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Abstract 

HCV prevalence and incidence are highest in the incarcerated, male, population in the USA, 

putting this patient population at highest risk. 90% of jailed persons in the United States are 

male; these males have lower literacy levels compared to the general population. Over 80% of 

studied high-risk patients infected with HCV are unaware of their seropositivity, and only do a 

minority of patients have severe signs and symptoms of infection. Educating the high-risk male 

population has been proven to improve treatment outcomes. Education should be specific to low-

literacy populations when aimed at these patients directly; however, education of providers 

indirectly increases the amount of HCV education patients receive based. The present before and 

after Evidence Based Practice study offered PowerPoint and Brochure education to 2 health-care 

providers in El Paso County CO Criminal Justice Center. And these providers subsequently did 

significantly increase the amount of charted education time provided to the correctional patient 

population with a chi-squared test result of 5.937 (p-value of 0.01483). Based upon these 

findings and a review of literature, future criminal justice system efforts should emphasize the 

follow:  psychological education, emotional teaching, social comprehension, direct-acting 

antiviral drugs, major autohemotherapy, and other proven effective complementary and 

alternative medicine. It is recommended that educational effort be digitally accessible, 

incorporate motivation therapy techniques, and be applicable internationally in rural and prison 

populations. 

Keywords: ‘hepatitis C virus’, ‘awareness’, ‘low health literacy’, ‘knowledge barriers’, 

and ‘hepatitis C education’ 
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Introduction 

Hepatitis C virus (HCV) is an infective pathogen that causes liver cirrhosis in late stages 

of infection; however, this virus can cause both acute and chronic forms of hepatitis. HCV is 

predominantly blood-borne; this means that it can only be transmitted to another person through 

blood-to-blood contact. Presence of HCV in the bloodstream leads to liver dysfunctions and 

pathophysiology over multiple years of chronic infection and, especially during first months of 

infection, or acute infection phase. According to the World Health Organization (WHO), chronic 

HCV affects an estimated 71 million people worldwide (WHO, 2018). In the United States 

alone, around 3.9 million have HCV infection.  

Acute HCV infections are less serious, often are not associated with noticeable symptoms 

and are rarely associated with the emergence of life-threatening complications. Cases of acute 

HCV infection usually resolve on their own within six months, even without any treatment (U.S. 

Food and Drug Administration, 2018). However, 60–80% of people with HCV will develop a 

chronic HCV infection not naturally cleared by the immune system (WHO, 2018). Chronic HCV 

infection is more dangerous, as the risk for life-threatening complications such as liver cancer 

and liver cirrhosis rise significantly. Approximately 15-30% of HCV seropositive persons 

develop cirrhosis over 20 years of infection (U.S. FDA, 2018), and cirrhosis and liver cancer 

cause about 1 to 5 percent of HCV-related deaths. Treatment options are limited for these 

conditions, and in some cases, HCV-positive individuals tend to avoid treatment because of their 

lack of knowledge and awareness about their condition. This lack of knowledge creates 

underutilization of new and effective treatments for HCV infections. Some of the most 

significant treatment barriers for individuals infected by hepatitis C are psychological, emotional, 
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and social difficulties, and these psychological, emotional and social challenges can be 

associated with the condition itself.  

The populations most affected by HCV are from European and Eastern Mediterranean 

regions, with prevalence rates of 1.5% and 2.3%, respectively. An average prevalence rate of 

HCV infection in the other regions of the world can range from approximately 0.5% to 1% of the 

population, depending on the country (WHO, 2018).  Each country and population have specific 

facets – including average literacy level, aggressiveness in promoting treatment, general cultural 

acceptance of seropositivity, and government commitment to having a healthy society by 

improving health equality – that factor into overall HCV infection, patient-outcomes. 

A significant number of the 71 million people who are already infected with HCV will 

experience long-term complications from their viral infection. According to data from the World 

Health Organization (2018), HCV leads to the death of around 399,000 people each year. The 

leading causes of hepatitis C related deaths include cirrhosis of the liver – and associated 

sequelae of ascites, varicosity, metabolic encephalopathy, anemia, and coagulopathy –, 

hepatocellular carcinoma, and a host of extra-hepatic pathology. The problem with chronic HCV 

is that it is relatively asymptomatic in the early stages; patients with chronic HCV oftentimes 

only experience a few symptoms. However, once clinical decline occurs, it may be too late to 

reverse the liver damage. Thus, HCV is a medical condition that has proven to be a diagnostic 

and treatment challenge.  

 The hepatitis C virus is a part of the Flavivirus family. The virus ribonucleic acid (RNA) 

is enveloped and is single-stranded. It is about 10,000 nucleotides in length (Ghany & Liang, 

2016). The virus itself can only be transmitted through percutaneous blood exposure, so in a 

typical hospital setting, the virus is transmitted via unsafe injection practices and accidental 
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needle sticks. Unsanitary and unhygienic hospital conditions may also increase the risk of HCV 

transmission. HCV may also be transmitted through sexual intercourse. Other examples of viral 

transmission pathways include, but may not be limited to, accidental blood contact, intranasal 

and intravenous drug use, and perinatal blood contact between the mother and her unborn child 

(WHO, 2018). The ways that HCV is transmitted determines the populations most at risk, such 

as incarcerated members of society and, unfortunately, substance abusing members of society. 

HCV in the Incarcerated Population 

 HCV infections are common among prisoners. According to Larney et al. (2013), the 

regions of highest HCV infection prevalence among prisoners were Central Asia (38%; 95% CI 

32%, 43%; k=1) and Australasia (35%; 95% CI: 28%, 43%; k=9). It is estimated that there were 

1.75 million new HCV infections in 2015 (globally, 23.7 new HCV infections per 100 000 

people), but with respect to those with highest seroconversion risk in prisons, new HCV infection 

rates exceeds 30 per 100 persons per year (Zampino et al., 2015). Since lack of HCV knowledge 

creates underutilization of HCV treatments, an educational emphasis is needed to better 

psychologically, emotionally, and socially support the HCV-seropositive prison population and 

those at risk of seroconversion. Adoption of new strategies for educating incarcerated persons, 

and groups of people, to reduce the number of HCV infections. In the United States, 

approximately 93% of people are incarcerated are male in comparison to 6.7% for females 

(Loesche, 2017). Rhodes et al (2008) identified that the rates of HCV infection among 

incarcerated adult males across jails, substance abuse treatment centers, and prisons average 27% 

to 29.7%. Higher population of incarcerated male with HCV underscores necessity for inmates’ 

education programs, especially those focused on supporting healthier male psychology, 

emotions, and society. 
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Definition of Education Program Terms 

 Literacy is the ability to read and write (Opoku-Amankwa & Brew-Hammond, 2011). 

Health Literacy is the ability to understand basic information and appropriate health decisions 

(Berkman, Davis & McCormack, 2010). Incarcerated means imprisoned or confined (Kivimets, 

Uusküla, Lazarus & Ott, 2018). HCV is the acronym hepatitis C virus (HCV) is a virus that 

causes Hepatitis C which is a liver disorder (Kivimets, Uusküla, Lazarus & Ott, 2018). 

Awareness means well informed about a situation or context; in this case, is well informed of 

HCV (Saleh et al., 2014).  

Signs and Symptoms 

 The signs and symptoms of HCV infection usually do not appear until after the 

incubation period. It is estimated that around 80% of individuals having contracted the virus do 

not exhibit any of the well-established signs and symptoms of HCV infection (WHO, 2018). The 

signs and symptoms usually start to appear anywhere between two weeks and six months during 

a persistent seropositive infection status. Acute HCV infection signs and symptoms may include:  

fatigue, fever, malaise, nausea, vomiting, abdominal pain, abdominal discomfort, dark urine, 

grey-colored feces, decreased appetite, joint pain, and yellowing of the skin and visible sclera 

(Germer, Mandrekar, Bendel, Mitchell, & Pao, 2011). The signs and symptoms change as the 

patient's HCV infection progresses. In patients with end-stage liver disease, for example, the 

signs and symptoms may include kidney failure, bleeding and bruising, formation of gallstones, 

buildup of fluid in the extremities and in the abdominal cavity (ascites), encephalopathy, muscle 

wasting, lack of concentration, itching of the skin, vomiting, bleeding of the throat and lower 

esophagus from varices, and unexplained weight loss (Pinter, Trauner, Radosavljevic, & 

Sieghart, 2016; Tsochatzis, Bosch, & Burroughs, 2014).   
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Screening and Diagnosis 

 According to the American Association for the Study of Liver Diseases (2018), one-time 

testing is recommended in the following patient groups: people born between 1945 and 1965 

without prior ascertainment of risk, those with history of injecting drugs or using illicit drugs 

intranasal, those on long-term hemodialysis, those with prior percutaneous/parenteral exposures 

in an unregulated setting, healthcare and public safety workers after needle stick, sharps or 

mucosal exposures to HCV-infected blood, children born to HCV-infected women, those who 

received a clotting factor or blood transfusion, or those who underwent an organ transplant 

before 1987-1992. In addition, those who have been incarcerated, those with Human 

Immunodeficiency Virus, those with Acquired Immunodeficiency Syndrome (HIV/AIDS) 

infection, those sexually active people about to start pre-exposure prophylaxis for HIV, those 

with unexplained chronic liver disease and/or chronic hepatitis, and also those donating a solid 

organ.  

 Most screening and diagnosis of HCV in high-risk groups tests for blood serum HCV 

antibody presence, understanding that exposure to hepatitis C virus leads to antibody formation 

starting after at least several weeks ex post virus introduction to blood serum. Once positive on 

HCV antibody testing, an HCV antigen or Nucleic Acid Amplification Test (NAT) is used to 

confirm seropositivity (Centers for Disease Control and Prevention, 2016). Liver biopsy is not 

used to diagnose hepatitis C infection, but it is useful in staging fibrosis as a terminal degree of 

hepatic inflammation. In the US, liver elastography is approved and, along with serum based 

tests for hepatic fibrosis, avoids actual needle-based tissue biopsy (American Association for the 

Study of Liver Diseases, 2018). 
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HCV Treatment 

 A wide range of pharmacological therapies for chronic HCV have been developed over 

recent decades. Anti-viral medications, for example, have proven to be an effective intervention, 

capable of curing more than 95% of hepatitis C infections (WHO, 2018). Anti-viral drug 

discoveries and availability significantly reduce the number of deaths caused by HCV infection. 

There are, however, two problems despite these pharmaceutical cures. First, the HCV infection 

and mortality rates remain stubbornly high despite ongoing efforts to lower them. Second, access 

to diagnostic and treatment services remains low, negating the supposedly positive effects of the 

discovery and availability of antiviral drugs. Arguably the most severe problem associated with 

HCV infection is that a vaccine has yet to be developed and/or discovered. It is important to 

note, however, that the academic, medical, and research communities are all working together to 

expedite the developmental discovery of an HCV vaccine. 

Clinical Problem 

 In addition to low health literacy and healthcare disparities among incarcerated males, 

deficiencies in HCV knowledge and awareness can lead to higher prevalence and transmission 

rates (Li et al., 2019). Basic lack of HCV awareness can result in seronegative persons 

completely ignorant of simple precaution necessary to avoid infection. This same high-risk 

population of incarcerated individuals can then transmit the disease to others unknowingly; 

especially if they are not immuno-sensitized with adequate antibody formation (Li et al., 2019; 

Rashrash, Maneno, Wutoh, Ettienne, & Daftary, 2016; Treloar, Hull, Dore, & Grebely, 2012). A 

definite and certain level of health literacy is necessary for anyone to understand even the most 

basic information related to HCV, and there is a significant correlation between lack of education 

and incarceration. This correlation is often completely independent of HCV incidence and 
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prevalence of incarcerated populations; however, better healthcare outcomes for incarcerated 

males and incarcerated for crime can will always be achieved with improved educational efforts. 

Specifically, this high-risk incarcerated population has lower literacy levels; reading and read 

comprehension leave incarcerated males with an overall decreased understanding of HCV. 

Prisons do distribute brochures and written materials to the inmates, while only a handful can 

read and understand that content. Therefore, a conversational provider-patient interview, 

educational approach, with minimized reading materials, can help teach and share the principles 

of HCV infection. Fair and responsible prisons are required to align with these improved modes 

of education, respecting prisoner’s literacy levels. This study does use written educational 

materials available to the incarcerated population including books, and other printed material 

such as brochures with colored illustrations, as well as a PowerPoint presentation on the 

evidence for use of health-related teaching in patients with HCV. These materials and teaching; 

however, are focused on teaching healthcare providers, not patients. 

 Currently, there are several educational programs in which prisoners can participate for 

teaching the members of the correctional population about community status parole and 

probation. These materials are also available for these community members residing in halfway 

houses, as well as other community correctional facilities. Access to nearly all these educational 

resources are also available online for legal research. Innates do have access to the internet for 

educational purposes; 42% of the states provide internet access to the correctional facilities. In 

73% of the correctional facilities, only teachers or instructors live in the correctional facilities. 

Although, in 62% of the states, no incarcerated students in correctional facilities have direct 

access to the internet because 38% of the correctional facilities allow the students have a 

simulated access to the internet through serves lacking free access to the World Wide Web. In 
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14% of the US states, incarcerated students do have some form of restricted internet access. So, 

teaching providers how to create, share and administer on-line teaching video resources and 

internet-accessible lectures not requiring high literacy levels, as well as reinforcing effective 

commitment to evidence-based science for fair and responsible HCV education, provides the 

best opportunity and protection to prisoners at risk for HCV seroconversion.  There are also 

correspondence courses that the incarcerated individuals can pursue. Even though these policies 

and systems for correspondence course tend to vary by state, everyone can find out if their state 

allows the inmates to pursue correspondence courses. The department of correction is tasked 

with providing appropriate correspondences courses and organization for prisoner access to 

educational materials and the course are offered by reliable and accredited sources. The United 

States Bureau of Prisons states that inmates have a right to know and right to education. 

Therefore, those who are incarcerated and interested in pursuing courses while in prison have a 

right to access educational materials they need. The incarcerated populations who qualify for the 

federal student financial aid can even apply for the classes provided by third-party institutes. 

There is no reason why inmates don’t have reading materials, audio visual presentation as well as 

free seminars and public health promotion materials, especially for better understanding of HCV. 

 Most of the people who are incarcerated lack the literacy level that is necessary for one to 

understand and make informed decisions regarding HCV, but also adequately informed decisions 

related to other chronic diseases. These chronic diseases can be sequelae of HVC infection, but 

the correctional facilities do not provide differentiated learning or instruction for the inmates 

irrespective of their diverse literacy levels related to chronic diseases caused by HCV. The 

prisons therefore should develop educational materials specifically geared toward those with low 

health literacy, and possible unique forms of learning styles categorized as disadvantaged and 
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delayed, to manage the spread of HCV, signs and symptoms of HCV seroconversion and HCV 

seropositivity, acute and chronic treatment and management of HCV infection, as well as new 

and improved treatment options available at each stage of infection. Materials on any chronic 

disease, especially those caused by HCV – such as hepatic cancer and cirrhosis – must also be 

provided to incarcerated males for a fair and responsible prison sentence. All these materials can 

be created through reinforced teaching to prison health-care providers, and all these materials, 

whether online or off-line, must be evidence-based science and medicine, respecting all ranges 

and levels of prison-population literacy. 

Health Literacy Among Adult Incarcerated Males 

 According to Harlow (2019), 30% of the incarcerated population attain less than a high 

school diploma at time of imprisonment. Whereas, only 14% of the general US population has 

not completed high school (Tofig, 2017). Tofig (2017) reported that incarcerated persons have 

lower proficiency because almost half of have not earned their high school diploma, and fewer 

have any post-secondary education. Tofig (2017) found that the incarcerated adult population 

also scored poorly in their literacy as well as numeracy levels. In the literacy test, 29% of the 

incarcerated population scored lower than level 2, while only 19% of the general population 

scored lower than Level 2. For the numeracy test, 52% of the adults that are incarcerated scored 

below Level 2 in comparison with 29% of the adults in the general population (Tofig, 2017). 

 Health literacy is related to one’s educational attainment and requires some numeracy and 

literacy proficiency. Health literacy level varied with these educational measure levels, and it is 

positively correlated with having a high school diploma. Cutilli & Bennett (2009) also reported 

that 22% of adults from the general US population who did not attain their high school diploma 

had a health literacy level that is below basic (level 1). Specifically finding that 26% are in basic 
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level (level 2) and 33% were in intermediate level (level 3). On the other hand, only 14% of 

adults who completed their high school education had a below basic health literacy (Berkman et 

al., 2011). Taking the above into consideration, there is a certain and a significant number of 

male adults that are incarcerated that lack a basic level of health literacy. Many of these male 

prisons, therefore, cannot properly understand healthcare information, and they are left unable to 

determine the most prudent decisions for their benefit. This ethical health-care challenge harms 

males almost exclusively.  

Health-care Disparities of Incarcerated Males 

 There is significant correlation between the quality of health care provided in jails and the 

health outcomes of male inmates. Jails are constitutionally mandated to provide health care to 

both incarcerated males and females, but the fact that these facilities are less equipped and 

staffed compared to the general public and the private hospitals of the US, creates quality deficits 

of care nearly exclusively for male US citizens. This inefficient, in insufficient care provided in 

the jails, also negatively affects the general US population because incarcerated adult males do 

return to their communities after serving and completing their punitive jail sentence. Upon leave 

the prison system, these previous inmates become probationers and parolees reintegrating in the 

general population. They still often have low educational performance measure, and thus will not 

have effective and enough care through the diversion programs, if health-care access in their 

home communities does not fair and responsibly teach and share evidence-based health-care 

decision making, starting with the providers. 

Diversion programs are one of the forms of sentences in the criminal justice systems in 

which the criminal offender agrees to join a rehabilitation program designed to help remedy 

behaviors that lead to the original arrest and avoid conviction. For example, Binswanger et al. 
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(2012) recommend that establishments such as half-way house in the community provide 

continuity of care especially with some chronic conditions such as HCV. These programs are one 

access point for effectively reaching this still at-risk population of males, and internet-based 

technology offers an easily sharable and spreadable 

 The medical technology used in the jail setting is limited in comparison to the typical 

healthcare practice where one can easily obtain the use of more advanced digital technology in 

the treatment and diagnosis of diseases. In addition, cutbacks in the justice system have led to 

fewer inmate education programs to improve health literacy and led to less technology available 

to prisons (Hudson, Staiculescu, Rikard & Edison, 2017). There is also a lack of national 

technology standardization to ensure that all incarcerated adult males obtain quality care 

(Johnson, 2018). The healthcare staffs in the jails do not receive consistent training that would 

help them in providing better care to the incarcerated males, and some prisons are not adequately 

equipped with technology like most of the public hospital’s community health centers. All these 

key criminal justice process improve opportunities will greatly affect standards of health for 

males, especially men within the prisons systems of North America. 

Cost of HCV Treatments 

 According to Schulman (2018), HCV has no vaccine, but recent medical innovations 

have led to improvements in the affordability of the treatment. Presently, the cost of HCV 

treatment remains high, and often it costs thousands of US dollars. This is true for the newer, 

more revolutionary, drugs and the older drug treatments too. Direct-acting antiviral medications 

tend to be the most commonly used treatment for HCV. It is important to note that the price of 

drugs may have slight variations depending on the pharmacy where they are procured, the type 

of insurance utilized, and the medical history of each patient treated. Patients with more severe 
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forms of HCV infection would most likely have higher medication bills. Harvoni, one of the 

mainstream anti-HCV drugs, can easily cost between $94,500 for a 12-week treatment course 

and $189,000 for a 24-week alternative (Lam, 2015). Loyiso, another mainstream anti-HCV 

drug, can cost roughly $66,360 for a 12-week treatment course (Lam, 2015). The minimum cost 

when it comes to the treatment of HCV infection is around $54,600 for a 12-week course (Lam, 

2015). However, this can only be achieved by buying the cheapest drugs in the market and taking 

advantage of all possible discounts and insurance coverage; according to Henry (2018), who 

provided estimates of how much HCV costs the government in health care and other treatment-

associated-expenses every year. Based on additional estimations by Henry (2018), the number of 

US population patients with HCV totals an estimated 3.7 million, and the cost of treatment per 

patient is set at $84,000. (Notably this figure is a conservative estimate based on the price of 

Sovaldi). The US government will need to expend approximately $310 billion for the cost of 

HCV treatment alone. The fact that the price for HCV treatment can reach such high costs, calls 

for government action and industry response, especially considering that MAH costs less than 50 

US dollars per treatment session. Where even just 8 weeks of ozone blood treatments have 

proven to decrease HCV viral loads, improve HCV-associated symptoms, and improve HCV 

associate abnormal lab values (e.g. decreased transaminases); and these findings appear to 

remain true based upon preliminary research studies, whether MAH is used as an adjuvant 

therapy, alongside standard pharmaceutical, or stand-alone treatment (Zaky et al. 2011; 

Mawsouf, Tanbouli, & Viebahn-Hänsler, 2012). 

Significance to Nursing  

 The Advanced Practice Registered Nurse (APRN) should be actively participating in 

health promotion, increasing HCV awareness and education of providers. The APRN is qualified 
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to provide care at almost all levels of intervention making them an irreplaceable health care 

professional and care team asset. APRN’s currently provide care and health promotion in the 

correctional facilities. However, APRNs like all health care providers need constant 

reinforcement education on the newest, safest, and most cost-effective HCV interventions that 

can taught to and shared with better informed and appropriately educated patients. These patients 

include both low and high-risk individuals, perhaps most importantly incarcerated males; these 

patients all deserve and need the best education regarding HCV. The APRN must ensure that 

patients adequately comprehend HCV educational materials and, if necessary, play a leadership 

role in developing protocols that help improve the educational process for these individuals by 

teaching and sharing information with colleagues and other professional health care providers. 

 Nyamathi et al. (2010) determined that nurse-led education interventions are effective in 

educating people on HCV. The nurse-led education interventions reduced the risky behaviors 

among gay and bisexuals who were undergoing methadone maintenance treatment (MMT) in 

Los Angeles and Santa Monica. The interventions led to higher HBV vaccinations in this group. 

On the other hand, the educational interventions investigated by Shah and Abu-Amara (2013) 

showed the importance of nurses in educating the population on HCV. They proved that APRNs 

need to be more equipped, so to better provide educational interventions in incarceration centers.  

Review of the Evidence 

 The purpose of this search for evidence was to answer the following clinical question: 

For adult incarcerated males (P), what are the most effective education methods (I) to increase 

awareness and knowledge about HCV (O)?   

Search Method 
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 The elements of the PIO question were searched within Cochrane, PubMed, and 

CINAHL databases, over the span of the last 16 years. The Boolean operators used to combine 

the search terms were hepatitis C virus, awareness, low health literacy, knowledge barriers, and 

hepatitis C education. The search was limited to primary sources, secondary sources, and pre-

appraised sources, published in the English language. The time frame was limited to the last 16 

years; however all but 1 included study were published within the last 8 years. See Appendix A, 

Search Flow Diagram for details of this search method. 

Search Results 

 The search resulted in a total of one systemic reviews/meta-analysis (Lafferty, Wild, 

Ranke & Treloar, 2018); one systematic review of RCTs (Skipper, Guy, Roderick, & Rosenberg, 

2003), non-randomized clinical trial (Surjdi et al., 2011), and one systemic review of descriptive 

or qualitative studies (Nyamati et al., 2010). Others included one comparative descriptive study 

(El Ghitany & Farghaly, 2016) and one prospective, cross-sectional study conducted study 

(Sultan, YacoobMayet, Alaqeel & Al-Omar, 2018). Appendix G and H for critical analysis and 

synthesis of these search result articles, respectively. 

Synthesis of Evidence 

The purpose of the literature review was to establish what are the most effective 

education methods to increase awareness and knowledge about HCV, and how increased 

awareness and knowledge about HCV impacts treatment in high-risk, low education level, 

patient populations. The studies reviewed explored literacy impacts on HCV infection in Egypt, 

sources of patient education outside of health care providers, motivational interviewing and 

PowerPoint education session, illiteracy within HCV infection agree demographic variables, 
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HCV factors effecting prison health departments in Australia and San Francisco, and policies to 

combat the health care impacts of HCV infection by decreasing general knowledge gaps within 

HCV infected adult patients. 

Search Results Populations and Settings 

 The population size was 256 respondents from within a methadone clinic participating in 

Nyamathi et al., (2010). This study assessed the level of knowledge of HCV and HBV which 

these participants possessed. Nyamathi et al. (2010) focused mainly on a low literacy population, 

and of the remaining reviewed studies, most included and ended up focused on high-risk, 

incarcerated populations. The 6 included research articles utilized individuals from different age 

groups including the elderly, middle-aged and the young, who were all noted as non-HCV 

immune study subjects. Lafferty et al. (2018) explored hepatitis C risk in 6 correctional facilities 

in Australia. Skipper, Guy, Roderick, & Rosenberg (2003) also conducted a study in the Isle of 

Wight prison cluster with prisons such as HMP Parkhurst, HMP Albany, and HMP Camp Hill 

prison using a sample of 1618 inmates. El Ghitany & Farghaly (2016) studied the relationship 

between HCV knowledge and HCV prevalence and incidences if HCV among the low literacy 

Egyptians.  The prospective cross-sectional study conducted by Sultan, Yacoob Mayet, Alaqeel 

& Al-Omar (2018) in Egypt during, the 2014 year, used validated questionnaires involving 203 

participants living in Cairo. Only 45 of the 203 (22.4%) of the participants had a college degree. 

Lastly, Surjadi et al. (2010) involved 201 HCV-infected patients, and their study population 

characteristics had the following:  69% male, age ranges were 39-59 and 64% were IDU while 

7% were HIV co-infected. 
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Interventions and Outcomes 

 Surjdi et al. (2011) used a combination of various educational tools only included teach 

session using PowerPoint, while Nyamati et al. (2010) used motivational interviewing (both 

individual and group session) and nurse-led Hepatitis Health Promotion. El Ghitany & Farghaly 

(2016) carried out a general campaign within communities focused on HCV educational 

awareness. These principal investigators (PIs) succeeded in sensitized the subjects concerning 

the health condition and multidisciplinary education interventions. Surjdi et al. (2011) measured 

significant improvement in their knowledge after education, independent of pre-educational 

effort factor of race, but not age or gender significantly. And the Sultan et al. (2018) study 

calculated a response rate of 90%. Skipper, Guy, Roderick, & Rosenberg (2003) established a 

prison outreach clinic to improve diagnosis and prevention of hepatitis C, and likewise, Surjadi 

et al. (2011) later concluded that HCV education is effective for improving HCV knowledge in 

their similar non-randomized clinical trial. However, Surjadi et al. (2011) did use multivariate 

analysis to understand the trial data, and found that baseline knowledge scores were significantly 

lower in patients without at least a high school education (coef 7.1, p = 0.045), in patients of 

African American race (coef -12.3, p = 0.004), and in older patients (coef -0.7, p = 0.03). 

 Lafferty, Wild, Ranke & Treloar (2018) concluded that correctional, or prison health 

documents, generally had two strategies for HCV harm reduction and prevention. Of these 

strategies to help prevent HCV infection in the prison population, a needle syringe program as 

well as opioid substitution therapy with education significantly reduced HCV among inmates. 

These education and health promotion practices as harm reduction strategies in correctional 

centers demonstrated targeted potential for reducing incidence of HCV infections by 50%. 

However, Lafferty, Wild, Ranke & Treloar (2018) found out that fewer jurisdictions have 
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updated or published HCV-related health and prisoner health policies following availability of 

direct-acting antivirals. They noted current policies do not provide effective support for 

implementing treatment scale-up that could be possible under universal access to first generation, 

newer first-line, and complementary and alternative medicine (CAM) HCV treatments among 

this priority population. 

 Skipper, Guy, Roderick, & Rosenberg (2003) found that 37.2% of the prisoners were 

above 30 years of age and out of the 1618 prisoners that were surveyed in one year across the 

three prisons, only 137 (8.5%) of the prisoners accepted testing for HCV after the initial 

counseling, especially among inmates that were sentenced for drugs offences. Of these 137 

inmates, only 58 (42%) of the inmate tested had HCV antibody whiles 41(30%) had detectable 

HCV by the PCR which indicates that 71% of the inmates have been exposed to HCV and likely 

only 12% experienced resolution of the HCV exposure.  This number and percentage of 

prisoners accepting testing for HCV increased after the initial prison outreach clinic counseling 

focused on harm minimization. 

 According to El Ghitany & Farghaly (2016), HCV knowledge can help reduce the 

prevalence and incidences of HCV among low literacy incarcerated patient populations. The 

Sultan, Yacoob Mayet, Alaqeel & Al-Omar (2018) investigation found half of the 203 study 

participants believed that HCV infection is not transmitted through sex, while 79 (39.9%) did not 

know that HCV could be transmitted from a mother to her infant during labor. Most of the 

women and older unaffected participants were knowledgeable as compared to the younger 

generations which explains how Egypt has the highest rate of HCV infection worldwide. The 

study discusses that the Egyptian HCV prevalence might be as high as 15% of the Egyptian 

population; however, it failed identified any statistically significant (OR 0.93 to 2.96) knowledge 
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difference between participants younger versus older than 50 years of age. They calculated that 

over 80% of studied patients infected with HCV were unaware of their seropositivity; concluding 

that the overall HCV knowledge within the Egyptian population is low, despite the highest 

general population risk in the world. Thus, all medical providers assessing and treating 

incarcerated persons must focus on education to best serve the akin incarcerated high-risk, low 

education level, patients. 

Strengths and Limitations of the Evidence 

 The strength of the reviewed studies is methodological. For example, the study by 

Nyamati et al. (2010) had over 250 participants involved in the clinical trial. This large sample 

size lends toward high reliability and validity.  All the studies had robust sample sizes, 

sometimes over 1500 participants; and all were able to effectively focus their research efforts and 

findings on high-risk populations. However, only Skipper, Guy, Roderick, & Rosenberg (2003) 

focused exclusively on high-risk males and investigated HCV relation to physical trauma 

experienced by prisoners within society; ultimately determining that male prisoners had been 

“recipients of blood transfusion 80 times the rate of blood transfusion in the general population 

(0.1%)”. Likewise, only Nyamathi et al. (2010) completed any direct investigation into the 

complex emotional psychology of high-risk HCV patient populations, finding experience of 

child abuse a significant explanatory factor. All studies did thoroughly investigate the role of 

education in relation to HCV. Additional strengths and weakness of the included studies (n=6) 

can be found in Appendix G, Review of Evidence Table. 

Application to Practice 
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 Based on this review of the evidence, a high level of support exists for increasing 

awareness and knowledge of HCV for individuals with low education level and low health 

literacy through appropriate educational materials. The key findings from the initial review of 

literature about the effects of health education on the awareness and knowledge of Hepatitis C 

Virus infection and transmission establish grounds for education and literacy programs that 

target both individuals who are HCV positive and those that are not yet infected. The end goal of 

these programs is not education in and of themselves, but clinical outcomes and wellness of risk-

risk patient populations across the domains of psychology, emotions, and societal function. The 

use of innovative ways to deliver the contents of said health education and literacy programs 

should also be encouraged. The use of a multi-pronged approach to educate and improve the 

awareness should be tailored to male, prison-population in the US. Improving the continuum of 

care through multiple health care centers should be established to help, previously incarcerated 

males, transition from jail to other facilities, and access more complete, universal health care. 

Evidence-based Practice (EBP) Action plan 

 Based on the review of the evidence, the purpose of this project is to develop, implement 

and evaluate the effects of an evidence-based health education protocol for incarcerated male 

adults. The target population was adult incarcerated males who have been diagnosed with HCV. 

The intent of this quality improvement (QI) project is to better examine the outcomes of an 

educational strategy at the provider specific-level, such that (1) increased provider awareness of 

HCV in a correctional clinical setting and (2) enhanced provision of educational counseling for 

adult incarcerated males are both measured. 

Theoretical Framework 
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 Several models adapt for implementing EBP. For example, the Iowa model for change is 

promising and the Johns Hopkins Nursing Evidence-Based Practice (JHNEBP) model is, 

perhaps, the most effective for translating theory into practice. The JHNEBP Model provides an 

evidence-based approach for problem solving in clinical decision making. It provides a wide 

range of tools that can be used to guide the El Paso County CO Criminal Justice Center 

healthcare providers and inmate health care processes. The model follows a three-step process 

including practice questions, use of evidence, and translating evidence into practices. (These 

three steps form the acronym PET.) The main strength of the model is its reliance and emphasis 

on incorporating the latest research findings and best practices for HCV management. The model 

fundamental works by asking a broad clinical intervention question for better understanding. For 

example, a principal investigator can propose a criterion for selecting the HCV practical 

problem, as well as identify steps to be followed to form an evidence-based practice. Then the 

care provider(s) will search for evidence from clinicians and peer-reviewed journals. Generated 

study evidence will help in understanding the antecedent and consequences of various 

intervention methods to guide the selection of the appropriate intervention question. The final 

stage is the interpretation of evidence into practice. 

Project Setting 

 The present QI project took place in the El Paso County CO Criminal Justice Center.  

The capacity was 1,880 inmates. The male population totaled: 1,523 and the female population 

totaled 357 as of February 19, 2019 (Zubeck, 2019). There were two advanced registered nurse 

practitioners (ARNP), and one physician (MD) in the clinic at this site. Nursing staff is on duty 

24 hours a day, seven days a week. Radiology and laboratory services are also available. Inmates 

who require hospital-level care are transferred to an acute care hospital (El Paso County Sheriff’s 
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Office, 2019).  The National Commission on Correctional Health Care (NCCHC) most recently 

accredited the Criminal Justice Center in November of 2011 and by the American Correctional 

Association (ACA) in August of 2012 (El Paso County Sheriff’s Office, 2019). 

Project Sample Size 

 The providers who participated in the QI project are responsible for educating the 

inmates and are healthcare providers who work in El Paso County Criminal Justice Center 

treating these same patients under medical licensure. This included one Advanced Registered 

Nurse Practitioner (ARNP), and one Medical Doctor (MD) in the clinic at this site. The final 

sample size only included these two practitioners that educate and treat, n=2; although 124 charts 

were reviewed within the study for measuring real outcomes. These charts were not necessarily 

unique and could represent the same chart reviewed at two different times for contingency table 

analysis.   

Project Phases 

 The projected was conducted in three phases over 8 weeks. The first phase entailed the 

pilot study. A pre-test was administered to the two healthcare providers in the correctional 

facility as an initially survey. The second phase involved educational reinforcement of HCV EBP 

with these same two healthcare providers of the correctional facility. The third phase entailed a 

post-test surveying of these two providers.  

 In phase one, the principal investigator (PI) surveyed the correctional healthcare 

providers to gather data on the current educational program. The principal investigator sent an 

email with a link to access the online survey. The two healthcare providers answered surveyed 

10 questions as shown in Appendix F. The principal investigator (PI) also sent a follow-up email 
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to remind them of the deadline and thanked them in advance for participating in the survey. 

Seven days after the follow-up letter was sent, and then the survey was closed. 

 In the second phase, the healthcare providers received information on the project from the 

principal investigator (PI) about the planned weekly call. After the meeting, an email about the 

discussion of HCV health HCV education among the incarcerated male population (as seen in 

Appendix K, Provider PowerPoint Educational Reinforcement) was sent. The email included an 

attachment with power point presentation on the project, and an electronic copy of the CDC's 

HCV Health Professional Tools (Appendix I, Educational Brochures) was sent on the 14th 

working day and resent on the 28th day. The tools were to help the healthcare providers 

understand information on those who are susceptible to infection, those who needed to be 

screened, those who need to be treated, and ways that patients can prevent the transmission of the 

disease. The presentation also included information on how to effectively educate those with low 

literacy status.  

 Third phase started 4 weeks after the end of the second phase of the study; the principal 

PI sent the same survey to the respondents (seen in Appendix F). This survey re-investigated the 

knowledge of the correctional facility healthcare providers on HCV among the incarnated males. 

The principal PI sent a follow-up email one week after the survey was posted as a reminder that 

the survey would be closed seven days later. 

Data Collection and Analysis 

 The surveys were completed by both healthcare providers during both first and third 

phases, and their responses were recorded and submitted via secure email using SurveyMonkey. 

SurveyMonkey is an online survey tool with a secure subscription (Surveymonkey.com, 2019). 
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This survey tool was used for anonymous and secure response collection. The survey tool met 

the rigorous survey privacy requirement by the Health Insurance Portability and Accountability 

Act (HIPAA) for storing healthcare records. The surveys were password protected and could 

only be accessed by the PI as account holder. No modifications are possible to these surveys 

once collected. 

 The QI project was of a pre-post design. The independent variable essentially was the 

provider HCV education geared toward the male incarcerated population; whereas, the study 

dependent variable was the awareness reinforced regarding HCV and provider self-reported 

knowledge on how to effectively educate the male incarcerated population post educational 

reinforcement via PowerPoint and CDC brochure materials.  

Human Subjects Protection 

 The University of North Florida (UNF) Institutional Review Board (IRB) has clear rules 

for the protection of the human subjects involved in research.  A waiver from the UNF IRB was 

provided, as the project was not considered to be human research.  The El Paso County CO 

Criminal Justice Center had no formal IRB. Therefore, permission to conduct the project was 

obtained from the Medical Director, Dr. Francis Thompson. See Appendix J, Successful IRB 

Application Letter. 

Organizational Factors 

 The project’s proposal was supported by the correctional facilities and approved by the 

professor project chair and the UNF IRB institutional review board. The present project was also 

facilitated by the CEO of the correctional facility who allowed the researcher PI to visit the 

facility as often as needed. The main challenge was realized when scheduling a survey with the 
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respondents. Most of the respondents had a busy schedule. All the respondents completed the 

survey on the last day. The second challenge was financial support during the study project that 

required traveling sand recording data. The most detrimental barrier was lack of access to 

sensitive data; some of the prisoner charts were classified. It was difficult to collect this objective 

chart data from a legal standpoint due to study time-limitations prohibiting successful completion 

of a lengthy bureaucratic procedures to view records. 

Outcome Evaluation 

 The outcomes were evaluated in stages. The data collected from two providers, one MD 

and one ARNP, whom care for incarcerated patients in the El Paso County CJC. These providers 

participated in the pre- and post-surveys to evaluate their knowledge and comfort level in 

discussing HCV among the incarcerated males and strategies to best educate this low literacy 

population. 

Data Analysis and Interpretation 

A before in-service education and after in-service education column counting the number of 

adult male incarcerated males seen by the MD and NP providers at the El Paso Country CJC (see 

Appendix E, Chi-squared Contingency Table). The first row of data includes only the adult male 

incarcerated patients that had medical charts documenting HCV education, 44, before the in-

service and 60, after the in-service. The second row of data includes only the adult male 

incarcerated patients that had medical charts without any documentation demonstrating receipt of 

HCV education, that is 15 before in-service and 5 after in-service. The trend from this Chi-

squared Contingency Table demonstrates an increase in documented education about HCV 

provided to patients, and the chi-squared test result of 5.937 (p-value of 0.01483) supports 
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rejecting the null hypothesis that in-service education bears no relation to the amount of 

documented HCV patient-education. The null hypothesis and alternative hypothesis made 

explicit in Appendix D, Null and Alternative Hypothesis. 

Appendix F, Survey Results Data Table, demonstrates the present project sample size can 

be considered n=2 because there are only two providers survey; please note though, that these 2 

providers do offer 4 total survey responses. This is an extremely small sample for a study of this 

nature. However, it does still allow for verification of internal validity of the small data collected, 

and it also does highlight some questions for future research. Lastly, this data does confirm the 

chi-squared result because originally both the NP and MD practitioner only shared HCV 

education with 10 patients each, yet after the in-service the total number of patients with HCV 

education increased to 15 (for both NP and MD). This increase to 15 is even more impressive 

when considered as a percent of total patients seen by the practitioners because after the in-

service training, they both saw significantly fewer patients. The percent of adult male 

incarcerated patients (according to this data from Survey Results Data Table) before and after 

that did receive HCV education by NP and MD, respectively, is:  10/60 (NP), 10/50 (MD), 15/20 

(NP), and 15/15 (MD). There was not a clear explanation as to why the total number of patients 

seen after in-service so dramatically decreased; however, in future study this would be necessary 

to understand. It is possible that the post-survey did not allow an equal amount of time or that the 

NP and MD did not understand the timeframe of the question, so they reported seeing few 

patients in the post-survey period. Interestingly, the NP and MD both subjectively reported 

feeling very comfortable and confident in their HCV knowledge and sharing of this knowledge 

before and after the in-service education. This is a key question to analyze because the original 

PICO study question had a result focused on improved patient learning of HCV, not provider 
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learning. The fact that in the chart reviewed chi-squared analysis had more patients with 

documented HCV education, just like the increased number of patients receiving HCV education 

per self-reported data in the Survey Results Data Table, well this provides clear indication that 

the in-service education did in fact reach the patient, despite provider perceptions remaining 

unchanged. Not included in the Survey Results Data Table, but of relevance to the data analysis 

is that the NP and MD respondents do represent diverse age and ethnicity:  their ages span from 

25-year-old to 75-year-old and their ethnicities span from White to Black. Again, they are only 

two providers, and if this study had a more robust sample size say of 40 or 50 providers this 

demographic information would be more important due to bias created by any over-represented 

group. Lastly, the validity of the study timeframe can be seen in the last row of the data. Each 

provider, at time of post-survey, has been practicing one month longer. The administration of the 

pre- and post-surveys was separated by one month, and this does confirm that both the NP and 

MD are answering at least parts of the surveys correctly.  

Not included in the Survey Results Data Table, are the age and ethnicity of the two 

providers. Their ages span from 25-year-old to 75-year-old and their ethnicities include White 

and Black. This demographic information could be more useful for identifying bias created by 

any over-represented group in a larger sample size. 

Discussion 

 The response rate was 100% response rate in the first survey. Only two pre and post-

project surveys were collected and analyzed. 

Limitations 
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 The project data was collected through self-reporting, which measures only how the 

healthcare providers felt subjectively. The subjectivity of the respondence leads to uncontrolled 

respondent bias. No additional other variables were objectively recorded, and the PI did not 

analyze, in any detail, the demographics of the inmates, the frequency of HCV infection in 

inmates before and after, nor changes in interventions that the prison healthcare providers 

initiated in the event of new HCV infection in a before and after analysis. 

Implications for Practice 

 The project research outcomes significantly affected practice change reported by the 

providers. The project results aimed to improve knowledge and increase awareness of HCV 

among the two healthcare providers and improve educational strategies directed toward the 

incarcerated male population in El Paso County Criminal Justice Center. Educating the 

healthcare providers likely could have improved their knowledge and awareness; however, 

before and after EBP teaching, both providers reported feeling the same high level of educational 

preparedness. If the providers are provided with more detailed surveys, then the improved 

content areas of HCV knowledge and awareness will be better elucidated. It is important in the 

future to survey the providers with a more diverse and detailed exploration of educational, 

content areas, specifically measuring knowledge and awareness on HCV care of high-risk 

populations. Clinical treatment of HCV infections among the incarcerated male was not able to 

be determined; however, after the educational materials, the providers did report seeing fewer 

patients in the jail setting with HCV seropositivity.  

 Based upon this project and the review of evidence policy recommendation should for the 

El Paso County Criminal Justice Center emphasize both education of providers and patients.  
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Implications for Future Research 

 In consideration of the present project’s limitations, it is advisable to conduct another 

study project with a large sample size of not less than 100 healthcare providers in a similar 

county jail population, such as Colorado County.  This would improve study reliability.  A larger 

sample size would also improve the population generalizability. Similar future research projects 

must access the electronic records of patients over a longer period to verify data provided by the 

self-reporting providers, including the number of HCV positive male patients that were 

physically seen by the respondents, demographic data on race, substance use, and history of 

incarceration and other disease. 

Literature has concluded that the HCV education improves the patient’s knowledge of the 

HCV and acceptance of the HCV antiviral therapies. Furthermore, studies not included in the 

literature review of evidence, such as Yang et al. (2017), demonstrate that education of treatment 

naïve patients who join county-based chronic hepatitis C programs and participate lecture-based 

learning delivered by doctors, improves their mean knowledge scores about HCV. Literature has 

consistently shown that less than half of high-risk incarcerated patients have adequate knowledge 

on antiviral therapy and often only a minority between 30% and 40% of jailed patients agree to 

antiviral treatment once screened and diagnosed. After education average patient knowledge 

scores increase and so does the rate for accepting HCV treatment.  

Studies do show a 32% increase in the acceptance of the antiviral therapy among this less 

educated, rural, patient population after education and information sharing about HCV. In rural 

areas, HCV patients often have limited knowledge like the incarcerated males of El Paso, and the 

rural patient population also lacks understanding about the diseases like the low education level 

prisoners within the US criminal justice system in general. In China, Egypt, and the US factors 
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such as limited education, poor health literacy, and lack of access to adequate medical 

information significantly worsen clinical outcomes, and educational training should first be 

administered to providers as a standard protocol to better address the psychological, emotional, 

and social needs of these risk-patient populations. 

This project’s review of evidence strongly supports the need for development and 

implementation of comprehensive education programs among the disadvantaged groups 

including rural people, low literacy people, and especially inmates. Future education efforts – no 

matter how they are designed and made available to the population(s) of interest – should focus 

on all potential treatment options, not just direct-acting HCV drugs. If these high-risk 

populations can be more effectively educated and treated, society will experience immense 

benefits. Traditional therapy, MAH, and other new, alternative therapies as well as digital, on-

line teaching – ultimately brought into clinical trial research before EBP education – are 

imminently warranted to minimize overall societal costs of HCV infections in the US, especially 

in the incarcerated population, as well as in the general population. Future research studies 

should focus on all these solutions. 

Conclusion 

Managing HCV among the incarcerated population requires timely screening, education, 

and medical interventions. Education that is specific to low-literacy populations is currently the 

most effective strategy for improving outcomes. Education of providers indirectly increases the 

amount of HCV education patients receive. El Paso County Criminal Justice Center would 

benefit by designing a more detailed educational prevention that emphasizes psychological 

education, emotional teaching, social comprehension, and direct-acting antiviral drugs. All such 

educational efforts should always be digitally accessible by high-risk incarcerated persons and 
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should have both provider level and patient level appropriate materials that train and incorporate 

motivational therapy techniques. This educational material could be disseminated internationally, 

specifically to males in rural areas of China, Egypt and the Americas. 
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Appendix B:  Levels of Evidence 

Level of Evidence Citation 

Level 1: Systematic 

Review and Meta Analysis  

Lafferty, Wild, Rance, and Treloar 

(2018) 

Level 2: Quasi-

experimental 

Surjdi et al. (2011); Sultan, 

YacoobMayet, Alaqeel & Al-Omar 

(2018) 

Level 3: Cohort study 
Skipper, Guy, Roderick, & Rosenberg 

(2003)  

Level 4:  Systematic 

review of descriptive 

studies 

Nyamati et al. (2010); El Ghitany & 

Farghaly (2016) 

 

Appendix C:  Conceptual Framework Diagram 
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Appendix D:  Null and Alternative Hypothesis 

Hypothesis Testing 

Null 

is that the in-service education does not bear relation to then 
number of incarcerated adult male patients receiving 
documented HCV education 

Alternative 

is that the in-service education does bear relation to the number 
of incarcerated adult male patients receiving documented HCV 
education 

 

Appendix E:  Chi-squared Contingency Table 

  
Patient count before 

education 

Patient count 

after education 

Patients who were 

charted as receiving 

HCV education (from 

provider) 

44 60 

Patients who were 

charted as NOT 

receiving HCV 

education (from 

provider) 

15 5 
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Appendix F:  Survey Results Data Table 
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Appendix G:  Review of Evidence Table 
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Appendix H:  Comparison Across Studies Table 
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