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Abstract 

Cervical cancer incidence and mortality rates have dramatically decreased in the United States in the past three decades. 

However, these rates remain high in most Southern states. We conducted a literature review to summarize socio-

demographic factors and healthcare-seeking behaviors that may contribute to higher rates in the South. Identified factors 

included cervical cancer disparities among African American women, low socioeconomic status (SES), limited knowledge 

of human papillomavirus (HPV) and cervical cancer, low coverage of Pap test and HPV vaccination, and stigma towards 

HPV and cervical cancer. Existing interventions have made a moderate decrease for incidence and mortality of cervical 

cancer. More evidence-based culturally-tailored interventions are needed to resolve existing cancer disparities, improve 

access to care, promote HPV vaccination, and eliminate barriers to cervical cancer screening to address cervical cancer 

disparity in this region.  
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Cervical Cancer Incidence and Mortality in 
the South 

     Cervical cancer was once the third most common 
gynecological cancer in the United States [1]. Cervical 
cancer screening tests commonly known as Pap tests have 
contributed to the decline in cervical cancer incidence and 
mortality in the U.S. [2]. The U.S. Centers for Disease 
Control and Prevention (CDC) reported that age-adjusted 
cervical cancer incidence rates had decreased from 9.8 

per 100,000 person-year in 1999 to 7.7 per 100,000 
person-year in 2013. Similarly, the mortality rate had 
reduced from 2.8 in 1999 to 2.2 in 2013 [3]. However, 
cervical cancer incidence and mortality rates remain high 
in Southern states (Figures 1 and 2) [4]. Arkansas had the 
highest cervical cancer incidence (10.6 per 100,000 
person-year) in 2013, followed by Oklahoma (9.5 per 
100,000 person-year), Tennessee (8.9 per 100,000 
person-year), Texas (8.7 per 100,000 person-year), 
Alabama (8.5 per 100,000 person-year), Florida (8.4 per 
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100,000 person-year), Louisiana (8.2 per 100,000 person-
year), and Mississippi (8.1 per 100,000 person-year). For 
mortality, Mississippi was the highest (4.0 per 100,000 
person-year) in 2013, followed by Alabama (3.6 per 
100,000 person-year), Louisiana (3.5 per 100,000 person-
year), Arkansas (3.4 per 100,000 person-year), Tennessee 
and Florida (2.8 per 100,000 person-year), Texas (2.7 per 
100,000 person-year), and Oklahoma (2.4 per 100,000 
person-year). Given the persistently higher cervical 
cancer incidence and mortality rates in the South, the goal 
of this manuscript is to identify and explore the shared 
features that may lead to higher cervical cancer incidence 
and mortality. 
 

 

Figure 1: Cervical cancer incidence in the United States 
and southern states, 2003-2013 (Data was from United 
States Cancer Statistics (USCS)). 
 

Cervical Cancer Disparities among African 
American Women 

 

 

Figure 2: Cervical cancer mortality in the United States 
and southern states, 2003-2013 (Data was from United 
States Cancer Statistics (USCS)). 
 
     The African American population is concentrated in the 
South. According to the 2015 census, 37% of people living 
in Mississippi are African Americans. More than 15% of 
people living in the South are African American. Racial 
disparities exist in terms of cervical cancer among African 

American women. Human Papilloma virus (HPV) is the 
most common cause of cervical cancer. The prevalence of 
HPV was significantly higher among African Americans 
(39.2%; 95% confidence interval [CI], 31.0-49.4%) than 
that in Non-Hispanic Whites (24.2%; 95% CI, 20.5-28.6%) 
in 2003-2004 [5]. African American women were more 
likely to report not having received a Pap test, [4,6] and no 
recommendation from their doctors for cervical cancer 
screening [7] African American women are less likely to 
get standard treatment for cervical cancer than Non-
Hispanic White women [8]. African American women are 
more likely to be diagnosed at the late stage [9]. The 
higher incidence and mortality rates of cervical cancer in 
African American women were observed during 1999 to 
2013. In 2013, cervical cancer incidence rates were 8.8 
and 7.2  per 100,000 person-year for African American 
and Non-Hispanic Whites; cervical cancer mortality rates 
were 3.8 and 2.2 per 100,000 person-year among African 
American and Non-Hispanic Whites [3]. 
 

Socioeconomic Status (SES) in the South 

     As defined by the United States Census Bureau, 90% of 
the Southern states are considered to be rural [10]. A 
substantial proportion of people in the South (27-51%) 
live in rural areas, except for Florida and Texas [11]. 
People living in rural areas are likely to have limited 
access to health care facilities because insurance status 
and distance traveling to such facilities. Hence, rural 
populations are less likely to seek cervical cancer 
screenings, and are at a higher risk for developing and 
dying from cervical cancer [12]. Under-education and high 
poverty levels are also common features in the South. 
Most Southern states are listed as the top 10 least-
educated states [13]. Of people living in the South, 15%-
19% have a family household lower than the federal 
poverty line [14]. Research has shown that people with 
less than a high-school education and living below poverty 
line were more likely to be HPV-infected [5]. Further 
increasing the detrimental effects of HPV on this 
population is that they are less likely to seek cervical 
cancer screening due to limited access to health care, 
which leads to higher incidence and mortality rates from 
HPV-related cancers. Additionally, individuals without 
healthcare insurance are less likely to receive timely and 
consistent cervical cancer screening [15]. Medicaid is a 
federally-funded insurance option for eligible low-income 
women. In 2015, Medicaid provided approximately 17% 
of eligible nonelderly women with insurance nationwide 
[16]. However, most Southern states have only enrolled a 
small proportion of Medicaid-eligible women, which 
leaves most low-income women in the South uninsured 
[17]. From 12% to 21% of nonelderly women living in the 
South were uninsured in 2015 [16]. Consequently, low 
SES and lack of insurance coverage could be responsible 
for the high incidence and mortality rates of cervical 
cancer in the South [4]. 
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Knowledge about HPV and Cervical Cancer 
     HPV infection is common among sexual active adults. 
Approximately 75% to 85% of sexually active people can 
have HPV infection during their lifetime [18]. Most HPV 
infections can be resolved spontaneously without clinical 
symptoms. However, persistent oncogenic HPV infections 
are one of risk factors for cervical cancer. Accurate 
knowledge about HPV and its relation to cervical cancer 
are critical for cervical cancer prevention [19-21]. Even 
though knowledge itself does not have a direct effect on 
the change of health behavior [22], it can urge people to 
seek health care when mediated by risk perceptions, 
social influence, and self-efficacy [23]. A national survey 
about HPV and cervical cancer shows only 40% of women 
have heard about HPV and less than 20% knew HPV can 
cause cervical cancer [24]. Being Non-Hispanic Whites 
and having a college education were associated with 
knowledge about HPV [24,25]. Since people living in the 
South are less likely to have a college education and/or 
self-identify as Non-Hispanic Whites, it is plausible that 
fewer people living in the South know about HPV and 
cervical cancer. Limited knowledge about HPV and 
cervical cancer could have an indirect impact on the high 
incidence and mortality rates of cervical cancer in the 
South, as it may contribute to the reasons that women in 
the South do not receive regularly cervical cancer 
screening and do not to vaccinate their children to 
prevent from HPV infection.  
 

Cervical Cancer Screening 

     In 2001, a combination of Pap testing and HPV testing 
was recommended for cervical cancer screening [26]. Pap 
test has a high specificity to detect cancerous or 
precancerous lesions. HPV testing is able to detect 
oncogenic HPV infections, even before precancerous 
lesions exist. Widespread cervical cancer screening in the 
U.S. has contributed to the dramatic decrease incervical 
cancer incidence in the past three decades. However, 
regional disparity in cervical cancer screening rates has 
been documented. A study shows that 88% of women in 
the south reported having a Pap test [7], which was lower 
than that in a national survey (93%) [27]. Data from the 
U.S. CDC also indicates that women in the South were less 
likely to report having a Pap test in the past three years, 
which would result in women with cancerous or 
precancerous lesions not being diagnosed until late stage 
and higher incidence and mortality rates for cervical 
cancer in the South [28].  
 

HPV Vaccinate  

     HPV infection is the most common cause of cervical 
cancer [29-31]. Among 30 to 40 types of sexually 
transmitted HPV, HPV genotypes 16 and 18 caused 
approximately 70% of all cervical cancer cases [32]. HPV 
vaccine is effective in the prevention of HPV-associated 
genital warts and cervical abnormalities [33-35]. Despite 
approval of the HPV vaccine in 2006, the United States has 
been slow to vaccinate adolescents. The percentage of 

completion of at least 3 HPV vaccine doses among female 
adolescents in the U.S. has increased from 16.6% in 2008 
to 41.9% in 2015 [36]. However, it is still far away from 
the 80% coverage goal set by the Healthy People by 2020. 
Completion rates in the South are even worse [36,37]. The 
HPV vaccination coverage rates in most Southern states 
are lower than the national rates. Mississippi had the 
lowest coverage for 3 HPV vaccine doses (24.4% in 2015) 
among female adolescents [36]. Most Southern states do 
not have any regulation towards HPV vaccination among 
adolescents. Only Texas and Louisianan require public 
education about HPV and cervical cancer. Limited 
knowledge about HPV and cervical cancer is one of the 
obstacles for HPV vaccination. [38-40] Research has 
shown that low HPV vaccine coverage is associated with 
the high incidence and mortality rates of cervical cancer in 
the U.S. [41] 
 

Stigma towards HPV and Cervical Cancer  

     Stigma is a social process, and includes labeling, 
stereotyping, separation, status loss, and discrimination 
[42-44]. Stigma is towards people with undesirable 
attribution, which cause devaluation for individuals [45]. 
Cancer-related stigma has been well documented in the 
literature, especially for cancers that are caused by 
voluntary behaviors [46]. Cervical cancer patients are 
more likely to be stigmatized because sexually 
transmitted HPV causes cervical cancer. Although 
research exploring stigma among cervical cancer patients 
is limited, results indicate that women with cervical 
cancer experience enacted stigma - prejudice and 
discrimination; they also had felt stigma - the expectation 
of stigmatization, and internalized stigma - negative 
feelings and beliefs because of HPV infection [47-51]. 
Stigma is also associated with delayed treatment for 
patients whose diseases are caused by sexually 
transmitted diseases (STDs) [52-53]. High level of stigma 
towards HPV and cervical cancer may contribute to the 
high incidence and mortality rates of cervical cancer in the 
South. Studies have shown that limited knowledge about 
HPV and cervical cancer leads to higher levels of stigma 
towards HPV infection and cervical cancer [47,50,51]. As 
less people living in the South have adequate knowledge 
about HPV and cervical cancer, women reside in Southern 
states with cervical cancer may endure higher levels of 
stigma. People living in southern states also tend to 
express a higher level of religiosity, particularly 
Protestant Christianity. In the Southern states, the 
percentage of adults reporting high religiosity varies from 
54% to 77% [42]. High religiosity is associated with 
higher levels of stigma towards STDs [54]. Hence, stigma 
towards HPV and cervical cancer is likely to be higher in 
the South. Stigma towards HPV and cervical cancer could 
be one of the major barriers to HPV vaccination and 
cervical cancer screening, diagnosis, and treatment 
[46,55]. 
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Interventions and Future Research to Decrease 
Cervical Cancer Incidence and Mortality  

     Efforts have been put in place to address racial 
disparity related to cervical cancer. Existing interventions 
have shown their effect on broadcasting knowledge about 
HPV and cervical cancer, including individual-directed 
counseling, culturally sensitive print materials, access-
enhancing, peer navigators, community education, and 
mass media campaign, and improving cervical cancer 
screening [56-58]. Although African American women still 
have higher cervical cancer incidence rates than Non-
Hispanic White women, a decline has been observed 
owing to available Government programs, such as 
National Breast and Cervical Cancer Early Detection 
Program (NBCCEDP), have provided low SES women with 
increased access to timely cervical cancer screenings and 
diagnosis [59]. Most Southern states have their own 
programs that offer cervical cancer services for 
undeserved and uninsured women. However, these 
programs do not meet the needs of all eligible women. For 
example, NBCCEDP only covers 6.5% of eligible women 
for cervical cancer screening through their program [49]. 
Since many of these eligible women may have limited 
health literacy, outreach education and assistance on how 
to apply for free cervical cancer screenings are needed to 
improve the coverage of these federal and state-funded 
programs. 
 
     Improving access to preventive care is critical to 
improving cervical cancer screening rates. However, a 
substantial proportion of women, especially in the South 
may be reluctant to receive Pap and/or HPV testing in 
clinics due to embarrassment, stigma, or fear [60]. 
Alternative screening method for cervical cancer is 
needed for people who never or have under-screened for 
cervical cancer. Self-collected HPV testing is a promising 
alternative, as it can protect privacy and reduce 
stigmatization towards HPV infection [61,62]. However, 
there are many challenges for self-collected HPV testing 
including: 1) how to effectively inform individuals of test 
results and provide people with positive testing results of 
oncogenic HPV infections a timely referral; 2) how to 
retain those high risk women for further follow-up, and 3) 
how to make self-collected HPV testing kit affordable for 
women who are uninsured or underinsured. Once these 
challenges are resolved, self-collected HPV testing could 
increase the coverage of cervical cancer screening and 
may contribute to decreased cervical cancer incidence and 
mortality rates in the South. 
 
     Stigma towards HPV and cervical cancer could be one 
of contributing factors for the high incidence and 
mortality of cervical cancer rates in the South. Even 
though cervical cancer stigma has been widely discussed, 
few published studies are available. The effect of stigma 
towards HPV and cervical cancer on health care seeking 
has been concluded based on stigma related to other 
STDs. Most studies on stigma towards HPV and cervical 

cancer used a qualitative approach [47,48,50,63]. A few 
studies utilized a quantitative method to measure stigma 
with scales modified from those for HIV/AIDS or other 
STDs [49,64]. There is barely any research on 
interventions for stigma towards HPV and cervical cancer 
[65]. Limited research suggests that emphasis on the high 
prevalence of HPV infections and focusing on only 
oncogenic HPV infections that cause cervical cancer may 
reduce stigma [64,65]. There is a critical need for a 
psychometrically-tested scale to measure stigma towards 
HPV and cervical cancer, which is valid and reliable across 
diverse populations, particularly populations that are 
burdened by disparate HPV and cervical cancer rates. 
Additional research is necessary to design interventions 
to reduce stigma and to explore stigma’s effect on care-
seeking behavior and diagnosis and prognosis of cervical 
cancer. The reduction of stigma towards HPV and cervical 
cancer could benefit for the prevention of cervical cancer 
for the underserved minority population, especially in the 
South. 
 
     HPV vaccination is considered the primary prevention 
tool against HPV-related cancer. However, low rates of 
HPV vaccination acceptability and series completion make 
it hard to achieve the expected protective effect at the 
population level. The lack of physicians’ enthusiastic 
recommendation and the unwillingness of parents to 
vaccinate their children are mainly responsible for the low 
coverage of HPV vaccination [66]. The publication of 
Accelerating HPV vaccine uptake: urgency for action to 
prevent cancer in 2014 called for increased efforts to 
encourage physicians to assertively recommend HPV 
vaccination and educate parents about benefits of the HPV 
vaccine. However, a significant increase of HPV 
vaccination uptake among American adolescents has still 
not been observed. Although school-based HPV 
vaccination programs have achieved success in the United 
Kingdom and Australia, it remains highly controversial to 
enforce HPV vaccination at schools in the U.S. Financial 
concern is another obstacle for HPV vaccination. The 
Federal Affordable Care Act (ACA) requires that the HPV 
vaccine should be covered by most health insurance by 
January 2017, which will hopefully result in a modest 
increase of HPV vaccination among adolescents. Similarly, 
government-sponsored medical programs may further 
increase HPV vaccine uptake among underinsured or 
uninsured adolescent and young adults. Given the barriers 
identified to date to increase HPV vaccination coverage for 
people living in the South, resources and efforts should be 
tailored to increase the coverage of HPV vaccination for 
the sake of reducing cervical cancer incidence and 
mortality rates. 
 

Conclusion 

     High cervical cancer incidence and mortality rates in 
the South are due to multiple factors, including cervical 
cancer disparities among African Americans, poverty, 
limited knowledge of HPV and cervical cancer, low 
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insurance and medical provider coverage especially in 
rural areas, and stigma towards HPV and cervical cancer. 
Although interventions and practice-based efforts have 
tried to address these problems, significant problems still 
exist. Effective and creative interventions that are 
customized to southern culture, especially among African 
Americans are needed to reduce cervical cancer incidence 
and mortality in the South. 
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