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Abstract

Deaths from liver cancer are on the rise and disproportionately affect minority racial/ethnic groups. In this study, we examined
associations between physicians’ recommendations for hepatitis B virus (HBV) and hepatitis C virus (HCV) screening and
sociodemographic and lifestyle factors among minority populations in the areas of Greater Philadelphia and New York City.
Using Poisson regression with robust variance estimation, we evaluated potential associations for 576 Hispanic American
(HA), African American (AA), and Asian Pacific American (APA) adults, using blood tests as an outcome measure, with
adjustment for sociodemographic factors We found that APAs (34.2%) were most likely to have a physician recommend HBV
and HCV screening tests (34.2% and 27.1%, respectively), while HAs were least likely to receive an HBV recommenda-
tion (15.0%) and AAs were least likely to receive an HCV recommendation (15.3%). HAs were significantly likely to have
never received a blood test for either HBV or HCV (RR=1.25,95% CI: 1.05, 1.49). APAs were significantly more likely to
receive a screening recommendation for HBV (RR =1.10, 95%CI: 1.01, 1.20) and to have a blood test (RR=1.57, 95% CI:
1.06, 2.33). Our findings show that, among HAs, AAs, and APAs, physician recommendations are strongly associated with
patients undergoing blood tests for HBV and HCV and that minority populations should increasingly be recommended to
screen for HBV and HCV, especially given their elevated risk.
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Introduction

Deaths from liver cancer have increased in the United States
(U.S)) [1]. The incidence of liver cancer is associated with
several risk factors, including gender, age, diet, and race/
ethnicity, as well as infection with hepatitis B virus (HBV)
or hepatitis C virus (HCV). HBV and HCV together account
for 65% of liver cancer incidence in the U.S. [2-4].

P4 Thoin F. Begum
thoin.begum @temple.edu

Center for Asian Health, Lewis Katz School of Medicine,
Temple University, Philadelphia, PA, USA

Department of Urban Health and Population Science, Lewis

Katz School of Medicine, Temple University, Philadelphia,
PA, USA

Nutrition Program, Hunter College, City University of New
York, New York, NY, USA

Office of Community Outreach, Fox Chase Cancer Center,
Temple University Health System, Philadelphia, PA, USA

Arthur Ashe Institute for Urban Health, New York City, NY,
USA

Pennsylvania United Chinese Coalition, Philadelphia, PA,
USA

Voces Latinas Corp, Jackson Heights, NY, USA

@ Springer

Among primary liver cancers, hepatocellular carcinoma
(HCC) is the most prevalent form. Historically, in the U.S.,
the highest HCC incidence rates were observed in Asian
Pacific Americans (APAs) [5], mainly due to the high prev-
alence of HBV infection among immigrants from HBV-
endemic areas. Although APAs make up 6% of the U.S.
population, they account for more than 50% of Americans
with chronic hepatitis B [6]. As a result, APAs are 8—13
times more likely than non-Hispanic whites (NHWSs) to
develop liver cancer, with a 60% higher death rate.
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Hispanic American (HA) men and women have the fastest-
rising incidence rates of HCC among all racial/ethnic groups
[7-9]. Previous research has shown that mortality from HCC is
lower among immigrant HAs than among HA men born in the
U.S. [8]. While the reasons for this disparity are unclear, native
HAs may be affected by a higher prevalence of HCC risk fac-
tors, including HCV infection and lifestyle factors related to
obesity and diabetes mellitus [8].

Liver cancer incidence rates are also higher among Afri-
can Americans (AAs) (10.2 per 100,000) compared to NHWs
(6.3 per 100,000) [10]. Evidence suggests that among AAs,
HCV is the population-attributable fraction (PAF) most likely
influencing HCC, contributing to more than 36% of cases [4].
Additionally, aging of the baby boomer birth cohort (individu-
als born between 1945 and 1965) contributes to elevated risk
among AA adults [9, 10]. In the U.S., about three-quarters
of chronic HCV infections occur among baby boomers [11].

The Centers for Disease Control and Prevention (CDC)
recommends HCV screening at least once in a lifetime for
all adults aged > 18 years and HBV screening for adults aged
19-59 years and adults > 60 years with risk factors for hepatitis
[12, 13]. Nevertheless, evident disparities exist in HBV and
HCYV screening rates for minority groups [14]. AAs are the
least likely to be screened for HBV, followed by Asian and
Hispanic adults, despite being populations with known cancer
disparities [15]. Analysis of the 2009—2010 Racial and Ethnic
Approaches to Community Health Across the U.S. Risk Factor
Survey, involving 53,896 minority adults, showed that only
19% of participants were ever tested for HCV [16]. Hispanics
and APAs were the least likely to be screened, followed by
AAs and indigenous individuals. Research shows that a strong
provider recommendation is an essential factor in the uptake
of preventive services, including the HBV and HCV screen-
ing [17, 18]. However, In the U.S., physicians do not usually
test for HBV and HCV unless it is requested by the patient or
the patient is a pregnant woman, a high-risk individual with a
current or past history of illicit injection drug use, or is a donor
for blood transfusions [19].

The objective of this paper is to assess minority com-
munity sociodemographic factors that are associated with
physicians’ recommendations for HBV and HCV screening.
Knowledge of such associations can potentially help physi-
cians and public health professionals develop interventions
for increasing HBV and HCV screening among minority
populations.

Methods
Study Design and Participants

This project is part of a 5-Year Temple University/Fox
Chase Cancer Center and Hunter College (TUFCCC/HC),

U54 Regional Cancer Health Disparity Partnership funded
by the National Cancer Institute. This Partnership aims to
reduce cancer health disparities among underserved minor-
ity populations in the Pennsylvania-New Jersey-New York
City (PNN) region through cancer disparities research,
community outreach, and career development for underrep-
resented early-stage investigators and students. A strength
of the Partnership is its Community Outreach Core (COC).
One of the aims of the COC is to engage individuals in the
community in the process of implementing liver, colorectal,
and lung cancer education initiatives in underserved African,
Asian, and Hispanic American disparity populations. In the
first three years of the TUFCCC/HC Partnership program,
we focused on HBV/HCV and liver cancer education preven-
tion; we engaged 50 community-based organizations (CBOs)
serving the AA, APA, and HA communities in the PNN
region. The CBO leaders and staff were actively engaged
in developing participant recruitment strategies, conduct-
ing outreach, co-delivering educational workshops, and col-
lecting survey data at collaborating CBO sites. This study
used baseline data from the initiative of HBV/HCV and liver
cancer education prevention. Eligibility criteria included that
participant be at least 18 years of age; self-identify as AA,
APA, or HA; and reside in New York City and the greater
Philadelphia metropolitan area during the enrollment period.

The baseline surveys were provided in multiple formats
(paper or online via Qualtrics software; copyright © 2020
Qualtrics, Provo, UT) to accommodate the needs of the
participants. In addition, trained multilingual community
educators helped participants who needed assistance for
understanding survey questions. In this analysis, we assessed
the likelihood of a participant’s physician providing a recom-
mendation for HBV or HCV screening and the likelihood
of the individual undergoing a blood test based on demo-
graphic, lifestyle, and behavioral factors. A detailed study
protocol has been published previously [20].

Measurements

Participants self-reported whether they were ever recom-
mended to receive an HBV or HCV screening blood test.
If they reported that they did not receive a recommenda-
tion for either HBV or HCV, we coded the response as not
receiving a recommendation for either. Similarly, we asked
participants to report whether they ever received a screening
blood test for either HBV or HCV or neither.

Lifestyle and behavioral factors were self-reported by
the study participant. To assess alcohol consumption, we
asked participants how many servings of alcohol they usu-
ally have per week by alcohol type: beer, wine, or liquor.
If a male consumed more than two servings of alcohol
per day, we classified the individual as being an excessive
drinker; for females, the cutoff was more than one drink
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per day [21]. To find other risk factors for liver cancer, we
asked participants if a physician had previously diagnosed
them with diabetes, high blood pressure, heart disease, or
liver disease. We also asked participants whether any of
their family members had liver disease. These questions
helped us determine whether participants had any risk fac-
tors for liver cancer or whether their physicians would
be concerned that they may be at high risk of developing
liver cancer.

Statistical Analysis

We characterized the distributions of all covariates and
clinical factors. We used chi-square tests to compare the
categorical demographic characteristics and lifestyle and
behavioral factors across AA, APA, and HAs. We used
ANOVA to assess differences in the likelihood of physi-
cians recommending testing for HBV and HCV and dif-
ferences in patients receiving blood tests for the viruses
across the ethnic and racial groups. We used Poisson
regression with robust variance estimation [22] to evalu-
ate associations between physicians’ recommendations for
testing and patients receiving blood tests. Race and ethnic-
ity were used as predictors adjusted for demographics, and
lifestyle factors were used as covariates selected a prior
based on literature. We adjusted for age [23], sex [24-26],
quality of health [27], smoking status [28], physical activ-
ity [29], excessive drinking [30], number of preexisting
health conditions (0-3) [31], and family history of liver
cancer. Finally, we examined model residuals to assess the
adequacy of models.

We set significance as o =0.05 for a 2-tailed test. We did
not correct for multiple testing to increase sensitivity for
detecting associations to be confirmed by a future investiga-
tion. We used R studio (version 4.0.3; R Development Core
Team) for the statistical analysis.

Results
Demographic Distribution of Participants

Table 1 describes the demographic factors of 181 males and
395 females participating in this study. We had 167 indi-
viduals of Hispanic, Latino, or Spanish origin; 25 individu-
als identifying as white; 137 AA or Black participants; 266
APA; and 15 adults identifying as other. Our HA (73.7%)
and AA (62.0%) participants were primarily born in the
U.S., but most APA (95.1%) participants were foreign-born.
A majority of our participants earned less than $19,999
annually (n=296, 51.4%).

@ Springer

Lifestyle and Behavioral Factors

The lifestyle and behavioral factors of our study participants
are in Table 2. Most study participants said their overall
health quality was good or very good. However, most APA
adults said their health was only fair (38.3%). Most of our
participants did not consume excessive alcohol, with 2
drinks per day for males and one drink per day for females
[21]. Many HA and APA adults had either pre-existing
high blood pressure (27.5% and 27.4%, respectively) or
diabetes (26.3% and 16.2%, respectively). AA (51.1%) and
white HA (35.4%) participants mostly had pre-existing high
blood pressure. While many study participants did not have
a family history of liver disease, 21.1% of APA participants
reported having a family member with liver disease.

Physician-Recommendation for HBV/HCV Screening

Of the 167 HA participants, 35 (15.0%) reported a physi-
cian-recommended HBV screening test and 15.6% (n=26)
received an HCV screening recommendation. Of 137 AA
participants, 31 (22.6%) received screening recommenda-
tions for HBV and 21 (15.3%) for HCV screening tests. We
had 265 APAs participants, 91 of whom (34.2%) reported
physician-recommended HBV screening, with 72 (27.1%)
having received recommendations for HCV testing.

Self-reported Screening for HBV/HCV

Of the 35 HA individuals who received a physician HBV
screening recommendation, 26 (74.3%) followed through
and underwent a blood test for HBV. Of the HA participants
with recommendations for HCV screening, 88.5% (n=23)
received a blood test. Of the AA participants with a phy-
sician screening recommendation, 90.3% received a blood
test for HBV and 123.8% received an HCV screening test.
Five AA participants proactively asked their physicians for
an HCV screening test. Eighty-one (89.0%) of the 91 APAs
with a doctor’s recommendation for an HBV test followed
through and had the test completed. One-third (33.3%,
n=24) of APAs with an HCV recommendation received
the blood test.

The association between race/ethnicity and physicians’
recommendation for testing, along with completion of blood
tests completed, is shown in Supplemental Table 1. Supple-
mental Table 2 shows demographic, lifestyle, and behavioral
factors and their association with physicians’ recommen-
dations for testing for HBV and HCV and the respective
blood tests. Supplemental Table 3 displays associations of
demographic, lifestyle, and behavioral factors with race and
ethnicity.

Table 3 shows the results of the Poisson regression analy-
sis for race/ethnicity, physician’s recommendations for HBV
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Table 1 Distribution of
demographic factors of adults
participating in liver cancer
prevention project (n=576)

Factors

591
Hispanic White Black / Afri-  Asian Other
can American
(n=167) (n=52) (n=137) (n=266) (n=15)

Age (mean + SD)
Sex, n (%)
Male
Female
Hispanic, n (%)
Yes
No
Missing
Born in the US, n (%)
Yes
No
Missing
Years in the US (mean + SD)
Missing
Marital Status, n (%)
Single
Married
Divorced
Separated
Widowed
Missing
Education, n (%)
No education *
Less than High School
High school
College and above
Missing
Income, n (%)
< $19,999
$20,000-$34,999
$35,000-$49,999
$50,000-$64,999
$65,000-$79,999
$80,000-$94,999
$95,000-$109,999
> $124,999
Missing
Health Insurance, n (%)
Yes
No
Missing

519+169 51.2+18.1 58.6+16.38 602+162 39.7+134

59 (35.3) 22 (42.3) 46 (33.6) 73 (27.4) 6 (40.0)
108 (64.7) 30 (57.7) 91 (66.4) 193 (72.6) 9 (60.0)
167 (100) 45 (86.8) 24 (17.5) 0 (0.0) 11 (73.3)
- 4(7.69) 107 (78.1) 253(95.1)  4(26.7)
0 (0.0) 3(5.77) 6 (4.38) 13 (4.89) 0(0.0)
123(73.7) 13 (25.0) 85 (62.0) 13 (4.89) 2(13.3)
41 (24.6) 38 (73.1) 49 (35.8) 253(95.1)  13(86.7)
3 (1.80) 1(1.92) 3(2.19) 0 (0.0) 0 (0.0)
210+17.1 19.6+189 4544229 266+141 163 +133
10 (6.02) 2 (3.85) 13 (9.49) 17 (6.39) 0 (0.0)
59 (35.3) 12 (23.1) 63 (46.0) 33 (12.4) 4(26.7)
45 (26.9) 8 (15.4) 27 (19.7) 185(69.5) 6 (40.0)
18 (10.8) 8 (15.4) 9 (6.57) 11 (4.14) 1 (1.67)
22 (13.2) 9 (17.3) 22 (16.1) 21 (7.89) 4(26.7)
15 (8.98) 10 (19.2) 13 (9.49) 12 (4.51) 0 (0.0)

8 (4.79) 5(9.62) 3(2.19) 4(1.50) 0(0.0)
19 (11.4) 7(13.5) 4(2.92) 60 (22.6) 0 (0.0)
37 (22.2) 12 (23.1) 16 (11.7) 80 (30.1) 11 (73.3)
41 (24.6) 14 (26.9) 51 (37.2) 48 (18.0) 1(1.67)
57 (34.1) 18 (34.6) 58 (42.3) 70 (26.3) 3(20.0)
13 (7.78) 1(1.92) 8 (5.84) 8 (3.01) 0(0.0)
82 (49.1) 29 (55.8) 48 (35.0) 131 (492) 6 (40.0)
25 (15.0) 6 (11.5) 20 (14.6) 30 (11.3) 4(26.7)
8 (4.79) 2 (3.85) 7511 23 (8.65) 2(13.3)
3(1.80) 2 (3.85) 75.11) 8 (3.01) 0 (0.0)
3(1.80) 3(5.77) 4(2.92) 6 (2.26) 1(1.67)
1 (0.60) 0 (0.0) 7(5.11) 6 (2.26) 1(1.67)
1 (0.60) 0 (0.0) 2 (1.46) 6 (2.26) 0 (0.0)

0 (0.0) 0 (0.0) 1(0.73) 5(1.88) 1(1.67)
44 (26.3) 10 (19.2) 41 (29.7) 51(19.2) 0 (0.0)
104 (62.3) 30 (0.0) 112 (81.8) 220(82.7)  7(46.7)
59 (35.3) 20 (0.0) 22 (16.1) 32 (12.0) 8(53.3)
4 (2.40) 2 (3.85) 3(2.19) 14 (5.26) 0 (0.0)

N=103 individuals are missing racial information, 87 of whom are Hispanic; *“No education or completed

grade school

and HCV testing, and actual blood tests for 572 adults,
adjusted for demographic, lifestyle, and behavioral factors.
We found that physicians were less likely to recommend
HA adults for receiving a blood test for HBV (relative risk
(RR)=0.95, 95% confidence interval (CI): 0.87, 1.03)) or

HCV (RR=0.93, 95% CI: 0.85, 1.01), albeit without any
statistical significance. Hence HA adults were less likely
to have received a blood test for HBV (RR=0.75, 95%
CI: 0.53, 1.08) or HCV (RR=0.77, 95% CI: 0.45, 1.32).
As expected, HA individuals were significantly likely to
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Table 2 Description of lifestyle

. Factor, n (%) Hispanic Hispanic white Black / Asian Other
and behavioral factors of study African
participants (n=572) American
(n=167) (n=48) (n=137) (n=266) (n=15)
Perceived quality of health
Excellent 16 (9.58) 5(10.4) 14 (10.2) 10 (3.76)  0(0.0)
Very good 47(28.1) 17(354) 30 (21.9) 38 (14.3) 6 (40.0)
Good 61 (36.5) 15(31.3) 65 (47.4) 97 (26.5) 6 (40.0)
Fair 19 (11.4)  1(2.08) 22 (16.1) 102 (38.3) 2(13.3)
Poor 19 (11.4)  9(18.8) 4(2.92) 12 (4.51) 1(6.67)
Current Smoking Status
Current Smoker 5(2.99) 20 (41.7) 0(0.0) 1(0.38) 2 (13.3)
Past Smoker 32(19.2) 12(25.0) 26 (19.0) 30 (11.3)  3(20.0)
Never Smoked 97 (58.0) 3(6.25) 80 (58.4) 218 (82.0) 10 (66.7)
Days of Physical Activity (per week)

Everyday 13(7.78)  0(0.0) 0(0.0) 1(0.38) 0(0.0)
Six days a week 4 (2.40) 6 (12.5) 28 (20.4) 40 (15.0) 2(13.3)
Five days a week 25(15.0) 1(2.08) 2 (1.46) 19 (7.14)  0(0.0)

Four days a week 12(7.19) 6(12.5) 22 (16.1) 35(13.2)  3(20.0)
Three days a week 26 (15.6) 5(10.4) 12 (8.76) 20(7.52) 2(13.3)
Two days a week 23(13.8) 5(104) 16 (11.7) 41 (154) 4(26.7)
One day a week 10(5.99) 6(12.5) 18 (13.1) 29 (10.9) 1(6.67)
Never 25(15.0) 2(4.17) 6 (4.38) 22 (8.27) 1(6.67)
Excessive Drinking *
Yes 50(29.9) 16(33.3) 33 (24.1) 23 (8.65) 4(26.7)
No 117 (70.1) 32 (66.7) 104 (75.9) 243 (91.4) 11(73.3)
Preexisting conditions °
Diabetes 44 (26.3) 11(22.9) 25 (18.2) 43 (16.2) 2(13.3)
High blood pressure 46 (27.5) 17(35.4) 70 (51.1) 73 (27.4) 2(13.3)
Heart disease 10(5.99) 3(6.25) 10 (7.30) 13(4.89) 0(0.0)
Liver disease 8 (4.79) 3(6.25) 4(2.92) 7 (2.63) 1(6.67)
Family history of liver disease
Yes 14 (8.38) 3 (6.25) 7(5.11) 56 (21.1)  1(6.67)
No 97 (58.1)  30(62.5) 95 (69.3) 171 (64.3) 9 (60.0)
Do not know 52(31.1) 13(27.1) 31 (22.6) 29(10.9) 5(33.3)

n=4 individuals identifying as white, without Hispanic, Latino, or Spanish origin were removed; * exces-
sive drinking is defined as 2 drinks per day for men or more than 1 drink per day for women, according to
the United States Centers for Disease Control and Prevention guidelines; ®individual reported that a physi-

cian diagnosed this

have never undergone a blood test for either HBV or HCV
(RR=1.25,95% CI: 1.05, 1.49). Similar to the larger HA
group, the HA white adults were less likely to have a physi-
cian recommend HBV or HCV (RR=0.90, 95% CI: 0.78,
1.05) testing and were less likely to receive a blood test for
either HBV or HCV (RR=1.18, 95% CI: 0.92, 1.52).
While AA adults were less likely to have a physician
recommend undergoing a blood test for HBV (RR=0.95,
95% CI: 0.87, 1.04) or HCV (RR=0.91, 95% CI: 0.83,
1.00), they were more likely to have a blood test done
for HCV (RR=1.42, 95% CI: 0.83, 2.44), although this
was not a statistically significant finding. Unlike the other

@ Springer

ethnic and racial groups in our study, APA adults were
significantly more likely to have a physician recommend
both HBV (RR=1.10, 95% CI: 1.01, 1.20) and HCV
(RR=1.10, 95% CI: 1.00, 1.20) testing and had higher
likelihoods of following through and receiving a blood
test for HBV (RR=1.57, 95% CI: 1.06, 2.33). Supple-
mental Table 4 shows the unadjusted association between
race/ethnicity, physician’s recommendations for HBV and
HCYV testing, and blood tests conducted. The findings of
both the unadjusted and the adjusted results were similar,
though the relative risks were closer to the null finding in
the covariate-adjusted models.
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Table 3 Association between race/ethnicity; physician recommendations for testing for Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV);

and actual blood tests conducted, adjusted for demographic, lifestyle, and behavioral factors (n=572)

Ethnicity/Race Relative Risk (95% Confidence Interval)
Physician Recommended Testing Blood Test Completed
HBV HCV HBV HCV Neither
Hispanic 0.95(0.87, 1.03) 0.93 (0.85, 1.01) 0.75 (0.53, 1.08) 0.77 (0.45, 1.32) 1.25 (1.05,1.49) *

Hispanic white

African American/ black

Asian

0.90 (0.78, 1.05)
0.95 (0.87, 1.04)
1.10 (1.01, 1.20) *

0.90 (0.78, 1.05)
0.91 (0.83, 1.00)
1.10 (1.00, 1.20) *

0.91 (0.46, 1.81)
0.86 (0.54, 1.36)
1.57 (1.06,2.33) "

0.45 (0.15, 1.37)
1.42 (0.83, 2.44)
0.87 (0.46, 1.64)

1.18 (0.92, 1.52)
1.11 (0.90, 1.38)
0.73 (0.61, 0.88) *

NOTE: Poisson regression with robust variance estimation models adjusted for age, sex, quality of health, smoking status, physical activ-
ity, excessive drinking, number of preexisting health conditions (0-3), and family history of liver disease were used to assess the association
between race/ethnicity and physician’s recommendations for testing and blood tests completed for HBV and HCV; “p-value < 0.05

Discussion

Despite medical advancements, liver cancer-related deaths
have increased in the U.S., with primary liver cancer being
the 7th most significant contributor to cancer mortality [1].
In this study, we aimed to examine differences in sociode-
mographic factors and lifestyle behaviors among minority
populations in the U.S. in the context of physician recom-
mendations for HBV and HCV screening. We found that HA
and AA adults were less likely to have a physician recom-
mend HBV or HCV screening, despite having the highest
prevalence of HCC. Conversely, APAs were most likely to
have a physician recommend screening tests for both HBV
and HCV. Given the endemic nature of chronic hepatitis B
in Asian countries, a baseline HBV recommendation rate of
approximately 34 out of every 100 individuals is relatively
low. Specifically for HCV, APAs had the lowest baseline rate
of receiving a blood test for HCV and the lowest uptake of
physician screening recommendations for HCV tests. For the
HBYV screening tests, APAs had the highest follow-through
on physician’s recommendations, followed by AAs and HAs.
We found that follow-through on physician screening recom-
mendations ranged from 33.3 to 123.8% across all our com-
munities. Uptake of HCV screening was the highest among
AAs, followed by HAs and APAs.

HBV and HCV Infection among APAs

APAs were most likely to have a physician recommend HBV
screening, and a majority of participants followed through
(89.0%). Analysis of NHANES 1999-2016 data found no
statistically significant differences in the liver disease aware-
ness rate between U.S.-born and foreign-born persons with
HBYV infection [32]. However, evidence shows that HBV
infection is more prevalent among foreign-born individuals.
Chinese Americans have a three-fold higher risk of dying
from liver cancer compared to NHWs, Koreans have an
eight-fold higher risk, and Vietnamese Americans have a

13-fold higher risk [33, 34]. The prevalence of HBV screen-
ing and vaccination among APAs and ethnic differences for
factors associated with screening and vaccination behaviors
have been investigated previously [35]. One study found that
47% percent of participants reported having received HBV
screening [36]-a higher rate of screening recommendations
by physicians than our study (34.2%).

We also found that fewer than 30% of APA participants
received a physician recommendation for HCV screening,
and only one-third of those with a screening recommenda-
tion followed through on the recommendation. Screening
for HCV was poorer than HBV in our study population, sug-
gesting that intervention/prevention needs to be stronger for
HCV.

HBV and HCV Infection among AAs/ Blacks

In this study, we found that fewer than one out of every
four AA participants received a recommendation for HBV
screening; fewer than one out of every five AAs received an
HCV screening recommendation. About 13% of the U.S.
population is represented by AAs; of the estimated 3.2 mil-
lion persons with chronic HCV infection, however, AAs
make up roughly 23% [37-39]. HCV infection rates are high
particularly among Black men, with the highest prevalence
rate, 9.8%, occurring among Black men ages 40 to 49 years
[38]. Moreover, among AAs ages 45—64, chronic liver dis-
ease, often chronic hepatitis C-related, is a major cause of
death [38, 39].

An analysis calculating PAFs for each HCC risk factor
found that for AAs, HCV had the greatest PAF (36.1%,
95%CI=31.8-40.4) [4]. Metabolic disorders had a PAF of
14.4% (95%CI=6.4-22.3), and the PAF of smoking was
10.6% (95%CI1=2.8-18.5). Among AAs, the high burden
of HCV-related HCC is consistent with race-specific HCV
prevalence estimates from U.S. surveys [40]. However, data
on the natural history and treatment of hepatitis C in the
AA population is relatively scarce. Compared with NHWs,
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AAs have lower viral clearance rates, resulting in higher
incidence of chronic hepatitis C [41]. AAs, however, may
also have a lower rate of fibrosis progression than NHWs.
In the case of hepatitis C-related cirrhosis, HCC- and liver
cancer-related mortality among AAs is higher than NHWs .

Most AAs in the U.S. are native-born. However, the pop-
ulation of Black immigrants is increasing; in 2019, 4.6 mil-
lion Blacks living in the U.S. had been born outside of the
country [42]. Among foreign-born AAs, sexual and vertical
transmission of hepatitis are the most common sources of
infection. The adult cohort study of the Hepatitis B Research
Network found that in AAs, transmission, clinical presenta-
tion, and viral characteristics of HBV vary extensively [43].
This suggests that while efforts are underway to improve
awareness of HBV and the need for screening, more research
is needed to determine why foreign-born AAs are at higher
risk of contracting HBV to identify impactful intervention
points. Sociodemographic variables, such as those identified
in this study, are useful for targeted intervention.

HBV and HCV Infection among HAs

We found that HAs were the least likely group to receive a
physician recommendation for HBV, and fewer than one-in-
five were likely to receive an HCV screening recommenda-
tion. This is alarming, since Hispanic individuals have the
highest age-adjusted incidence rates of HCC, surpassing that
of Asians, the previously most-affected ethnic group [8]. The
yearly age-adjusted incidence rates of HCC for HA indi-
viduals are at least 2.5 times higher than their NHW coun-
terparts. The HA population is currently the second largest
ethnic population in the U.S.; rising HCC mortality among
HAs may be driven by increasing growth in the population
of this group [44].

Hispanic individuals tend to be diagnosed with HCC
at later stages than other racial/ethnic groups. HAs who
are diagnosed with early-stage HCC have significantly
decreased rates of receiving curative therapy [44, 45]. The
reasons behind these disparities were investigated in a large,
multicenter, cohort study in the U.S., [44] the findings of
which suggest that social determinants and access to health
care play a vital role. In particular, reduced rates of screen-
ing among HAs potentially contributes to delays in diagno-
sis, resulting in more advanced disease. While the Advisory
Committee on Immunization Practices (ACIP) recommenda-
tion for universal infant hepatitis B vaccination has success-
fully reduced HCV prevalence in the U.S., current practices
should be updated to include regular screening of all Ameri-
cans for HBV and HCV as part of their primary care.

Other factors that potentially contribute to differences in
HCC between HA and NHW patients are variations in rates
of metabolic syndrome and nonalcoholic fatty liver disease,
both of which are independently associated with increased
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risk of HCC. A study from 2013 found that, among indi-
viduals aged 68 or older, metabolic disorders were the
most significant PAF contributing to HCC among whites
and Hispanics, with approximately a 39% contribution to
HCC cases diagnosed between 1994 and 2007 [4]. Given
the prevalence of metabolic syndrome and its components
in HA patients, and the increased risk that these risk factors
pose for the development of HCC, both general practitioners
and researchers should work collectively to advise patients
to prevent the development of metabolic syndrome [44].

Physician’s Recommendation for HBV and HCV
Screening Tests

Minority populations in the U.S. have low HBV and HCV
screening rates. A national survey of 53,896 minority indi-
viduals found that overall, 39.2% of respondents reported
having undergone testing for hepatitis B, with percentages
varying from 42.5% (95% CI: 41.4-43.6) among APAs to
35.6% (95% CI: 34.7-36.5) among HAs [46]. The same sur-
vey found that overall, 19.5% of individuals had received
testing for hepatitis C; testing rate varied between groups
(AAs, 20.7%; APAs, 17.7%; HAs, 17.3%) [16]. Although
access to health insurance, along with factors such as age
and education status, influence hepatitis B testing, whether
an individual is currently seeing a physician and having reg-
ular primary care has greater influence over testing [16, 36,
46]. Our study found that, in most cases, participants who
received a physician recommendation followed through with
screening blood tests. Compliance with HBV screening tests
ranged from 74.3 to 89.0% [47].

Despite the high prevalence of hepatitis B among racial/
ethnic minorities, a lack of awareness about HBV risk fac-
tors among some providers potentially hinders testing. A
survey showed that fewer than 70% of family physicians
would recommend screening for immigrants from HBV-
endemic regions; less than half would recommend testing for
household contacts of HBV-infected persons [48]. Overall,
providers were found to be only slightly more knowledge-
able about HBV than HCV screening. For patients who test
positive for HBV, 21% of physicians were uncertain of next
steps and would refer patients to a specialist for follow-up.
In the case of HCV, 31% of physicians were unaware of
additional steps. Screening rates were highest for physicians
who had been in practice for 10-20 years (p-value=0.04),
and screening for HCV was more likely to be recommended
or carried out by physicians in academic settings.

Research suggests that medical school and resi-
dency training do not adequately prepare physicians for
screening and management of chronic hepatitis [48—53].
Whether patients undergo testing is associated with phy-
sician recommendation and patient request. If a physi-
cian recommends screening, most patients are likely to
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follow though [36, 46, 54]. However, most of the time
physicians are unable to identify the appropriate serologic
test to screen for chronic hepatitis. Lack of understanding
about HBV and HCV prevents physicians from adequately
advising patients on next steps.

Awareness of HBV and HCV tends to be especially
low among younger providers [51, 52]. Thus, efforts to
improve patient adherence to testing should target not only
patients but also medical trainees, with emphasis on the
importance of obtaining relevant patient histories and with
instruction on identifying HBV and HCV risk factors in
patients, including sociodemographic factors. Providers
should be encouraged to periodically review peer-reviewed
investigations on the etiology and risk factors of liver dis-
eases to better understand and provide optimal preventa-
tive care.

Strengths and Limitations

This study has several strengths and limitations. This study
overlapped with the onset of the coronavirus disease 2019
(COVID-19) pandemic. We were able to continue with
our research through the use of digital platforms, such
as Zoom and teleservices. However, we cannot disentan-
gle our analysis from the impact of the COVID-19 pan-
demic. Strict stay-at-home orders resulted in significant
decreasing trends in the total number of liver clinic visits
overall (p-trend =0.038) [55]. Hepatoma surveillance and
diagnostic abdominal imaging fell dramatically. These
decreases could have impacted our data. The impacts
likely would have been small, however, given that our
outcomes are consistent with similar studies conducted
before COVID-19. Our study may suffer from sampling/
response bias, as we do not have a random sample and our
participants are slightly biased by gender, as is frequent
in other studies [56]. Additionally, our participants were
concentrated in the greater Philadelphia metropolitan area
and the New York City area, limiting our ability to gener-
alize and extrapolate our findings to racial/ethnic groups
across the U.S. Nonetheless, the findings of similar studies
support our results [15, 16, 41, 46, 54]. We cannot make
causal interpretations and only report associations, as we
used a baseline survey.

Although some findings in our study may have been
due to chance, we have a moderate sample size, giving
us power to find statistically significant results. Addition-
ally, we recruited more than 550 participants, despite the
COVID-19 pandemic, due to our strong COC and historic
partnership with local CBOs. Nevertheless, our study
population is unlikely to represent all HAs, HA whites,
AAs, and APAs and their probability of HBV and HCV
screening.

Conclusion

The burden of liver cancer in the U.S. is unevenly distributed
by gender, age, and race/ethnicity. We found that HA and AA
adults were less likely to have a physician recommend HBV or
HCYV screening tests and were less likely to undergo testing for
HBYV and HCV, despite having the highest prevalence of HCC
and HCV, respectively. APAs were most likely to have a physi-
cian recommend screening tests for HBV and had the highest
follow-through. This shows that APAs have some awareness
of the severity of HBV and the associated risk of liver cancer.
However, there remains a significant need for targeted, cultur-
ally sensitive education on liver cancer risks and preventative
measures, including screening blood tests and antiviral treat-
ment for chronic HBV infection.
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