, I have yet to be paid 
based on any measured quality outcome. Instead, my 

sense of professionalism, my interest in evidence-based 
decision making and clinical outcomes, and my respect for 
my patients have driven my interest in quality improvement 
activities. I have no reason to think that the experiences of 
my physician colleagues have been any different.

The role of quality measurement may change in the 
near future, however, when programs such as the Physician 
Quality Reporting System (PQRS) of the Centers for 
Medicare & Medicaid Services (CMS) move from merely 
requiring the reporting of processes and numbers to pro-
viding rewards when targets are met or imposing financial 
punishments when targets are missed [1]. Other payers 
and insurers in North Carolina and nationwide are gradually 
moving from “reward for reporting” programs to true pay-
for-performance activities. The development of account-
able care organizations in North Carolina, which are being 
created by commercial insurance companies, Medicare, 
and Medicaid, will certainly engage many more practices in 
quality improvement efforts.

From the perspective of a practicing physician, the 
rewards have been relatively small so far compared to the 
effort involved in process reporting. Although I care for 
many Medicare patients, my “reward” for PQRS reporting in 
2011 was less than $1,200, and it was half that amount in 
2012, when the incentive rate fell from 1% of claims to 0.5%.

Of course, reporting also has a cost. Using data from  
8 diverse primary care practices in North Carolina, Halladay 
and colleagues [2] examined the costs of gathering and 
reporting data on quality care indicators to 4 major quality 
programs. Costs of reporting data included implementation 
expenses, ranging from less than $1,000 to $11,100 per clini-
cian, and annual maintenance costs, ranging from less than 
$100 to $4,300 per clinician. The article states that prac-
tices with fewer care providers “appeared to be especially 

hard hit” by reporting requirements [2].
Many physicians are not convinced that reporting of 

quality measures has a major impact on quality. A survey 
of 4,934 physicians in 2009 revealed that only 38% were 
participating in the Physicians Quality Reporting Initiative 
(PQRI), which has since been renamed the PQRS. More than 
half of medical specialists and surgeons participating in the 
PQRI believed that it had no impact on quality; this opinion 
was shared by 40% of primary care physicians [3]. Overall 
participation rates in PQRS may soon increase, as failure 
to participate will result in a 1.5% reduction in allowable 
Medicare fees beginning in 2015. 

Payers in North Carolina have offered some practices 
financial incentives for participation in quality improve-
ment work through recognition programs such as Bridges 
to Excellence (BTE), Improving Performance In Practice, and 
the National Committee for Quality Assurance (NCQA). 
Blue Cross and Blue Shield of North Carolina has offered 
financial incentives for quality improvement to selected 
practices since 2006. In 2009, Blue Cross and Blue Shield 
of North Carolina expanded these incentives with its Blue 
Quality Physician Program (BQPP). Focusing on indepen-
dent practices and offering improvements in fee-for-service 
schedules for completion of the program, BQPP provides 
a significant financial incentive for practices to participate 
in selected quality improvement programs. The measured 
elements include components of care and quality, which 
use entities such as BTE and NCQA to assess disease man-
agement; education of administrative and clinical staff 
members on issues such as cultural competence and end-
of-life decision making; and practice organization elements, 
including continuous quality improvement, maintenance of 
certification, cost-saving practice efforts and policies, office 
hours and access, motivational interviewing, and practice 
efficiency. The flexibility of different pathways for recogni-
tion may well improve the overall value, participation, and 
applicability of the process to different practices.
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Efforts to measure clinical quality and outcomes acceler-
ated after a 2001 report from the Institute of Medicine of 
the National Academies (IOM) highlighted quality gaps in 
medical care [4]. This finding in turn accelerated the pro-
liferation of clinical guidelines. Although guidelines are not 
quality measures, they are often used as a quality yardstick.

More than 2,500 disease-specific guidelines are now 
available through the Agency for Healthcare Research and 
Quality’s National Guideline Clearinghouse [5]. Many of 
these guidelines are consensus statements from panels of 
recognized experts, drawn from various levels of evidence 
combined with the experts’ experiences and current prac-
tice. Best practices are evidence-based, but sometimes lim-
ited evidence is available. Further research to validate both 
guidelines and best practices occasionally results in signifi-
cant revisions due to evidence of unintended harm. Ignoring 
the complex needs of patients with multiple medical issues, 
programs have often used guidelines for individual dis-
ease management as measures of physician performance, 
despite disclaimers from the developing organizations that 
the guidelines are not to be considered standards of care.

Although such guidelines are often used for payer autho-
rization decisions, the evidence base supporting these 
guidelines is often limited, with many guidelines relying on 
expert consensus alone. Recently, 6 professional organi-
zations, including the American College of Physicians and 
the American College of Cardiology Foundation, outlined 
48 specific practice guidelines for management of isch-
emic heart disease, 18 of which were, in the authors’ own 
judgment, based on low-quality evidence [6]. In addition, 
guidelines may conflict when applied to patients with mul-
tiple significant disease processes, and authoritative panels 
often disagree about the efficacy of screening measures 
such as mammograms, prostate-specific antigen testing, 
and chest radiographs.

In 2012, Kung and colleagues screened 130 ran-
domly selected guidelines from the National Guideline 
Clearinghouse Web site and concluded that fewer than half 
met at least 50% of the guideline standards set by the IOM 
in 2011. The authors used what they termed a “liberal” inter-
pretation of the guidelines, meaning that they did not include 
7 of the 18 IOM guidelines, which they deemed “too vague 
and subjective to be analyzed.” Information on conflicts of 
interest (COI) was provided in fewer than half of subspe-
cialty society–developed guidelines. In guidelines that con-
tained this information, 71.4% of committee chairpersons 
and 90.5% of cochairpersons had disclosed COIs [7]. A 
2011 IOM report recommended that persons with COIs not 
fill those roles, whether or not the COIs were disclosed [8].

Connecting compensation to guidelines and/or quality 
measurements elicits new behaviors from organizations and 
individuals. Data on the effects of measuring and rewarding 
performance are available from the British National Health 
Service (NHS). In 2004, the NHS used tracking informa-
tion from the NHS-funded electronic health record (EHR) 

to assess performance on 80 clinical indicators, 43 orga-
nizational indicators, 4 patient-experience indicators, and  
8 other service indicators. General practices could earn 
up to 1,050 points by meeting these criteria, and financial 
awards were tied to performance. The average practice 
achieved 91% of the available 1,050 points, representing a 
bonus of $75,000 USD per physician. “Cherry picking,” or 
excluding certain patients from the scoring, did not occur to 
any significant extent. The NHS had only budgeted for about 
two-thirds of this performance level [9].

As far back as 2003, studies had begun to uncover the 
unintended consequences of pay-for-performance initia-
tives. Shen demonstrated that incentives offered to a non-
profit substance abuse treatment center affected which 
patients were selected for treatment. Among those patients 
whose care was included in the incentive program, the imple-
mentation of incentives resulted in a significant decrease in 
the percentage of patients selected for treatment who were 
designated “most severe.” During the same period, the per-
centage of patients selected for treatment who were catego-
rized as “most severe” increased among Medicaid patients, 
whose treatment was not included in the incentive program 
[10]. In an excellent recent commentary, Woolhandler and 
colleagues discussed the role of behavioral economics and 
warned that pay-for-performance may be incompatible with 
quality improvement efforts. They point to several potential 
shortcomings including issues with outcome measurement, 
risk adjustment, claims in excess of the level of needed or 
provided services, inappropriate consequences of quality 
measurement, and patient socioeconomic factors [11].

In 2011, a Cochrane review of 2,933 potentially relevant 
studies of pay-for-performance programs found only 7 stud-
ies that met the criteria for outcomes measurement [12]. An 
analysis of those 7 studies found that 6 of them “showed 
positive but modest effects on a minority of the measures of 
quality of care included in the study.” However, the studies 
suffered from a risk of selection bias. The authors concluded 
that “there is insufficient evidence to support or not support 
the use of financial incentives to improve the quality of pri-
mary health care,” and they urged caution in using incentive 
schemes [12].

My personal experience with recognition programs has 
been mixed. I conservatively estimate that completing the 
steps in the BQPP program has required more than 80 hours 
of my time, outside of patient care, over a period of 6 months. 
My office staff has spent just as much time participating in 
education activities and performing data extraction related 
to the program. While time consuming, I believe our par-
ticipation in the BQPP program improved the quality of our 
patient care.

I am also well aware of the statistical shortcomings of 
reporting data from a small sample size. Since 1990, my 
practice has used Microsoft Excel software to track clinical 
details of the care of more than 225 patients with diabetes, 
aged 32-86 years. Reporting of data is limited to a smaller 
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subset. PQRS requires me to report data on only my 30 most 
recently seen Medicare patients who are under the age of 
75 years. Similarly, BTE and NCQA recognition programs 
for quality diabetes care require data from 36 sequen-
tial patients who are selected retroactively from a certain 
date. Although the average glycosylated hemoglobin level 
of my patients with diabetes is 7.1%, the frequency of vis-
its for these patients varies. Patients whose blood glucose 
levels are well controlled may be seen only every 6 months, 
whereas patients whose levels are poorly controlled are 
seen much more frequently. The need for short-term follow-
up visits after medication changes or acute illnesses means 
that those patients with the worst glycosylated hemoglobin 
levels may be included much more frequently in my list of 
recently seen patients.

Practices with more economically disadvantaged or unin-
sured patients, or simply older individuals, are also similarly 
penalized by such selection criteria. Some practices may 
attract or specialize in the care of patients with more difficult 
or complex conditions. For example, it is discouraging when 
a patient is taking 4 drugs for hypertension, has experienced 
a reduction in systolic blood pressure from 240 mm Hg to 
140 mm Hg, and has a stable blood pressure maintained by 
medications that he can afford, yet he fails to meet the tar-
get criterion of “systolic pressure less than 140 mm Hg.”

Variations in performance standards are also important. 
Analysis of the same 36 patients might allow a physician to 
meet the recognition requirements for one agency but not 
the requirements of another agency. Differences in the date 
chosen to start measurement reporting can affect scoring 
not only due to sample size and more frequent visits by 
poorly controlled patients but also because there are sig-
nificant seasonal variations in measurements such as gly-
cosylated hemoglobin [13]. I schedule my poorly controlled 
patients for more frequent visits. Seasonal diet and activity 
changes also affect my patients’ level of control.

Self-insured health programs follow quality measures 
in practices, and scores from these reports and NCQA’s 
Healthcare Effectiveness Data and Information Set are 
returned to practices as a measure of “quality.” Because they 
are usually based on data about charges—not on medical 
record reviews—these reports are often incomplete. They 
frequently fail to capture specific blood tests performed in 
panels, for instance. Even more vexing, some of the measured 
parameters may extend over a period of 2-10 years and may 
include years during which data on charges are not avail-
able to the current payer. Submission of accurate chart data 
raised our practice’s rate for repeated colon cancer screen-
ing within 10 years from 37% to 65%, our rate of annual low-
density lipoprotein (LDL) cholesterol screening in patients 
with ischemic heart disease from 30% to 89%, and our rate 
of annual LDL screening in diabetic patients from 63% to 
93%. Given current limitations, data based on charges alone 
does not seem well suited for quality assessment.

For many payers, an individual practice does not have 

enough covered lives to make any data statistically sound, 
even if the data are properly collected. One of the goals of 
the North Carolina Health Quality Alliance is to interest 
major payers in sharing such data in a protected environ-
ment that is trusted by physicians, with the goal of gathering 
more accurate overall practice-specific information.

Almost inevitably, practices in the future will receive 
some payment or bonus that is based on performance mea-
sures, if not on quality outcomes. Many, but not all, prac-
tices are already engaged in activities such as installation of 
EHR systems to meet CMS’s standards of meaningful use. 
Adoption of EHR systems is a necessary step for these prac-
tices. It remains to be seen whether the cost of installation, 
subsequent inefficiencies, and painful changes to work flow 
will be balanced by the financial rewards of using the EHR, 
much less improved quality outcomes. Whether electronic 
practice data can be extracted and reported in a format that 
meets different agencies’ requirements, and at what cost, 
also remains to be seen.

Like many primary care physicians in North Carolina who 
are nearing retirement, I expect to retire not too long after 
Medicare begins levying financial penalties on practices 
that are not using an EHR system. I also do not expect to 
find that anyone interested in taking over my practice would 
want to use an EHR system that I chose now. Thus, I do not 
plan to implement an EHR system, as I personally have little 
incentive to invest in another source of office overhead and 
continuing costs, and I already have sufficient internal and 
external reporting measures to verify my belief that I am 
providing quality care.

For me, and for most physicians I know, quality mea-
surement and performance improvement are not new con-
cepts. Still, I am doubtful that most current activities can 
substantially change outcomes of care. However, we remain 
professionally committed to working toward a future in 
which quality of care can be accurately measured and then 
improved.  

W. James Stackhouse, MD, MACP Goldsboro Medical Specialists, 
Goldsboro, North Carolina.

Acknowledgment
Potential conflicts of interest. W.J.S. has no relevant conflicts of 

interest. 

References
1. Physician Quality Reporting System. Centers for Medicare and 

Medicaid Services Web site. www.cms.gov/Medicare/Quality 
-Initiatives-Patient-Assessment-Instruments/PQRS/index.html. 
Accessed January 5, 2013.

2. Halladay JR, Sterns SC, Wroth T, et al. Cost to primary care practices 
of responding to payer requests for quality and performance data. 
Ann Fam Med. 2009;7(6):495-503.

3. Federman AD, Keyhani S. Physicians’ participation in the Physicians 
Quality Reporting Initiative and their perceptions of its impact on 
quality of care. Health Policy. 2011;102(2-3):229-234.

4. Institute of Medicine. Crossing the Quality Chasm: A New Health 
System for the 21st Century. Washington, DC: The National Acade-
my Press; 2001. http://www.nap.edu/catalog.php?record_id=10027. 
Accessed January 5, 2013.

5. National Guideline Clearinghouse. Guidelines by Topic. Agency for 



158 NCMJ vol. 74, no. 2
ncmedicaljournal.com

Healthcare Research and Quality Web site. http://www.guideline 
.gov/browse/by-topic.aspx. Accessed January 5, 2013.

6. Qaseem A, Fihn SD, Dallas P, Williams S, Owens DK, Shekelle P; for 
the Clinical Guidelines Committee of the American College of Physi-
cians. Management of stable ischemic heart disease: summary of a 
clinical practice guideline from the American College of Physicians/
American College of Cardiology Foundation/American Heart As-
sociation/American Association for Thoracic Surgery/Preventive 
Cardiovascular Nurses Association/Society of Thoracic Surgeons. 
Ann Intern Med. 2012;157(10):735-743.

7. Kung J, Miller RR, Mackowiak PA. Failure of clinical practice guide-
lines to meet Institute of Medicine standards: two more decades of 
little, if any, progress. Arch Intern Med. 2012;172(21):1628-1633.

8. Institute of Medicine. Clinical Practice Guidelines We Can Trust. 
Washington, DC: The National Academy Press; 2011. http://www 
.nap.edu/catalog.php?record_id=13058. Accessed March 26, 2013.

9. Hutchison B. Pay for performance in primary care: proceed with cau-
tion, pitfalls ahead. Healthc Policy. 2008:4(1):10-22.

10. Shen Y. Selection incentives in a performance-based contracting 
system. Health Serv Res. 2003;38(2):535-552.

11. Woolhandler S, Ariely D, Himmelstein DU. Why pay for perfor-
mance may be incompatible with quality improvement. BMJ. 
2012;345:e5015.

12. Scott A, Sivey P, Ait Ouakrim D, et al. The effect of financial incen-
tives on the quality of health care provided by primary care physi-
cians (review). Cochrane Database of Systematic Reviews, 2011, 
issue 9. http://www.update-software.com/BCP/WileyPDF/EN/
CD008451.pdf. Accessed January 5, 2013.

13. Higgins T, Shaw S, Sikaris K, et al. Seasonal variation in hemoglo-
bin A1c: Is it the same in both hemispheres? J Diabetes Sci Technol. 
2009:3(4):668-671.



INVITED COMMENTARY

159NCMJ vol. 74, no. 2
ncmedicaljournal.com

Regulations and accrediting bodies have charged health 
plans with assuring and improving the quality of care deliv-
ered to plan members. Now, health plans also have an 
opportunity to promote payment reform designed to align 
incentives so that plans, providers, employers, and patients 
can all focus on achieving high-quality care.

The Institute of Medicine of the National Academies 
(IOM) defined quality in health care as “the degree 

to which health services for individuals and populations 
increase the likelihood of desired health outcomes and are 
consistent with current professional knowledge” [1]. The 
activities that have traditionally been included in health 
plans’ quality improvement programs were largely in place 
by the early 1990s. These activities became the measures of 
performance recommended by the National Committee for 
Quality Assurance (NCQA), which is an accrediting body for 
health plans. State and federal regulators therefore expect 
that these quality improvement activities will be in place for 
all health plans.

In addition to developing service standards for the actions 
of health plan personnel, such as telephone answering and 
claim turnaround, health plans also use the advice of practic-
ing community physicians to develop and distribute guide-
lines regarding the care that is provided to members. These 
guidelines include a set of recommended and expected pre-
ventive services, which generally conform to the recommen-
dations of an external organization such as the US Preventive 
Services Task Force. Guidelines also cover evidence-based 
treatments for chronic illnesses, such as use of beta block-
ers after myocardial infarction; these recommendations are 
generally adopted from the guidelines of specialty societies. 
Because health plan guidelines often overlap with those of 
other organizations, physicians may view health plan guide-
lines as redundant and not particularly helpful. 

A health plan is expected to demonstrate that its activi-
ties directly impact the health of its members. Examples of 
such activities include sending out reminder letters for pre-
ventive services, such as mammograms and retinal exams; 
offering disease management programs; providing infor-
mation about palliative services and end-of-life care; and 
offering wellness programs, such as smoking cessation or 
exercise programs.

The quality program of a health plan requires that per-
formance data be generated and reported regarding various 
outcomes measures. When Paul M. Ellwood, Jr., spoke of 
such measures during his 1988 presentation of the annual 
Shattuck Lecture at the Massachusetts Medical Society, he 
called for “a national data base containing information and 
analysis on clinical, financial, and health outcomes that esti-
mates as best we can the relation between medical interven-
tions and health outcomes, as well as the relation between 
health outcomes and money” [2]. Health plans and business 
coalitions began to develop a standard set of measures. 
NCQA published the second version of this work in 1993 
as the Health Plan Employer Data and Information Set, and 
these measures were subsequently renamed the Healthcare 
Effectiveness Data and Information Set (HEDIS) [3]. State 
regulators and the federal government now widely require 
annual reporting of HEDIS measures. These measures evalu-
ate processes of care provided for certain sets of health plan 
members (for example, immunizations for children, and 
measurement of blood glucose levels and eye exams for 
patients with diabetes).

Meanwhile, the professionals who deliver medical ser-
vices have continued their own efforts to ensure that they 
provide high-quality care as required by their accreditation 
agencies, licensing bodies, and professional standards. Not 
surprisingly, the organized emphasis on quality has var-
ied substantially. Quality-of-care activities within provider 
organizations are usually devised and conducted indepen-
dently of health plans, rather than in collaboration with 
them, and the role health plans play is seldom sufficiently 
acknowledged.

Evidence and Recent Developments

We propose that, for the first time, health plans now have 
an imperative to change their payment paradigm. Passively 
paying for services based on volume without reference to 
quality of care is no longer acceptable. Health plans have the 
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opportunity to promote payment reform that might finally 
align incentives so that plans, providers, employers, and 
patients can all focus on rewarding providers of high-quality 
care while giving other providers incentives to improve. Let 
us consider how the stage has been set for this new health 
plan role.

Reports from the IOM titled To Err Is Human [4] and 
Crossing the Quality Chasm [5], published in 1999 and 2001, 
respectively, called attention to major problems in patient 
safety, citing evidence that medical practice errors in the 
United States were causing at least 44,000 and perhaps as 
many as 98,000 patient deaths each year. These 2 reports 
prompted discussion, evaluation, and action. Patient safety 
is now a major concern, and efforts to ensure patient safety 
are ongoing in all domains of the health care system. Crossing 
the Quality Chasm includes recommendations that “private 
and public purchasers should . . . build in stronger incen-
tives for quality enhancement” and that there should be a 
“research agenda to identify, pilot test, and evaluate various 
options for better aligning current payment methods with 
quality improvement goals” [5].

The Institute for Healthcare Improvement (IHI) pro-
vided a model for quality improvement that facilitates the 
evaluation of new ideas and the rapid implementation of 
proven interventions. In December of 2004, IHI launched 
the 100,000 Lives Campaign, an initiative to reduce mor-
bidity and mortality in American health care. This campaign 
was based on 6 interventions demonstrated to be effective 
in improving patient safety. According to IHI, 100,000 lives 
would be saved within 18 months and every year thereafter 
if hospitals implemented these interventions. IHI President 
Donald M. Berwick called for immediate and significant 
action in a speech titled “Some Is Not a Number. Soon Is 
Not a Time.” Eventually more than 3,000 hospitals partici-
pated in the program, and IHI subsequently announced the 
program’s success, with 122,300 lives saved. Although the 
campaign was criticized for its promotion of rapid response 
teams and for some of its methodology [6], it demonstrated 
that incentives can accelerate the implementation of evi-
dence-based interventions [7].

There is growing recognition that quality is associated 
with cost effectiveness, while poor outcomes lead to fur-
ther interventions and higher costs. This association may 
partly explain why the United States has a relatively poor 
health profile, despite spending more on health care than 
do other developed countries. David A. Squires, writing 
for the Commonwealth Fund in 2012, noted that US health 
care spending is roughly twice the average amount spent 
by 13 developed countries, whether measured by per-capita 
expenditure or as a percentage of gross domestic product. 
Squires observed that

the quality of health care in the U.S. appears to be variable, 
with better-than-average cancer survival rates, middling in-
hospital mortality rates for heart attacks and stroke, and the 

worst rates of presumably preventable deaths due to asthma 
and amputations due to diabetes compared with the other 
study countries.

He also showed that, although a higher rate of obesity 
explains some poor health statistics for the US population, a 
combination of high prices and high utilization of “high tech-
nology” services seems to drive the overall excess in cost 
of health care [8]. Much emphasis has been placed on the 
fact that in 2010 the United States ranked 40th in overall life 
expectancy on a list compiled by the United Nations, trailing 
nearly all European countries [9].

Public payer initiatives have advanced the concept that 
services associated with demonstrably poor care should 
not be reimbursed. An example of such an initiative is the 
list of “never events”—particularly shocking medical errors 
that should never occur—that was published by the National 
Quality Forum in 2002 [10]. The Centers for Medicare & 
Medicaid Services (CMS) announced in 2008 that they 
would not compensate providers when these “never events” 
occurred [11]. Gradually private payers followed suit in their 
own payment policies.

The Leapfrog Group is a coalition of large employers that 
focuses on the role of hospitals in ensuring patient safety. In 
2001 the group set standards for health plans and directly 
contracting hospitals, requiring them to meet expectations 
for quality processes in order to win contracts with the com-
panies in the group. In 2006 the group added the expecta-
tion that hospitals would pledge to never bill the patient 
or any insurer for a hospitalization during which a “never 
event” occurred [12].

An important development is that, under the provisions 
of the Patient Protection and Affordable Care Act, CMS initi-
ated additional premium payments to Medicare Advantage 
health plans that achieve a quality rating of 3 or more stars 
for their performance during the previous year on a set of 
quality measures [13].

In an article published in the Perspective section of The 
New England Journal of Medicine in 2010 [14], Howard Brody, 
a family physician and ethicist, argued that physicians have 
an ethical responsibility and a public relations opportunity 
to find opportunities for cost savings. He pointed to con-
cessions made by hospitals and pharmaceutical companies 
during the development of the health reform proposal put 
forth by President Obama. Brody suggested that each spe-
cialty and primary care discipline should identify the top 5 
services that could be substantially reduced without depriv-
ing any patient of meaningful benefit [14]. The disciplines of 
family medicine, internal medicine, pediatrics, and hematol-
ogy/oncology have each responded by publicly announcing 
a set of 5 cost-saving measures that will not harm patients.

A Modified Approach

Based on the evidence, all components of the health care 
system should focus on supporting improvements in the 



161NCMJ vol. 74, no. 2
ncmedicaljournal.com

quality of care. Public discussions and initial programs have 
changed the environment such that public and private health 
plans can now begin to explicitly link payment for services 
with quality-of-care measures. We can now acknowledge 
that improved quality of care and reduced costs are related, 
not conflicting, goals. We can develop and implement busi-
ness models that provide incentives to support established 
quality measures.

Many health plans and providers are creating and test-
ing such programs. At Coventry Health Care of the Carolinas 
and Coventry Health Care of Virginia, we are beginning to 
employ a quality improvement approach that involves col-
laborations between medical groups and health systems. 
Our goals are: to support models of care that improve the 
health of the patient, improve access to and appropriateness 
of care, and emphasize care coordination; to use measures 
and indicators that correlate with improvements in quality, 
patient safety, and cost effectiveness; to share data openly 
and monitor progress toward goals; and to align incentives 
for the patient, the provider, and the health plan so that they 
reward value rather than volume of services. Funding to 
support care coordination should be separated from claims 
activity. When savings in claims do occur, they can be used 
to reward activities that improve efficiency of care, perfor-
mance on quality measures, and members’ health.

Our quality improvement program is based on agreed-
upon measures selected from within 5 categories. The first 
category is avoiding unnecessary hospital admissions, and 
the goal is to reduce the rate of acute inpatient admissions 
within selected diagnostic categories that have been deter-
mined to be sensitive to optimal delivery of primary care. 
Measures in this category should reward physicians’ efforts 
to manage chronic illnesses in such a way that inpatient 
care is not needed. One example of such an effort would be 
facilitating patients’ access to early outpatient interventions 
when a chronic condition worsens. For the second category, 
inpatient readmissions, the goal is to reduce the proportion 
of patients who are readmitted within 30 days of discharge 
by providing effective transition-of-care programs. The third 
category is avoidable emergency services, and the goal is to 
reduce the number of emergency department visits made 
for conditions that could be managed in a less intense and 
less costly setting. The fourth category is member access 
to primary care within 120 days of enrollment. Finally, the 
fifth category is evidence-based guideline compliance, and 
the goal is to meet a certain performance rate for selected 
HEDIS measures. Measures with a high likelihood of impact-
ing admissions or readmissions should be emphasized.

Plan representatives and members of the provider group 
discuss the measures and weights selected, the goals to be 
achieved, and the incentive payments that can be earned for 
each quality measure. As a consequence, physician lead-
ers in the health systems are evaluating their processes 
and working with their colleagues to achieve the desired 
targets for these quality goals. The provider organizations 

are making substantial investments in the meaningful use 
of their data to support these programs. They are investing 
in personnel, with the goal of improving patient education, 
adherence to prescribed regimens, and support for patient 
self-management. Focusing on quality provides a renew-
able basis for collaboration. Physicians are now aware of 
the cost of referred care and how it can vary depending on 
their decisions. Plan representatives and physicians are able 
to talk about issues of cost effectiveness, the ways in which 
cost affects outcomes, and how cost can be considered as 
a dimension of quality. Plan representatives and physicians 
now have a reason to meet regularly, talk about care, and 
find improvements. The context has changed as we work 
toward shared goals.

Conclusion

Our health system clearly needs more effective 
approaches to improve the quality and effectiveness of care. 
Health plans are ready to move from passively paying claims 
to collaborating in a more meaningful way with provider sys-
tems to reward performance related to important measures. 
While this type of approach is largely untested, it may repre-
sent a path for progressive improvement.  

Dan Barco, MD, FAAFP, MMM vice president of medical affairs, 
Coventry Health Care of the Carolinas, Durham, North Carolina.
Peter W. Chauncey, MSPH, FACHE executive vice president and chief 
operating officer, Coventry Health Care of the Carolinas, Coventry 
Health Care of Virginia, Durham, North Carolina.
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In this issue of the NCMJ, various authors dis-
cuss the quality of health care in North Carolina, 
but only a few of these authors (eg, DuBard) look 
at geographic variations in quality of care [1]. To fill 
this gap, this column examines regional variations 
in the quality of care provided to Medicare benefi-
ciaries across North Carolina’s 100 counties.

There are many reasons to expect that quality of 
care may vary across North Carolina. Variations in 
quality of care are commonly observed in national 
data, although debate is ongoing about what 
causes these variations. One view, often associated 
with the Dartmouth Institute for Health Policy and 
Clinical Practice, is that this geographic variation 
is produced by physician practice patterns—that it 
results from learned behavior. Other theories focus 
on the characteristics of the health professionals 
providing the care (eg, variations in the training 
they received, the specialty they chose, or their 
experience) or on the socioeconomic characteris-
tics of the population receiving care (eg, areas with 
higher poverty rates may have poorer medication 
adherence and thus poorer outcomes).

For this analysis, I used 2010 data from the 
Dartmouth Institute for Health Policy and Clinical 
Practice. Specifically, I looked at 3 county-level, 
quality-of-care measures for the Medicare popula-
tion: the percentage of female Medicare enrollees 
aged 67-69 years who received at least 1 mam-
mogram over a 2-year period, the average annual 
percentage of Medicare enrollees with diabetes 
aged 65-75 years who have had their glycosylated 
hemoglobin (HbA1c) level checked, and the rate of 
preventable hospital admissions (the rate of hospi-
tal discharges for ambulatory care–sensitive condi-
tions per 1,000 Medicare enrollees). (The rates for 
these measures are available in a spreadsheet that 
can be downloaded by clicking on the county-level 
2010 link found at http://www.dartmouthatlas.org/
tools/downloads.aspx#primary.) These measures 

capture 3 distinct elements of quality of care in the 
ambulatory setting: secondary prevention, chronic 
disease management, and outcomes. My goal was 
to determine whether these measures are corre-
lated—whether there are regions of the state with 
generally high (or low) values for all 3 measures.

The maps in Figure 1 show the data for each 
of the 3 quality-of-care measures. On each map, 
every county is colored in 1 of 4 different shades, 
with darker shades representing poorer quality of 
care. In certain parts of the state—the Research 
Triangle, Moore County, and the Kinston–New Bern 
region—quality of care is high for all 3 measures. In 
contrast, the southeastern part of the state gener-
ally has lower quality of care on all 3 measures. 

Visual inspection suggests that most of the 
state’s other counties perform well on some mea-
sures and poorly on others. However, statistical 
analysis shows that the measures are highly cor-
related. Despite the fact that 3 different elements 
of health care quality are being measured, counties 
with a rate indicative of high quality on 1 measure 
also tend to have rates indicating high quality on the 
other 2 measures. Indeed, Spearman correlation 
coefficients show that the correlations between 
the 3 quality measures are statistically significant 
(Table 1). When reviewing these correlations, note 
that higher levels of preventable admissions are a 
signal of poorer quality, in contrast to the other 2 
measures (for which higher levels are a signal of 
better quality).

One possible explanation for this correlation is 
that these quality measures are simply a marker for 
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some other factor. For example, perhaps Medicare 
beneficiaries with low socioeconomic status are 
less likely to receive high-quality care because 
they experience difficulties in accessing the health 
care system (eg, an inadequate physician supply or 
difficulty in obtaining transportation to a location 
that offers mammography), because they do not 
comply with provider recommendations (because 
of cost or failure to understand the recommenda-
tions), or because they encounter other barriers. 

Additionally, the health care system may be over-
burdened in areas with a high proportion of resi-
dents of low socioeconomic status, in which case 
the health care system may not have the capacity 
to deliver the recommended care. For example, a 
shortage of practitioners offering mammography 
services may directly lead to low values for that 
measure. 

To explore the possibility that mammography, 
HbA1c testing, and preventable admissions are 

figure 1.
Quality of Health Care Provided to Medicare Enrollees in North Carolina’s 100 Counties

Note. The top map depicts the percentage of female Medicare enrollees aged 67-69 years who received at 
least 1 mammogram over a 2-year period, the center map depicts the county’s average annual percentage 
of Medicare enrollees with diabetes aged 65-75 years who had their glycosylated hemoglobin (HbA1c) level 
checked, and the bottom map depicts the county’s rate of hospital discharges for ambulatory care–sensitive 
conditions per 1,000 Medicare enrollees. The keys show the rates for which each shade was used. Darker 
shading represents lower quality of care, and use of a parenthesis rather than a bracket before or after a number 
indicates an endpoint that is excluded from the set.
Source of data: Dartmouth Institute for Health Policy and Clinical Practice.



NCMJ vol. 74, no. 2
ncmedicaljournal.com

NCMJ vol. 74, no. 2
ncmedicaljournal.com

165

figure 2.
Associations Between 3 Measures of Quality of Health Care and Rurality

Note. Mammography indicates the percentage of female Medicare enrollees aged 67-69 years who received at least 1 mammogram over 
a 2-year period, HbA1c testing indicates the average annual percentage of Medicare enrollees with diabetes aged 65-75 years who had 
their glycosylated hemoglobin (HbA1c) level checked, and preventable admissions indicates the rate of discharges for ambulatory care–
sensitive conditions per 1,000 Medicare enrollees. Note that the y axes for these measures differ. The horizontal line in the middle of each 
box indicates the median rate, the top and bottom borders of the box mark the 75th and 25th percentiles, and the whiskers represent the 
range of the bulk of the remaining data. Metropolitan, having an urban core with a population of 50,000 or more; micropolitan, having an 
urban core with a population of at least 10,000 but less than 50,000; noncore, rural (having no urban core). Source of data on rurality of 
counties: Office of Management and Budget. Source of data on quality of care: Dartmouth Institute for Health Policy and Clinical Practice.

markers for low socioeconomic status, I included 
the estimated percentage of county residents 
whose household income is below the federal 
poverty level as an additional covariate. Previous 
studies have shown that communities with higher 
poverty rates have higher rates of hospital admis-
sion for preventable conditions, and the data for 
North Carolina counties confirm this observation. 
However, the data did not show an association 
between poverty rates and either mammography 
rates or rates of HbA1c testing (Table 1). While pov-
erty rates may be insufficient to capture the rela-
tionship between local circumstances and quality 
of care, this analysis suggests that variations in 
quality-of-care measures may be due to factors 
other than poverty. 

If these data reflect genuine regional varia-

tions in quality of care, how might this variation be 
explained? One interpretation of these data is that 
state-based efforts to improve health care quality 
may be more effective if they are regional in nature. 
Indeed, this is one of the core tenets of the local 
stakeholder–driven approach taken by Community 
Care of North Carolina. The clustering of counties 
with lower measures of health care quality sug-
gests that regional-based interventions and qual-
ity-improvement strategies may channel resources 
more effectively.

Further analysis of the data shows that quality-
of-care measures are associated with the rural-
ity of the county. For this analysis, counties were 
categorized using 2013 Office of Management and 
Budget data as metropolitan (having an urban core 
with a population of 50,000 or more), micropoli-
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tan (having an urban core with a population of at 
least 10,000 but less than 50,000), or noncore 
(having no urban core; rural). Figure 2 shows 
that metropolitan counties in North Carolina had 
higher rates of mammography and HbA1c test-
ing in 2010 than did rural counties, and metro-
politan counties had lower rates of preventable 
admissions than did either micropolitan or non-
core counties. Thus Medicare beneficiaries in 
rural counties in North Carolina tended to have 
lower values for these quality-of-care measures. 
Understanding the reason for these lower values 
will be important if we want to ensure that peo-

ple across North Caroline have access to—and 
are receiving—high-quality health care.  

Mark Holmes, PhD assistant professor, Health Policy and 
Management, Gillings School of Global Public Health, 
University of North Carolina at Chapel Hill, Chapel Hill, 
North Carolina.
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table 1.
Spearman Correlation Coefficients for Poverty and for 3 Measures of 
Health Care Quality in 100 North Carolina Counties in 2010

  HbA1c Preventable   
 Mammographya testingb admissionsc Povertyd

Mammographya 1   

HbA1c testingb 0.4179* 1  

Preventable admissionsc –0.3782* –0.3226* 1 

Povertyd –0.0503 –0.1324 0.3308* 1
aPercentage of female Medicare enrollees aged 67-69 years who received at least 1 
mammogram over a 2-year period.
bAverage annual percentage of Medicare enrollees with diabetes aged 65-75 years who 
had their glycosylated hemoglobin (HbA1c) level checked.
cRate of hospital discharges for ambulatory care–sensitive conditions per 1,000 Medicare 
enrollees.
dPercentage of county residents in 2011 with incomes below the federal poverty level. Data 
are from the Small Area Income and Poverty Estimates of the US Census Bureau.
*P<0.05.
Source of data on health care quality: Dartmouth Institute for Health Policy and Clinical 
Practice.
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Spotlight on the Safety Net
A Community Collaboration

Rural Health Group  

Rural Health Group (RHG) is a nonprofit, feder-
ally qualified health center that seeks to provide 
high-quality primary care, dental care, behav-
ioral health care, case management, and phar-
macy services to residents of rural communities 
in Northeastern North Carolina, with a special 
emphasis on underserved individuals. RHG com-
munity health centers serve all patients, regardless 
of their ability to pay, and use a sliding-scale fee 
schedule based on household income and family 
size to assess and assign discounted health care 
fees for uninsured and underinsured patients. 
RHG health centers also provide care to patients 
who have health insurance through Medicaid, 
Medicare, or a private insurance plan. Currently, 
RHG provides care in 11 locations: Enfield, Jackson, 
Littleton (Lake Gaston), Henderson, Hollister (Twin 
County), Norlina, Rich Square, Roanoke Rapids, 
Scotland Neck, Whitakers, and Weldon Elementary 
School [1].

RHG has adopted a medical home model that 
aims to enhance patient care by improving con-
tinuity and coordination of care using a patient-
centered approach to care delivery. In this model, 
patients partner with a primary care provider 
(PCP) and a multidisciplinary care team to develop 
a treatment plan tailored to the patient’s specific 
biopsychosocial needs. The care team ensures that 
patients are engaged and supported throughout 
the health care process. This partnership between 
the patient, the PCP, and the care team allows for 
better management of health conditions and better 
health outcomes, especially if the patient transi-
tions between a primary care setting and a specialty 
or hospital setting. When specialty or hospital care 
is needed, the entire care team is available to sup-
port the patient, coordinate care, and work with the 
PCP to address the patient’s needs [1]. 

Since its inception, RHG has been driven by 
its mission to positively impact the health and 
well-being of the vulnerable populations it serves. 
Improving quality of care and reducing barriers to 

care have always been the central focus of this mis-
sion. RHG is continually working to achieve these 
goals through the development of community part-
nerships—with organizations such as the NC Office 
of Rural Health and Community Care, HealthNet, 
Halifax Regional Medical Center, Community Care 
Plan of Eastern Carolina, and the Kate B. Reynolds 
Charitable Trust—and through the creation of tar-
geted quality improvement initiatives.

One example of community collaboration is 
the partnership between RHG, HealthNet, and 
Halifax Regional Medical Center. In an effort to 
divert uninsured patients who may be utilizing 
emergency departments for primary care needs 
and to assist patients through transitions in care, 
RHG (with financial support from HealthNet) now 
employs a hospital case manager who is stationed 
at Halifax Regional Medical Center. This case man-
ager helps to link uninsured patients to a PCP in 
one of RHG’s community health centers. The case 
manager ensures that the patient has an appoint-
ment with a PCP prior to discharge; addresses any 
barriers to care; and coordinates services between 
the patient, the health center, and any community 
agencies involved in the transition. This collabo-
ration has expanded the safety net for vulnerable 
patients and demonstrates RHG’s commitment to 
reaching underserved patients who are most in 
need of support. 

RHG understands the importance of manag-
ing the health of individual patients but also rec-
ognizes the need to monitor health outcomes in 
populations. To achieve this goal, RHG has desig-
nated clinical support staff to serve as “panel man-
agers” at each of their locations. Each “panel” is 
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comprised of a PCP’s designated group of patients. 
The panel managers become knowledgeable 
about these patients and orchestrate patient care 
activity. Their primary responsibility is to assign 
patients to PCPs and to monitor population health 
outcomes. This ensures the provision of appropri-
ate, evidence-based preventive health and chronic 
disease services. 

Through the utilization of RHG’s electronic 
medical record (EMR) system and data reporting 
software, panel managers can get an overall pic-
ture of the group’s population health before drill-
ing down to determine the needs of an individual 
patient. Once panel managers have identified 
relevant care standards and patient care needs 
(for behavioral health services, case manage-
ment, transportation, medication assistance, etc.), 
they can then communicate with care teams that 
address the identified needs and barriers to care. 
RHG also employs a quality coach who supports 
and mentors the panel managers as they work on 
quality improvement projects. The coach’s focus is 
on supporting process improvement efforts using 
rapid cycle changes in daily work flow. 

Finally, RHG’s school-based health center—
which is housed at Weldon Elementary School—
serves elementary school, middle school, high 
school, and early college students within the dis-
trict. The school-based health center’s primary 
focus is on prevention and wellness, since many 
risk factors can be identified in children and youth 
that impact the development of chronic diseases 
such as diabetes, obesity, and asthma. A pedi-
atric nurse practitioner and a registered nurse 
at RHG’s school-based health center complete a 

health assessment for every student who comes 
to the center. The health assessment helps to iden-
tify high-risk students and assists the provider in 
establishing a treatment plan. Multidisciplinary 
care teams then work with the student and his or 
her family to manage current conditions and hope-
fully prevent the onset of chronic diseases. 

To evaluate the impact of these quality improve-
ment initiatives, RHG continually establishes and 
tracks metrics through its EMR system. RHG has 
made a concerted effort to build structured data 
into this system, which allows the overall impact 
of its initiatives to be assessed by aggregating out-
come data across patients and over time.

Although physicians’ time with patients is lim-
ited, RHG strives to affect patient lives beyond the 
point of care. Utilizing the medical home model, 
establishing strong relationships with numer-
ous community partners, and employing quality 
improvement techniques have allowed RHG to 
make progress towards this goal. Ultimately, the 
goal of RHG is to improve health outcomes for 
patients and the community and to help patients 
in rural Northeastern North Carolina to achieve the 
best possible quality of life.  

Libby Betts intern, North Carolina Institute of Medicine, 
Morrisville, North Carolina.
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Philanthropy Profile

Health Care Quality and Patient Safety: 
Funding a Movement  

Quality initiatives have been in existence for 
years. However, the publication of the Institute 
of Medicine’s landmark report To Err is Human: 
Building a Safer Health System [1] in November 1999 
marked a significant shift in the health care land-
scape—one that placed quality and safety at the 
forefront of pressing industry issues. The conflu-
ence of various political, social, and technological 
changes, along with the availability of public and 
private funding to establish effective programs, has 
helped hospitals and other health care organiza-
tions to become leaders in providing quality health 
care in the Carolinas.

The trustees of The Duke Endowment, a private 
foundation established in 1924 by James Buchanan 
Duke, approved the topic of patient safety as a pri-
ority funding area in 2000. The overall objective 
was to help reduce the incidence of medical errors 
that have the potential to result in patient harm. 
The original goals were to encourage and assist 
health care organizations in the following areas: to 
create opportunities for experts in the industry to 
openly discuss medical errors and patient safety; to 
change the health care culture by fostering a non-
punitive environment that allows staff members to 
learn from their mistakes and to create improved 
systems of care; and to identify and assess strate-
gies for error reduction and best-practice models 
for monitoring and reporting systems.

In 2001, The Duke Endowment gave 4 North 
Carolina hospitals grant funds totaling $2,272,520 
to purchase and implement new technologies 
aimed at reducing medical errors. The 4 hospi-
tals—Duke Medical Center in Durham, Northeast 
Medical Center in Concord, Iredell Memorial 
Hospital in Statesville, and Wayne Memorial 
Hospital in Goldsboro—implemented technologies 
such as bar coding systems, physician order entry 
systems, and electronic medical records, which 
proved to be effective in reducing medical errors. 
After evaluating these hospitals’ results and rec-
ognizing the value of these technologies, the trust-
ees of The Duke Endowment approved a Health 
Information Technology Special Grant Program. 

The funding provided by this program expanded 
the utilization of health care technology that sup-
ports hospitals’ ability to improve patient safety 
and quality, coordination of care, and provider effi-
ciency and productivity. Through this program, The 
Duke Endowment provided funding for 26 health 
care technology projects in small and rural hospi-
tals in the Carolinas.

In 2003, The Duke Endowment was invited 
to engage in discussions with leaders in South 
Carolina about an opportunity to partner with 
their leading health care systems and universi-
ties. In April 2004, Health Sciences South Carolina 
(http://www.healthsciencessc.org/) was founded 
as an inclusive, public-private, statewide biomedi-
cal collaborative committed to the vision of using 
health science education and research to drive 
economic growth and health care improvement. 
In 2006, a multiyear grant of $21 million from The 
Duke Endowment provided resources that helped 
Health Sciences South Carolina establish the nec-
essary infrastructure and technology to become 
a leader in health care education, research, and 
delivery of quality health care.

In 2004, The Duke Endowment began working 
with leaders of both the North Carolina Hospital 
Association and the South Carolina Hospital 
Association (SCHA) on ways to improve health 
care quality and patient safety. Conversations 
centered around ways to address issues related 
to quality improvement and patient safety, with a 
vision for the future in which every hospital in the 
Carolinas would have the necessary support and 
tools to provide the highest quality of care possible. 
This planning led to the North Carolina Hospital 
Association receiving a multiyear grant of $5 mil-
lion to help establish the North Carolina Center for 
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Hospital Quality and Patient Safety—now known as 
the NC Quality Center (NCQC; http://www.ncqual 
itycenter.org/)—which has helped position North 
Carolina as a national leader in quality improve-
ment and patient safety. The NCQC has been highly 
effective in working with hospitals to provide edu-
cational events; data collection, analysis, and com-
parison of quality and patient safety indicators; and 
strong leadership, all of which have had a signifi-
cant impact on advancing a culture of safety and 
improving patient care outcomes. [Editor’s note: 
For more information about the NCQC, see the 
article by Koeble and Campione on pages 126-132.]

Also in 2004, the SCHA convened a statewide 
committee on patient safety to review issues and to 
facilitate collective learning and activities. A multi-
year grant of $3 million from The Duke Endowment 
in 2006 helped to formalize and centralize the 
SCHA’s statewide patient safety efforts through a 
program known as Every Patient Counts (http://
www.scha.org/improving-patient-experience). 
The SCHA was nationally recognized in 2012, when 
the American Hospital Association awarded the 
SCHA with the Dick Davidson Quality Milestone 
Award for its leadership and its work to improve 
patient safety and quality of care.

Over the past decade, The Duke Endowment 
has continued to provide funding to improve health 
care quality and patient safety, approving grants 
totaling more than $60 million. The emphasis has 
shifted from funding individual organizations in the 
Carolinas to funding concentrated, strategic state-
wide efforts aimed at improving systems of care 
and patient outcomes while reducing health care 
costs.

In addition to the funding mentioned above, 
several other organizations have received grants 
from The Duke Endowment to advance quality and 
safety efforts beyond hospitals: The North Carolina 
Public Health Foundation was given a grant to help 
establish the North Carolina Center for Public 
Health Quality (http://www.ncpublichealthquality 
.org/ctr/). [Editor’s note: Randolph and colleagues 
provide details about the Center for Public Health 
Quality in their commentary on pages 137-141.] 
The North Carolina Office of Emergency Medical 
Services (EMS; http://www.ncdhhs.gov/dhsr/EMS 
/ems.htm) received funding to help the EMS 
Performance Improvement Center at the University 
of North Carolina at Chapel Hill (UNC–CH) use 
data to reduce disparities and to improve response 
times and patient outcomes in North Carolina 

and South Carolina. Future Care of North Carolina 
(http://futurecarenc.org/) was given funding to 
enhance the clinical skills of nurses in long-term 
care facilities through patient simulation train-
ing. UNC–CH received funds to expand the North 
Carolina Area Health Education Center’s Improving 
Performance in Practice program (http://www.nci 
pip.org/), which helps primary care practices use 
data to improve patient care outcomes. Finally, the 
North Carolina Department of Health and Human 
Services was given funding to implement the Just 
Culture initiative, which promotes patient safety in 
North Carolina’s state-operated health care facili-
ties (http://www.ncdhhs.gov/dsohf/).

The Duke Endowment has been proud to work 
with leaders of health care organizations who have 
effectively engaged their board members and staff 
members and committed to stimulating change in 
health care culture, improving clinical practice, and 
enhancing patient outcomes. The Carolinas have 
made significant gains in working toward their goal 
of gathering data about quality of care and making 
that data available to the public. Although there is 
still much to do, the Carolinas have experienced a 
noticeable shift in health care culture, from one of 
denial and blame to one of learning and improve-
ment. Both states have also brought about docu-
mented improvements in health care quality and 
patient safety outcomes.

As we look to the future, The Duke Endowment 
anticipates opportunities to work even more col-
laboratively across health care organizations, to 
maximize the benefits of electronic health records 
and data, to develop formal programs that more 
closely involve patients and families in decisions 
about their care, and to continue to improve health 
care quality and patient safety.

On behalf of The Duke Endowment, I would like 
to take this opportunity to recognize and thank 
every health care organization, physician, staff 
member, and provider who works every day to 
improve health care quality and patient care out-
comes.  

Mary L. Piepenbring vice president, The Duke Endowment, 
Charlotte, North Carolina.

Acknowledgment
Potential conflicts of interest. M.L.P. has no relevant con-

flicts of interest.

Reference
1. Kohn LT, Corrigan JM, Donaldson MS. To Err Is Human: 

Building a Safer Health System. Washington, DC: The 
National Academies Press; 2000.



CorrespondenCe

172 NCMJ vol. 74, no. 2
ncmedicaljournal.com

To the Editor—The pretty blue-and-red graphic on the 
cover of the November/December 2012 issue of the NCMJ 
may look great to the untrained eye, but whoever drew the 
courses of the arteries should have their artistic license 
revoked! Since when do webs of arteries cross the cerebral 
midline? And does the innominate artery really come off the 
right atrium??? There are other anatomical errors that are 
too numerous to count.

If we are going to have a serious medical journal in North 
Carolina, let us get serious about anatomy!  

James Stewart Campbell, MD owner, MEDesign, Pfafftown, North 
Carolina.
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To the Editor—Oral health and the perceived inability of 
communities in our state to treat acute/chronic dental 
pain and infection gained some attention in the March/
April 2012 issue of the NCMJ. The St. Mary Health Center 
in Wilmington is a successful model for addressing this 
problem. Our center focuses on caring for individuals whose 
incomes are below 200% of the federal poverty guidelines, 
who are uninsured, and who are not enrolled in Medicaid. 
Since our founding in 2008, many of our nearly 7,000 
patient encounters have been referrals from the emergency 
department of the New Hanover Regional Medical Center. 

St. Mary Dental Clinic treats only those patients with 
pain or infection due to dental disease. Practitioners remove 
only nonrestorable teeth affected by severe dental caries or 
periodontitis. Because our mission is to alleviate acute and 
chronic pain, we do not restore teeth. Patients who express 
an interest in restoring carious teeth are referred to the 
New Hanover County Community Health Center or Cape 
Fear Dental Clinic in Wilmington. This operating model 
not only provides high-volume emergency dental and oral 
surgery care for lower-income and uninsured citizens in 
Southeastern North Carolina but also relieves local hospitals 
of the need to address these issues, facilitates their use of 
more productive resources, and reduces their overall costs.

We presently operate as an independent stand-alone 
clinic. Patients are asked to donate $20 for an extraction 
and $50 for a more complex procedure. Patients who can-
not afford this donation are treated at no cost. In addition to 
patient donations, we rely on support from community foun-
dations, local organizations, and individuals. 

As an independent clinic, however, we have been frus-
trated by the trend in health care to view greater organization, 
structure, and participation in collaborative networks as the 
path to improved efficiency and effectiveness. Foundations 
and grantors that fund health care in the state often express 
an interest in attacking the problem of dental patients vis-
iting local emergency departments. However, these enti-
ties frequently either refuse to support stand-alone clinics 
that have a proven ability to deal with this problem, or they 
choose to channel their funding through network organiza-
tions, mistakenly thinking that this approach offers a way 
to allocate resources more efficiently by not duplicating 
services.

There is a big difference between theory and practice. 
Unlike medical clinics, the number of emergency dental 
clinics in the state is limited, and these clinics tend to have 
unique operating issues. In this environment, the addition of 
another organizational layer for emergency dental care does 
little to improve efficiency. Rather, it adds administrative 
costs and burdens to typically small and highly volunteer-
oriented staffs, reduces interaction with community sup-
porters, and sends a message to professional and support 
volunteers that paperwork and structure are more impor-
tant than patient care.

The network focus on community-wide efficiency also 
tends to reduce organizational innovation. For example, 
rather than encouraging dental clinics to support small, 
on-site medical facilities to treat dental patients who pres-
ent with systemic medical problems such as hypertension, 
uncontrolled diabetes, and/or asthma, the networks tend to 
encourage referrals to local medical clinics, which usually 
delays urgently needed dental care for an extended period. 
This increases staff workloads, creates burdensome follow-
up among one or more agencies, and results in additional 
patient visits to emergency departments for medical man-
agement of their dental problems.

In summary, we believe that the St. Mary Health Center 
provides an excellent model for addressing the problem of 
acute dental pain and infection and for reducing the volume 
of dental visits to the emergency department. The issue is 
not whether the dental health problems of low-income and 
uninsured patients can be addressed efficiently and effec-
tively but how to improve the allocation of funding neces-
sary to achieve greater progress.  

Douglas F. DeGroote, DDS dental director, St. Mary Health Center, 
Wilmington, North Carolina.
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To the Editor—Oral health is a critical part of the overall 
health and well-being of North Carolinians, and safety-net 
clinics such as St. Mary Health Center play an increasingly 
important role in helping low-income and uninsured North 
Carolinians access free or low-cost emergency dental ser-
vices that are in high demand and short supply. As emer-
gency dental care has risen to the top of the priority list in 
many communities, charitable organizations and founda-
tions across the state have invested in improving access to 
dental health providers and oral health programs in North 
Carolina. 

While individual clinics are vital to helping individuals 
who are in pain and/or immediate danger from oral infection 
at a local level, it is important not to overlook collaborative 
networks as a proven strategy to address the health issues 
of vulnerable populations across the entire state and at criti-
cal points where disease can be prevented or treated [1, 2]. 
The Blue Cross and Blue Shield of North Carolina (BCBSNC) 
Foundation is largely focused on the disparity in dental care 
from a broader systematic perspective. Like many philan-
thropic entities across the country, the BCBSNC Foundation 
employs outcomes-based funding that supports both col-
laborative systems of care and individual grantee organiza-
tions as they work together to improve the efficiency and 
effectiveness of their initiatives. For example, this strategy 
is at the core of our grant investments in the North Carolina 
Association of Free Clinics, where increased support and 
technical assistance at the network level has had a profound 
impact on the ability of individual clinics to improve and doc-
ument their outcomes, to standardize their measurements, 
and to receive additional funding from both local and state-
wide funders. 

Rather than focusing our grants solely on the local level 
or solely on the network level, we believe issues that impact 
communities across the entire state benefit from robust 
community funding and a strong collaborative network to 
identify and support best practices, to assist clinics in need, 
and to reach communities that are not being served by 
established health centers. Indeed, this approach appears to 
be the best way to ensure that the care available to our most 
vulnerable populations mirrors the care available to other 
North Carolinians. We applaud the efforts of all safety-net 
providers and are proud to work alongside them in improv-
ing North Carolina’s dental health.  

Kathy Higgins, MS president, Blue Cross and Blue Shield of North 
Carolina Foundation, Durham, North Carolina. 
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Qualified Med-Peds/Family Physician
The Benson Area Medical Center (BAMC) is a community-
owned nonprofit primary health care center in Johnston 
County, North Carolina. This 9 physician and midlevel pro-
vider practice is seeking a qualified Med-Peds or Family phy-
sician to meet the needs of the practice’s growing patient 
base of over 11,000 members. 

BAMC enjoys the advantages of embedded laboratory, radi-
ology, and clinical pharmacy services. Physicians at BAMC 
benefit from an established electronic medical record, as well 
as a compassionate staff dedicated to providing the most up-
to-date primary care services available.

Benson is a welcoming town ideally positioned to retain 
the advantages of small town living, while situated on the 
I-95/I-40 nexus, providing easy access to the Raleigh metro-
politan area and beyond. 

The successful candidate will be Board-certified or Board-
eligible in both Internal Medicine and Pediatrics or Family 
Medicine and willing to help BAMC continue its mission to 
serve the medically underserved. 

We invite qualified candidates to submit their CV to 
Dr. Eugene Maynard (emaynard@bensonmedical.org). 
Telephone inquiries may be directed to Franklin Niblock 
(fniblock@bensonmedical.org), Project Coordinator, at 919-
894-2011 ext. 275.

Job Opening: Project Manager for North Carolina Healthcare 
Quality Alliance
The North Carolina Healthcare Quality Alliance (NCHQA), 
an independent non-profit organization in Chapel Hill, is 
seeking a project manager. NCHQA is a collaboration of vir-
tually all the leaders in the delivery of medical care in North 
Carolina. NCHQA’s mission is to dramatically improve the 
delivery of health care in North Carolina and the health of 
all North Carolinians. The project manager reports to the 
NCHQA President and is responsible for the day to day oper-
ation of the organization, including executive and adminis-
trative functions and developing and supporting projects 
that support the organization’s mission. Full job description 
is available at nchqa.org. To apply, email cover letter and 
resume to nchealthquality@gmail.com.
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You taught them how to dribble. 

You taught them how to shoot. 

You taught them to work hard on defense.

You can teach them 
about the dangers of underage drinking.

1-877-SAMHSA-7  |  www.SpeakWithThem.SAMHSA.gov 
Text “SPEAK” to 30364 Message and data rates may apply.



A simple question  
can reveal as 
much as a test.

“WHAT ARE OUR GOALS FOR TODAY?”

Ask your patients about their health priorities at each 
visit. When you do, both you and your patient can make 
the most out of the time you have together, and they’ll feel 
more invested in their own care. Not only does that improve 
efficiencies, but it also helps improve health outcomes.

For tools and tips to share with your patients, visit www.ahrq.gov/questions
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