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Abstract

Hepatitis C virus (HCV) is a chronic infection that can lead to severe liver damage if left 

untreated. With increased availability and affordability of curative treatments, screening for HCV 

has become an important first step in reducing morbidity and mortality. At a rural federally 

qualified health center (FQHC) in North Carolina, two quality improvement initiatives—an 

electronic health record (EHR) prompt and educational flyers—were implemented to improve 

HCV screening rates. We compared the proportion of eligible patients born from 1945 to 1965 

who received HCV screening before, during, and after the initiatives. HCV screening rates were 

highest during the two initiatives (30% and 39%, respectively). Screening rates fell in the six

month period following the initiatives’ conclusion (12%) but remained higher than at baseline 

(6%). While HCV screening can increase with simple interventions, more durable solutions are 

needed to maintain screening coverage.
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Introduction

Over 2 million people in the United States are infected with hepatitis C virus (HCV).1 

If untreated, chronic HCV infection increases the risk of hepatic cirrhosis, fibrosis, and 

hepatocellular carcinoma. HCV infection contributes to approximately 17,000 deaths per 

year, surpassing the top 60 other reportable infectious diseases combined.2,3 However, fewer 

than half of people with HCV are aware of their infection, and only a minority of these 

receive treatment.4,5
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The release of direct acting antiviral (DAA) therapy revolutionized treatment options for 

HCV infections over the last decade. Several effective and well-tolerated therapy regimens 

are available, although they remain expensive in the United States. Despite a growing body 

of literature suggesting DAA therapy is more cost-effective than previous regimens, cost 

remains a significant barrier to care.6–8 Limited health care access and lack of screening also 

contribute to low treatment rates. By some estimates, only 7%–11% of people with HCV 

have received antiviral therapy.5 Treatment rates are particularly low among minority, low 

income, and Medicaid patients.

Given the under-diagnosis of HCV infection and the availability of effective treatments, 

adequate screening in the primary care setting is key to reducing HCV morbidity 

and mortality. Until 2019, the United States Preventive Services Task Force (USPSTF) 

recommended one-time screening for HCV among high-risk adults, including those born 

between 1945–1965 or who had another significant risk factor such as injection drug 

use.9 Coinciding with the opioid crisis and rising injection drug use, the number of acute 

HCV infections has risen by 3.5-fold over the past decade.10,11 In response, the USPSTF 

published a new guideline that recommends HCV screening for all adults aged 18 to 79 

years.12 Unfortunately, many primary care centers fail to screen for HCV infection in the 

majority of eligible patients.13,14

For eligible institutions, the 340B Drug Pricing Program can provide a financially 

sustainable method of providing HCV treatment.15,16 A federal program created in 1992, 

340B mandates that drug manufacturers provide medications at reduced costs to covered 

entities, including safety net hospitals and federally qualified health centers (FQHCs).17 In 

addition, the presence of a pharmacy at the clinic facilitated the use of the patient assistance 

program for patients without health insurance. Piedmont Health, a multicenter FQHC in 

North Carolina, started a monthly liver clinic at several of their locations to streamline HCV 

treatment for infected patients. However, in 2017, only 19% of eligible patients at Piedmont 

Health received HCV screening, limiting the number of patients identified who could benefit 

from the affordable treatment program.

To facilitate HCV screening, some health organizations have implemented a modification in 

the electronic health record (EHR) that automatically prompts screening in eligible patients. 

A form of clinical decision support system (CDSS), this method has been used to raise 

HCV screening rates in a variety of settings, including primary care clinics with underserved 

populations.18–25 In 2017, Piedmont Health developed an EHR modification, the view all 

protocols (VAP) prompt, to streamline identification of required screenings due for the 

patient. Subsequently, a quality improvement (QI) initiative was proposed at the Moncure 

Community Health Center, a rural Piedmont Health clinic. The aim of this study was to 

evaluate the effect of a QI initiative to increase HCV screening rates by promoting use of the 

VAP prompt and displaying educational flyers at the Moncure Community Health Center.
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Methods

Setting

The study took place at the Moncure Community Health Center, a site of Piedmont 

Health Services, which is a group of FQHC clinics providing medical, dental, nutrition, 

and pharmacy care for underserved persons across 14 counties in central North Carolina. 

Moncure, a rural clinic, has a panel of 7,921 patients, who average 2.5 visits per year for a 

total of 19,815 annual visits (Figure 1). Over half (53%) of patients indicate Spanish as their 

preferred language, with 46% preferring English and 1% other language(s). Self-pay (49%), 

Medicaid (23%), and private insurance (16%) are the most common insurance statuses, with 

Medicare, Medicare Health Maintenance Organization (HMO), and North Carolina Health 

Choice insurance program for children or other for the remaining patients. Nearly one in five 

patients (19.3%, n=1,528) was born between 1945 and 1965.

HCV screening

Medical assistants or providers could offer HCV screening to patients born between 1945–

1965 according to 2018 USPSTF guidelines.9 Patients who agreed to screening received 

a venipuncture to collect blood for presence of HCV antibodies, which reflexed to HCV 

RNA if the person tested positive for antibodies. All laboratory testing was conducted via 

LabCorp. Patients were informed of their results, and those who screened positive were 

referred to the monthly liver clinic at Moncure for further care.

Intervention planning:

The leadership of Piedmont Health Services identified HCV screening as a priority QI item 

in their monthly meetings. Medical students from the University of North Carolina (UNC) at 

Chapel Hill on their 4-month outpatient family medicine rotation met with clinic leadership, 

providers, and staff to discuss the HCV screening flow. Based on a driver diagram that 

outlined contributors to low screening rates (Figure 2), the team identified two leading 

intervention opportunities to increase screening rates: promotion of the “View All Protocols” 

(VAP) tool to remind providers to offer screening in eligible patients, and informational 

flyers and posters to improve patient knowledge about HCV screening.

PDSA Cycles

Two Plan-Do-Study Act (PDSA) cycles were conducted over four months each. Each cycle 

was designed and promoted by the UNC medical student rotating at Moncure the time.

PDSA cycle 1 (March – June 2018): A staff meeting was held to introduce the HCV 

screening initiative and regular incorporation of the VAP prompt in the Centricity EHR. 

Weekly meetings with providers and medical assistants were held throughout the duration of 

the cycle to ensure understanding of the VAP prompt and to gather feedback. Provider teams 

were given feedback on past and current HCV screening rates on a monthly basis throughout 

the PDSA cycle to encourage continued improvement.

PDSA cycle 2 (July – October 2018): After discussing the successes and challenges 

with implementing regular use of the VAP prompt, medical assistants and providers noted 
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that some patients declined HCV screening because they were not aware of the virus, 

screening process, or treatment options. To help with planning, we asked some patients 

about their willingness and hesitancy to receive HCV screening and identified a desire 

for additional information about the condition. We adapted simple educational flyers from 

the “Know More Hepatitis” campaign by the Centers for Disease Control and Prevention 

(CDC), including translating them into Spanish given Moncure’s patient demographics.27 

We originally planned to ask the front desk staff to distribute the flyers to patients upon 

check-in, but a provider recommended placing the flyers in the exam rooms to reduce the 

burden on front desk staff and paper waste. Flyers were displayed in both English and 

Spanish in two locations (quarter-sheet versions on neon colored paper in patient exam 

rooms, and digitally on the TV in the lobby waiting area). The medical student checked 

each exam room weekly to ensure that the flyers were still present and replenished copies as 

needed.

Statistical analysis

The proportion of patients screened for HCV was calculated as the number of patients who 

received HCV screening in a given month divided by the number of patients eligible for 

HCV screening who had visits at our institution in that same month (Table 1). Patients 

eligible for HCV screening were defined as patients born from 1945 to 1965, per 2018 

USPSTF guidelines.

Two sample tests of proportion with α of 0.05 were used to compare the proportion of 

eligible persons screened for the six months preceding both interventions (September 2017 

– February 2018), during the eight months when students were in clinic leading QI projects 

(March – October 2018), and during the six months following student presence (November 

2018 – April 2019).

VAP use was defined as the number of times the VAP protocol was used, as recorded by 

Centricity, per the total number of patients seen each month for any visit. A linear regression 

was performed to evaluate the relationship between HCV screening proportions and monthly 

VAP use from September 2017 to April 2019.

All analyses were conducted with R (R Core Team 2018).26

Ethics approval

This study was deemed nonhuman subjects research at UNC Chapel Hill (IRB 19–3446).

Results

Pre-PDSA 1:

In the six months preceding the PDSA cycles (September 2017 – February 2018), 6% of 

patients (n=4 of 70 eligible) received HCV screening (Table 1), with a monthly range of 0% 

to 8%. VAP usage was 11% during this time (Figure 3).
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PDSA 1:

From March to June 2018, 30% of patients (n=18 of 61 eligible) received HCV screening. 

HCV screening rates during each of the four months ranged from 17% to 88% of eligible 

patients (Figure 3). Overall, HCV screening rates of eligible patients rose by 24% over the 

first PDSA cycle. VAP usage rose to 22% during this time.

PDSA 2:

From July to October 2018, 40% of patients (n=45 of 114 eligible) received HCV screening. 

HCV screening rates during each of the four months ranged from 0% to 86% of eligible 

patients. VAP usage rose to 26% during this time.

Combined PDSA 1 and 2:

Overall, during the eight months of PDSA cycles, 36% of patients (n=63 of 175 eligible) 

received HCV screening. The proportion of eligible patients who received HCV screening 

was 30% higher (95% CI: 21–39%) during the two PDSA cycles than in the six-month 

period prior to the PDSA cycles (p<0.001). Average VAP use was 24%, a 13% increase from 

the pre-PDSA time period.

Feedback on flyers from administration and providers was positive. Providers were 

enthusiastic about providing patient education materials in a digestible format. The neon 

color of the flyers visually prompted some providers to ask patients about screening for 

HCV. However, one medical assistant said she threw away many of the flyers because 

patients (usually children) were drawing on them, and that she did not know why the 

flyers were in the room. We did not systematically obtain feedback from patients regarding 

the flyers, but providers and medical assistants stated that they received multiple positive 

comments about the flyers. VAP use from July to October 2018 remained higher than 

pre-PDSA 1.

Post-PDSA 2:

HCV screening rates declined in the six-month period after the two PDSA cycles (November 

2018 – April 2019), coinciding with the medical students departing the clinic. The HCV 

screening during each of the six months following PDSA 2 ranged from 4% to 27%. 

Overall, 12% (n=27 of 220 eligible) received HCV screening in this period. The proportion 

of eligible patients screened for HCV post-PDSA cycles was 24% lower (95% CI: −14 - 

−30%) than during active PDSA months (April – October 2018) (p <0.001). The proportion 

of eligible patients screened for HCV post-PDSA cycles was 7% higher (95% CI: 0.4–

13.5%) than prior to the interventions, but the difference did not reach statistical significance 

(p=0.12).

Monthly VAP usage remained at 24%, consistent with the usage during the active PDSA 

months. Although multiple additional copies of the flyers were left with the clinic staff, no 

data were collected to show if and for how long flyers were adequately stocked in the exam 

rooms.
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Association of VAP use with HCV screening:

The results of the linear regression indicated that the monthly percent of VAP use was not 

significantly associated with the number of monthly HCV screenings (β=1.01, 95% CI: 

−0.47–2.48; p=0.17).

Limitations

Our study has several important limitations. First, our results are limited to the percent 

of eligible patients who actually received HCV screening. These numbers do not reflect 

patients who were offered HCV screening but declined it, as “declined testing” is not 

currently recorded in the Centricity EHR. Therefore, our data do not directly capture 

whether the QI initiative led to an increase in offered HCV screening by providers. In 

addition, we were unable to account for possible duplications from patients who had 

previously screening HCV screening because we did not have access to individual patient 

data.

Importantly, the study occurred at a 340B-covered clinic with a newly opened liver clinic to 

provide a financially affordable and accessible source of HCV treatment. HCV screening 

was therefore more practical and a higher priority than in clinics without affordable 

treatment access.

This study was also limited in scope and time scale. The CDSS was implemented in the 

EHR Centricity, and further studies are needed to examine this study’s applicability to 

other EHRs and settings. In addition, restrictions on the percent of walls that could be 

covered with paper due to fire hazards limited the visibility of educational flyers. Finally, 

this intervention did not target eligible patients based on additional risk factors such as IV 

drug use or incarceration. More advanced EHR screening prompts could be developed to 

better identify high-risk patients.

Discussion

A QI initiative based on an EHR prompt and educational flyers was effective at increasing 

HCV screening rates in a primary care clinic. HCV screening rates of eligible patients rose 

significantly during the PDSA cycles, and post-PDSA screening rates remained higher than 

baseline rates. Costs were minimal and limited to buying paper and photocopies for flyers.

A key finding of our study is that the presence of an advocate for the QI initiative appeared 

to meaningfully impact the degree and sustainability of increased HCV screening rates. For 

our study, two medical students rotating in the clinic served to champion the initiative during 

each PDSA cycle. The observed drop in HCV screening rates following their rotations 

suggests that their presence was key to promoting and maintaining the interventions. 

Notably, through their role as clinical learners, the medical students may also have identified 

additional patients eligible for HCV screening, inadvertently contributing to the rise in 

screening rates.

Our results did not find a significant relationship between VAP use and HCV screening 

rates. This could be explained by several factors. First, the VAP prompt alerts providers 
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to many pertinent screening tests and is not specific to HCV screening. In addition, our 

intervention may have shifted how providers use the VAP prompt rather than how often, as it 

may have encouraged providers to focus on the HCV screening prompt specifically. Finally, 

the low sample size during our PDSA cycles limits our power and ability to find a significant 

relationship.

It is important to note that this QI initiative focused on two key drivers of low HCV 

screening rates: lack of automation at the systems level and lack of awareness at the patient 

level. Future studies may consider other drivers at the patient, provider, clinic or system level 

as potential strategies for improvement. In addition, further research is warranted to examine 

applicability of these results to other settings and EHRs.

This study was conducted in accordance with 2018 USPSTF guidelines, which 

recommended one-time HCV screening in all patients born from 1945 to 1965.9 Notably, in 

2020, the USPSTF published a new guideline to recommend HCV screening in all adults 

aged 18 to 79.12 If this change is finalized, EHR modification such as the VAP prompt could 

be updated accordingly. This could actually increase the number of patients who would 

potentially benefit from an initiative to increase HCV screening rates.

Conclusions

These results indicate that QI interventions may be an effective and low-cost strategy to 

improve HCV screening rates in the primary care setting. Our results are consistent with 

existing literature that demonstrates a rise in HCV screening rates following implementation 

of an EHR modification, particularly in primary care and underserved populations.18–23 It 

also adds to a growing body of literature on the potential of a combined approach with both 

EHR modification and patient awareness initiatives, such as educational flyers.24,25 These 

results could be applied to other primary care settings, particularly those with 340B funding 

to ensure a financially affordable source of HCV treatment for patients who screen positive.

Implications

Clinical decision support systems in the EHR and educational flyers may serve as effective 

and low-cost strategies to increase HCV screening. Given the availability of effective HCV 

treatment, QI initiatives to improve HCV screening may be an important target to reduce 

HCV morbidity and mortality. The presence of a QI advocate, however, appears essential to 

maintaining increased screening over time.
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Figure 1. 
Patient Demographics
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Figure 2. 
Driver Diagram. Description of primary, secondary, and tertiary drivers of low HCV 

screening rates at our institution. States the aim of each PDSA cycle of the QI initiative. 

HCV: hepatitis C virus
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Figure 3. 
Monthly proportion of HCV screening and VAP use by PDSA cycle.
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Table 1.

Summary of proportion of eligible patients who received HCV screening and use of ‘View All Protocols’ 

(VAP) feature by PDSA cycle.

Time period Eligible for HCV screening, n Screened for HCV, n (%) VAP use, n (%)

Pre-PDSA (Sep 2017 – Feb 2018) 70 4 (6%) 11%

Combined PDSAs (Mar – Oct 2018) 175 63 (36%) 24%

 PDSA 1 (Mar – Jun 2018) 61 18 (30%) 22%

 PDSA 2 (Jul – Oct 2018) 114 45 (39%) 26%

Post-PDSA (Nov 2018 – Apr 2019) 220 27 (12%) 24%
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