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Abstract

Invasive cervical cancer disproportionately affects women
without sufficient access to care, with higher rates among
minority groups in higher-income countries and women in
low-resource regions of the world. Many elements contrib-
ute to racial/ethnic disparities in the cervical cancer contin-
uum - from screening and diagnosis to treatment and out-
come. Sociodemographic factors, access to healthcare, in-
come and education level, and disease stage at diagnosis are
closely linked to such inequities. Despite the identification of
such elements, racial/ethnic disparities persist, and are wid-
ening in several minority subgroups, particularly in older
women, who are ineligible for human papillomavirus (HPV)
vaccination and are underscreened. Recent studies suggest
that racial/ethnic differences in HPV infection exist and may
also have a role in observed differences in cervical cancer. In

this review, we provide an overview of the current literature
on racial disparities in cervical cancer screening, incidence,
treatment and outcome to inform future strategies to re-
duce persistent inequities. ©2016 S. Karger AG, Basel

Introduction

Invasive cervical cancer (ICC) disproportionately af-
fects women without sufficient access to care, with high-
er rates among minority groups in higher-income coun-
tries and women in low-resource regions of the world.
More than 80% of deaths due to ICC are in low- and
middle-income countries and the World Health Organi-
zation estimates that ICC cases are expected to increase
40% by 2030 [1-4]. In contrast, ICC incidence and re-
lated deaths are declining in high-income countries due
to the widespread availability of cytology-based screen-
ing and access to early, curative treatment for precancer-
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Table 1. Cervical cancer statistics [89]

Population World Less devel- More devel-
oped regions  oped regions

Women at risk for cervical cancer (female population aged 215 years) in millions 2,716.830 2,174.580 542.250

Annual new cervical cancer cases, n 527,624 444,546 83,078

Standardized cervical cancer incidence rates per 100,000 population 14.0 15.7 9.9

Annual cervical cancer deaths, n 265,672 230,158 35,514

Standardized cervical cancer mortality rates per 100,000 population 6.8 83 33

Data were extracted from the 2016 Summary Report of Human Papillomavirus and Related Diseases in the World.

ous cervical lesions (table 1) [2, 5]. Much of the decline
in ICC over the last 4 decades may be attributed to the
adoption of effective cytology-based screening programs
[6-8]. However, the availability of cervical cytology as a
primary screening tool is mostly limited to high-income
countries [6-8]. Efforts have been made to find more ef-
fective, low-cost strategies for cervical cancer screening,
especially in low-income countries, such as the new in-
dependent states of the former Soviet Union [9], Brazil
and Argentina [10], Haiti [11], China [12] and India [13].
In India, for example, which has the most cases of ICC of
any country in the world, over 100,000 women are diag-
nosed annually. A large cluster-randomized study sug-
gested that for rural settings in India, where screening
rates are as low as 6% in several states, more ICC cases
were identified and there was a mortality benefit to pri-
mary screening with human papilloma virus (HPV) test-
ing compared to cervical cytology or visual inspection
with acetic acid [14].

Despite the existence of effective primary (prophylac-
tic vaccination against HPV infection) and secondary
prevention tools, barriers continue to impede women
from accessing these services, as attested by higher ob-
served incidence rates of ICC and later stage at diagnosis
in low-resource settings, and among women of minority
groups in high-income countries [10]. The complexity of
health disparities appears to not only be entwined in geo-
graphic and socioeconomic barriers to care, but also ra-
cial barriers [11]. Racial disparities are particularly appar-
ent in high-income settings. For example, in the USA,
ICC incidence, morbidity and mortality remain higher
among black women as compared to whites (fig. 1, 2)
[12].

Among American women diagnosed with ICC, Afri-
can American women are twice as likely as Caucasian
women to die from the condition [13]. Similarly, Hispan-
ic women often present with more advanced stages of
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ICC than women from the general population, which is
linked to lack of access to screening and treatment ser-
vices [14]. Racial disparities have been shown to undercut
current cervical cancer prevention, treatment and surviv-
al strategies. Accordingly, the purpose of this review is to
explore the most recent literature surrounding racial in-
equalities in cervical cancer screening and outcomes to
inform future prevention strategies that may improve
such disparities.

Screening Uptake and Disease Stage

Cytological screening has been an effective primary
method to identify precancerous lesions [14, 15] and has
led to a dramatic decline in ICC incidence and mortality
[9]. Uptake of cytology screening varies substantially by
country income. Gakidou et al. [16] estimated screening
rates across 57 diverse countries. In developed countries,
the proportion of eligible women (25-64 years old) who
reported having had a pelvic exam in their lifetime was
93.6%, whereas in developing countries this proportion
was 44.7% (2, 3, 17, 18].

In the most recent analysis of cervical cancer screening
uptake by the Centers for Disease Control, 81% of women
in the USA had undergone cytological screening within
the last 3 years, and this rate was slightly higher in African
American women, while rates were significantly lower
among Asian and Hispanic women [19, 20]. However,
African American women are more likely to be diagnosed
with advanced disease compared to Caucasians [19-22].
A Texas study observed that 20% of Hispanic women pre-
senting with stage IV disease had never had a Pap smear,
compared to 3% of women presenting at a similar disease
stage [20, 22, 23]. Data extracted from the Surveillance
Epidemiology and End Results (SEER) database (1973-
2009) showed that stages II to IV disease were higher
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Fig. 1. Incidence of ICC stratified by age/ethnicity (SEER 2009-
2013). Number of new cases per 100,000 individuals.

among white Hispanic than white non-Hispanic women,
and there was a higher incidence of cervical cancer in
white Hispanic women [24, 25]. Despite screening uptake
differences between African American and Hispanic
women, both groups are more likely to be diagnosed with
later-stage disease than white women and generally have
poorer treatment responses with increased morbidity and
mortality [22]. Taken together, these data suggest that
other factors in addition to screening uptake account in
part for the disparate outcomes observed.

Minority women with a low socioeconomic status
(SES) have much higher rates of ICC, are less likely to
have undergone screening, and consequently more likely
to present with advanced disease [26]. Increasing SES de-
creases the odds of delayed- versus early-stage diagnosis
among all racial groups [16]. Among minority groups of
low SES, black women are significantly more likely to
have a delayed-stage diagnosis [27]. Furthermore, a re-
cent study identified black and Hispanic women living in
an area with a high proportion of black women to be at
higher risk for high-grade cervical neoplastic disease,
suggesting that the race-related social network may attri-
bute to cervical cancer risk [16]. SES appears to influence
the risk for advanced disease more when combined with
race.
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Fig. 2. ICC mortality rates stratified by race/ethnicity (SEER 2009
2013). Number of deaths per 100,000 individuals.

Age

The incidence of ICC, as with many other cancers, in-
creases with age across all racial and ethnic groups stud-
ied. Older women make up a discrepant proportion of
new ICC cases diagnosed and related deaths [16]. Age-
specific incidences of cervical cancer stratified by race/
ethnicity are shown in figure 3.

A recent nationwide analysis in the UK showed that
women aged 65 years or older accounted for 20% of inci-
dent cases and half of all cervical cancer-related deaths
[28-30]. Similar findings were reported in the USA [31].

With increasing age, racial disparities widen substan-
tially, as seen in North Carolina and other American
states. In black and Asian/Pacific Islander women com-
pared to white and Hispanic women, those over the age
of 60 years have a higher incidence of CC and account for
disproportionate cervical cancer-related mortality [25].
Many women diagnosed with ICC in this age group have
either never been screened or have not been screened in
the 3 years prior to diagnosis [32]. This is especially true
for elderly black women [20-22, 25]. The clinical signifi-
cance of screening women for cervical cancer over the age
of 65 years remains controversial [33]. The potential ben-
efits of cancer screening include early diagnosis and treat-
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Fig. 3. Incidence of cervical cancer stratified by age and race/eth-
nicity (SEER 2009-2013).

ment, and improved survival, while a net benefit has not
been definitively demonstrated for elderly women [34].

If the upper age limit of screening is increased, current
literature suggests a greater potential benefit for black and
Asian/Pacific Islander women. However, perhaps more
importantly, disparate screening rates highlight a need to
focus screening improvement efforts on older women
from underscreened minority groups.

Linkage of Care

Cervical cytology screening is only effective if abnor-
mal results are followed up by timely diagnosis and treat-
ment. Women from minority racial/ethnic groups have
been shown to have longer waiting times from the abnor-
mal cytology screening result to being scheduled for a fi-
nal diagnostic procedure. Furthermore, among women
with abnormal cervical cytology screening results, His-
panic, Asian, and black women have significantly lower
odds of being scheduled for treatment [21, 35]. In one
study, loss to follow-up after an abnormal screening re-
sult was shown to be highest in Blacks (17.9%) and Native
Americans (15%) compared to the general population
and other racial/ethnic groups [36].

Women from racial/ethnic minority groups with cer-
vical neoplasia are also more likely to have a delay be-
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tween diagnosis and treatment initiation. This delay has
also been shown to be improved, with reduced loss to fol-
low-up in all racial/ethnic groups, when patient naviga-
tors are available [37, 38].

Mounting evidence continues to support the use of
telephone support with navigation to improve screening
rates and follow-up for racial/ethnic minorities [39, 40].
A recent study by Charlot et al. [41] demonstrated that in
a Boston Patient Navigation Program, race and language
concordance significantly increased the likelihood of
having a timelier resolution in minority women with cer-
vical cancer screening abnormalities [42]. In particular,
black patients who had black navigators were 50% more
likely to have a timelier resolution of cancer screening
abnormalities after 3 months. Hispanic patients with His-
panic navigators were 80% more likely to have a timelier
resolution of cancer screening abnormalities. These find-
ings highlight the importance of recruiting a diverse
healthcare workforce in primary care and oncology set-
tings. The increased benefit for Hispanic compared to
black patients, most whom spoke Spanish as their pri-
mary language, also pointed to the importance of com-
municating with racial/ethnic minority patients in a con-
cordant language.

Treatment

Treatment differences between minority groups and
white women have been demonstrated periodically and
likely play a major role in racially disparate outcomes.
Multiple studies have shown that among women of simi-
lar disease stage, black women with cervical neoplastic
disease are less likely to receive treatment due to loss of
follow-up and differences in treatment [43]. For example,
a study by Bernard et al. [44] observed that, among wom-
en with low-grade cytological abnormalities, white wom-
en were more likely than comparison groups to be fol-
lowed up by colposcopy rather than a repeat Pap test [27,
45]. Compared to white and Hispanic women, black
women with ICC were less likely to receive surgery, less
likely to have surgery recommended, and more likely to
receive radiation therapy compared to other racial cate-
gories [46]. In another study of early-stage ICC manage-
ment, minority women were less likely to undergo a hys-
terectomy and more likely to be treated with fertility-
sparing, less definitive procedures. These discrepancies
have been hypothesized to be related to increased comor-
bidities, patient choice to decline the reccommended treat-
ment, and provider bias in treatment recommendations
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in minority patients [37, 47], which have also been ob-
served in the treatment of other diseases [48].

In several studies performed in publicly insured popu-
lations with presumed equal access to care, a disparity
between race and survival was not observed [44]. Al-
though null findings do not equate to the absence of a
relationship, they do suggest that racial gaps are greatly
diminished when access to treatment improves.

Access to Healthcare

Access to healthcare in the context of cervical cancer
screening is normally defined by health insurance status
and the usual source of care. Individuals with private
health insurance and a usual source of care are much
more likely to be screened and to be diagnosed with early
rather than late-stage cervical cancer and to receive guide-
line-based therapy compared to their counterparts [49].
Several studies have upheld this association even after
controlling for SES [50]. A nationwide study conducted
by the United States Center for Disease Control and Pre-
vention found that, among women aged between 21 and
65 years who had not undergone a hysterectomy, 88.7%
with private insurance, 81.9% with public insurance, and
only 63.8% of the uninsured had undergone a PAP test
within the last 3 years. Furthermore, among patients with
a usual source of care compared to those who had none
or went to the Emergency Department, there was a 20%
difference in adherence to PAP testing (86.4 vs. 64.9%)
[51]. Together, these findings suggest that insurance sta-
tus among women acts as a barrier to accessing screening
services.

Minorities including Blacks, Asians, and Hispanic in-
dividuals are less likely to have either health insurance or
a usual source of care [41]. In a study of black women
from an urban setting, the effectiveness of a culturally ap-
propriate intervention to improve screening rates was
significantly related to insurance status — those with pri-
vate insurance were more likely to follow the intervention
than those covered by Medicaid or Medicare than those
with no insurance [52-55]. Several other studies conclud-
ed that the strongest predictors of cervical screening be-
haviors in multiethnic populations were having private
health insurance and having a usual source of care [56].

A recent study in the USA compared states that im-
proved access to public health insurance through Medic-
aid expansion to those that did not, and found that racial
disparities in screening rates were higher in nonexpan-
sion states and related to insurance status and a higher
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prevalence of minorities residing there. Together, these
data suggest that existing racial disparities are likely to
widen with geographic differences in health insurance
status [21, 27, 31].

Geography

Racial disparities may be related to the geographic lo-
cation of racial groups with major geographic differences
observed in cervical cancer incidence and mortality be-
tween and within countries [57-59]. Cervical cancer
screening and incidence also varies substantially by urban
and rural status, with women in rural areas having the
lowest screening rates and highest incidences of advanced
disease in low- and high-income countries. Rural areas
have fewer healthcare providers per capita with alternate
competing risk factors, including lower SES and interface
with healthcare providers. To improve rural disparities in
cervical cancer in some low- and middle-income coun-
tries, screening programs have been developed that uti-
lize community health workers. In 2009 in China, which
has the second most incident cases of cervical cancer an-
nually, the government launched a national screening
program using this model. Notably, a follow-up study to
assess community health workers’ knowledge of cervical
cancer prevention, including risk factors and screening
methods, was not found to be sufficient, highlighting a
need to train a rural-based workforce to effectively ad-
dress cervical cancer disparities [60, 61].

Among minorities who reside in rural compared to
urban areas, screen rates for cervical cancer have also
been demonstrated to be lower in Hispanic, American,
Asian, and black women from developed and developing
countries [52, 62]. In minority groups, geographic differ-
ences in screening uptake and cervical cancer incidence
are resolved after correcting for SES and health insurance
status.

Income

Cervical cancer screening uptake rates, incidence, can-
cer stage at disease presentation, treatment response, and
mortality vary dramatically according to SES and house-
hold income. In particular, low-income, minority women
are more likely to be diagnosed at later disease stages and
have increased mortality [63-66]. Women with stage IA
disease have a 93% 5-year survival, while women diag-
nosed with stage ITA and IITA disease have 5-year sur-
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vival rates of 63 and 35%, respectively [43, 67]. SES is fre-
quently defined as the economic and social standing of an
individual within a society and is highly associated with
cancer screening rates. Multiple studies at the individual,
community and census-tract levels suggest that minority
women of lower SES have much lower screening rates,
after extensive adjustments for cofounders [68]. One
multilevel study of black women found that those living
in census tracts with <5% poverty, compared to women
living in high-poverty areas (defined by >20% poverty),
were 1.2-fold less likely to have undergone cervical cytol-
ogy screening within the last 2 years [65, 69].

Health Literacy and Immigration Status

Health literacy has been defined by the National Acad-
emy of Medicine as “the capacity to obtain, process and
understand basic health information needed to make de-
cisions” [70]. Low health literacy rates are commonly ob-
served in women already at higher risk for cervical cancer,
including ethnic minorities, the elderly, immigrants and
nonnative speakers [71-73]. Although few studies have
evaluated the role of health literacy on cervical cytology
screening, a recent systematic review showed a positive
correlation between health literacy and cancer knowledge
and perceived barriers to care - all of which were impli-
cated in cervical cancer screening adherence [74]. At
present, few studies have examined cultural and language
differences in the context of health literacy and cervical
cancer screening adherence. With this in mind, further
research is needed to effectively target low literacy groups
at higher risk for cervical cancer, including minority
groups.

Immigrants have unique barriers to accessing screen-
ing services, including linguistic, cultural, and socioeco-
nomic obstacles [75, 76]. Cultural differences include lack
of acceptance of receipt of care from male providers, in-
cluding pelvic examination, and seeking healthcare for
symptomatic disease rather than for preventative care. A
lack of culturally sensitive and language-concordant
screening environments may contribute to low rates of
cervical cytology screening in immigrant women [13].

Within racial/ethnic groups, disparities in cervical
cancer persist among foreign-born and native-born
women. In one study of white women from Arab Nations,
compared to women born in the USA, foreign-born
women were less likely to receive preventative care, in-
cluding cancer screenings, suggesting immigration status
functions as a predictor of screening uptake independent
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of ethnicity or race [13]. In a study conducted in Spain,
cervical cancer screening coverage and the prevalence of
abnormal cervical cytology was examined in Catalonia by
immigration status in over 1 million women. The study
showed that immigrants had higher screening rates than
Spanish-born women, but were more likely to have ab-
normal cervical cytology (2.9 vs. 4.5%), highlighting an
increased risk for cervical disease in immigrant popula-
tions [77, 78].

HPV Infection

ICC is caused by infection with a high risk (hr) type of
HPV. Consequently, among women in low-resource ar-
eas, a high prevalence of hrHPV infection has been linked
to a high burden of cervical cancer. One of the largest
studies to highlight this relationship was conducted in
Haiti, a country with one of the highest ICC rates in the
world. Among over 9,000 asymptomatic women screened
for cervical cancer, the prevalence of hrHPV infection
was 19.0%. HPV-infected women were more likely to
have CIN2+ (cervical intraepithelial neoplasia grade 2+)
lesions compared to women without hrHPV. Of note,
Haitian women with CIN2+ were most likely to be in-
fected with hrHPV types 16 or 35. This differed from the
most common types (HPV16 and 18) implicated in ICC
studies that predominantly enrolled women that were not
of African descent [79]. Racial/ethnic differences in HPV
infection among women with CIN have been observed in
other studies as well [80]. A multiethnic cohort study of
women undergoing colposcopy demonstrated that Euro-
pean American women were twice as likely to be infected
with HPV 16 or 18 compared to African American wom-
en. This relationship held true across similar grades of
CIN. Furthermore, African American women were more
likely to be coinfected with multiple types of HPV com-
pared to European American women for unclear reasons
[79, 81-83]. Other studies have also demonstrated that
black, Hispanic and Asian women are less likely to be in-
fected by HPV16 or 18 compared to white women [84],
whereas HPV58 and 45 are more commonly found in
Hispanics than Whites [85]. Poverty has also been associ-
ated with a lower prevalence of HPV16/18 among infect-
ed women, after adjustment for race/ethnicity [43, 86].
Together, these studies suggest that women of African
descent residing in low-resource areas may not be equal-
ly protected by vaccination against HPV types 16 and 18.

Persistent infection with hrHPV is a known risk factor
for CIN and subsequent progression to ICC. Risk factors
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for persistence include younger age of first sexual inter-
course, a higher number of lifetime sexual partners, and
coinfection with other sexually transmitted infections
[87].

A recent study conducted in the southeastern United
States has implicated race as a new risk factor for HPV
persistence. Banister et al. [88] found that, among college-
age women, African Americans compared to European
Americans had a median clearance of carcinogenic HPV
infection of 601 days compared to 316 days, and a higher
prevalence of HPV infection despite a similar incident
infection rate. Together, these results suggest that longer
HPV infection times and harboring multiple high-risk
HPYV infections simultaneously may contribute to the in-
creased risk for abnormal cervical cytology and progres-
sion to ICC in African Americans compared to other ra-
cial/ethnic groups [72].

Conclusion

As access to cervical cancer screening increases, indi-
vidualized, molecular technologies emerge, and preven-
tion strategies including HPV vaccination expand, the
prevention and early diagnosis of cervical cancer will con-

tinue to save the lives of innumerable women worldwide.
Simultaneously, racial/ethnic disparities in cervical can-
cer continue to persist, and are widening in several do-
mains. There is strong evidence that addressing the gaps
in access to care will narrow such disparities, but will like-
ly not resolve them entirely. In this context, further re-
search and policy changes in improving access to health-
care, enhancing awareness and outreach to minorities
within and between geopolitical borders, and further
study on molecular and genetic mechanisms that may
contribute to the differences in HPV pathogenesis and
cervical cancer outcomes between racial groups, may be
critical to eliminating such disparities.
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