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Abstract 

Background:  Racial/ethnic minorities bear a disproportionate burden of hepatitis B virus (HBV) infection and dis-
ease. Disparities in HBV screening contribute to worse outcomes for communities of color. We examined the impact 
of race/ethnicity, language preference, and having a usual place of care on HBV screening in a multilingual, urban 
cohort.

Methods:  We used questions from the Health Information National Trends Survey and added validated questions 
about healthcare access and health literacy. We administered this survey in English, Spanish, and Chinese to a selected 
convenience sample of San Francisco city/county residents in 2017, with pre-specified targets for populations with 
known cancer disparities: 25% Spanish-speaking, 25% Chinese-speaking, and 25% Black Americans. Using weighted 
multivariable logistic regression analyses, we assessed how race/ethnicity, language preference, and having a usual 
place of care impacts self-report of HBV screening.

Results:  Overall, 1027 participants completed the survey (50% of surveys administered in English, 25% in Spanish, 
and 25% in Chinese). Only 50% of participants reported HBV screening. In multivariable analysis, Black (OR = 0.20, 
95% CI 0.08–0.49), Latinx (OR = 0.33, 95% CI 0.13–0.85), Asian (OR = 0.31, 95% CI 0.10, 0.94), and ‘Other’ race/ethnic-
ity (OR = 0.17, 95% CI 0.05–0.53) respondents had lower odds of HBV screening compared to non-Hispanic White 
respondents. Participants who had insurance had increased odds of HBV screening (OR = 2.70, 95% CI 1.48–4.93).

Conclusions:  HBV screening disparities persist for Black Americans, Asian Americans, Latinx, and the uninsured. 
Future studies should explore reasons why current strategies have not been implemented or are not successful, par-
ticularly in addressing racial/ethnic and insurance disparities.
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Background
Prior studies have shown disparities in chronic hepatitis 
B (HBV) infection and related complications, with higher 
prevalence among African American, Asian Ameri-
can, and Native Hawaiian Pacific Islander communities 

compared to White populations [1], and foreign-born 
individuals compared to those born in the United States 
(U.S.) [2]. To address disparities in HBV care, individu-
als infected with HBV need to be accurately identified 
and appropriately linked to care. HBV screening can pre-
vent morbidity and mortality related to chronic liver dis-
ease and liver cancer. HBV screening leads to individual 
awareness about hepatitis status, prevents transmission 
of HBV by those unaware of their infectivity, promotes 
vaccination for the uninfected to prevent HBV infection, 
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and enables those infected to seek timely care, includ-
ing treatment, if appropriate [3]. However, in a national 
survey, 66% of people with HBV were unaware of being 
infected [4]. Documented barriers to screening include 
low rates of public awareness, individuals not perceiving 
themselves to be at high risk, linguistic and cultural bar-
riers, low socioeconomic status, and lack of health insur-
ance [5–7]. Gaps in physician knowledge regarding HBV 
screening and management recommendations as well 
as limited health insurance coverage for HBV screening 
tests also contribute to low screening rates in the U.S. [8]

We aim to explore the association of race/ethnicity, 
language preference, and access to care on HBV screen-
ing in a sample of multilingual, diverse, low-income par-
ticipants. Understanding factors associated with HBV 
screening can lead to targeted interventions to reduce 
disparities in HBV-related outcomes (e.g., cirrhosis, 
hepatocellular cancer) in these vulnerable populations.

Methods
Survey development and administration
Drawing from questions from the Health Information 
National Trends Survey (HINTS) [9], a national popu-
lation-based survey administered by the National Can-
cer Institute (NCI), we added validated questions about 
health care access [10] and health literacy [11, 12] to cre-
ate a local survey (see Additional  file  1). We described 
the development and translation of the full survey and 
its administration in greater detail elsewhere [13]. Briefly, 
we administered the survey in the City and County of San 
Francisco in 2017. We used a community-based sampling 
approach to optimize survey recruitment from popula-
tions likely to have liver disease and who bear the bur-
den of cancer disparities; specifically, we had prespecified 
targets for race/ethnicity (25% Black American) and lan-
guage (50% English, 25% Spanish, 25% Chinese) [13]. We 
worked with San Francisco Cancer Initiative (SF CAN), 
a local collaborative ‘collective impact’ effort to reduce 
cancer burden in San Francisco [14], as well as several 
local community-based organizations to identify com-
munity events and popular community establishments 
at which to recruit participants. Participants included 
adults who were 18 to 75 years old, lived in San Francisco, 
and able to complete the survey in English, Spanish, or 
Chinese. Trained bilingual staff administered the survey 
in person in the participants’ preferred language (English, 
Spanish, or Chinese). Participants provided informed 
written consent. Consent was reviewed at the start of 
each participant survey. The University of California San 
Francisco Institutional Review Board approved this study 
(16–20,707). All methods were performed in accordance 
with relevant ethical guidelines and regulations of the 
Declaration of Helsinki.

Variables
The outcome of interest was self-reported prior HBV 
screening, defined as participants answering ‘Yes’ to 
the validated question: ‘Have you ever had a blood test 
to check for hepatitis B?’ We used the Health Behav-
ior Framework (see Additional file 2) to identify a list of 
potential factors that could explain variations in HBV 
screening rates. The predictors of interest were race/
ethnicity, language preference, and a usual place of care. 
Other variables included age, gender, education, English 
proficiency, health literacy, and insurance status.

Age (i.e. 18–34 as the reference category, 35–49, 50–64, 
and ≥ 65 years) and educational attainment (less than 
high school, high school or equivalent, some college/
vocational training, and college graduate or higher as the 
reference category) were categorical variables. We col-
lected disaggregated data on gender identity and race/
ethnicity. For analysis purposes, we dichotomized gender 
(i.e. women as the reference category, and men) and cat-
egorized race/ethnicity (i.e. White as the reference cat-
egory, Black, Asian, Latinx, and Other) rather than using 
disaggregated data because of small numbers in some 
groups.

Language preference was reported by the participant 
and was the language in which the participant completed 
the survey. If participants reported that they spoke Eng-
lish “not at all”, “poor”, or “not well” [15], English profi-
ciency was defined as limited. Health literacy was asked 
in reference to materials in participants’ preferred lan-
guage. Health literacy was reported as limited if partici-
pants answered “sometimes”, “often”, or “always” to the 
question: “How often do you need to have someone help 
you when you read instructions, pamphlets, or other 
written material from your doctor or pharmacy?” [11] 
We decided to use this single-question self-report health 
literacy item as it has been validated against sentence-
completion and vocabulary-based direct health literacy 
measures in English and Spanish [11, 12]. In addition, it 
has been used in multiple studies [16–18] instead of bur-
densome healthy literacy testing.

Statistical analyses
We calculated descriptive statistics for participants, 
including means and standard deviations for numeric 
variables and frequencies and percentages for categori-
cal variables. We assessed differences between language 
groups using chi-squared tests for categorical variables. 
We computed weights using iterative proportional fitting 
(raking), a technique used for nonprobability samples 
that involves raking over a set of variables (age, gender, 
and race/ethnicity) iteratively, to reweight the cohort 
population to match the distribution of the reference 
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population (San Francisco). Among respondents without 
missing data, we assessed the association between predic-
tor variables and HBV screening using univariable logis-
tic regressions. In addition, we analyzed the association 
between primary predictor variables (e.g., race/ethnicity, 
language preference, and a usual place of care) with HBV 
screening using multivariable logistic regression, adjust-
ing for age, gender, education, English proficiency, health 
literacy, and insurance status. We determined no statisti-
cally significant collinearity or interaction between vari-
ables. Given the potential interaction between language 
preference and nativity, we conducted sensitivity analyses 
that evaluated models with both language preference and 
nativity, with each variable alone, and with both variables 
and their interaction. In these analyses, only language 
preference was significant, and therefore, our final model 
only included language preference. We assessed statisti-
cal significance at the p < 0.05 level for all tests. Stata 16 
(College Station, TX) was used for data analysis [19].

Results
There were 1027 participants who completed the sur-
vey, with 50% of surveys administered in English, 25% in 
Spanish, and 25% in Chinese (Table 1).

The mean age was 47.4 years (SD 16.7) overall, with 
Chinese-language respondents being older. Fifty-two 
percent of all participants were women; 24% identified 
as Black American, 36% as Latinx, 31% as Asian Ameri-
can, and 4% as non-Hispanic White. Half of participants 
reported a high school education or lower; English-lan-
guage respondents were more educated (23% had col-
lege graduate degree or higher). Most English-language 
respondents (84%) were born in the U.S., while a minor-
ity of Spanish-language respondents (13%) and Chinese-
language respondents (10%) were born in the U.S. A 
majority of Chinese-language respondents (66%) and 
Spanish-language respondents (57%) reported limited 
English proficiency. Most participants had health insur-
ance (86%) and at least one usual place of care (88%). The 
differences between language groups in terms of age, 
race/ethnicity, education, nativity, English proficiency, 
health literacy level, and insurance status were statisti-
cally significant.

Only 50% of participants reported HBV screening. 
HBV screening rates varied by race/ethnicity and lan-
guage, with 72% for non-Hispanic White respondents, 
61% for Latinx respondents, 45% for Black American 
respondents, 42% for Asian American respondents, and 
41% for ‘Other’ race/ethnicity respondents (p < .0001). 
HBV screening rates were highest among Spanish-lan-
guage respondents (64%) and lowest among Chinese-lan-
guage respondents (41%) (p < .0001).

In multivariable analysis, race/ethnicity and insur-
ance status were associated with HBV screening (Fig. 1). 
Black [Odds ratio (OR) = 0.20, 95% confidence interval 
(CI) 0.08–0.49], Latinx (OR = 0.33, 95% CI 0.13–0.85), 
Asian (OR = 0.31, 95% CI 0.10–0.94), and ‘Other’ race/
ethnicity (OR = 0.17, 95% CI 0.05–0.53) respondents had 
lower odds of HBV screening compared to non-Hispanic 
White respondents. Participants who had insurance had 
increased odds of HBV screening (OR = 2.70, 95% CI 
1.48–4.93). Education and Chinese language preference 
were associated with HBV screening in unadjusted but 
not in multivariable analysis. Having a usual place of care 
was not associated with HBV screening.

Discussion
In a diverse, multilingual sample, HBV screening rates 
were sub-optimal but comparable to prior studies [5]. 
Despite efforts over the past few decades to increase 
screening, including guidelines for high-risk groups [20], 
HBV continues to be under-recognized by those infected 
and under-diagnosed by their health care professionals. 
Importantly, even after adjusting for language preference, 
health literacy level, and having a usual place of care, 
HBV screening disparities persist for Black Americans, 
Asian Americans, Latinx, ‘Other’ race/ethnic groups, and 
the uninsured. The suboptimal rates of HBV screening 
in our study suggest that current strategies to increase 
screening have not been implemented or have not been 
successful, particularly in terms of health equity. Inter-
ventions engaging lay healthcare workers in community-
based HBV screening [21–23] and leveraging information 
technology to enhance clinical decision-making tools for 
providers [24] have been effective in increasing rates of 
HBV screening. Expanding insurance coverage and con-
sidering a one-time universal screening for chronic HBV 
[25] may improve rates of HBV screening, particularly in 
high-risk communities.

Even though an effective vaccination and treatment 
exists for HBV [20], these interventions are only success-
ful if individuals with HBV are accurately identified and 
linked to appropriate care and treatment. Understanding 
and intervening upon barriers to HBV screening, particu-
larly for vulnerable populations who are at higher-risk of 
chronic HBV infections, can also help reduce disparities 
in HBV-related complications, including cirrhosis and 
liver cancer [5]. Improving HBV screening rates, reduc-
ing the number of new HBV infections, and ensuring 
appropriate monitoring and care for patients with HBV 
may reduce the morbidity and mortality related to HBV, 
which remains a significant public health problem [8, 26].

Our study has several limitations. First, the survey was 
administered in one geographic location and may not be 
generalizable to other areas. However, in order to inform 



Page 4 of 7Chu et al. BMC Health Services Research          (2022) 22:479 

local efforts to address cancer disparities, we prioritized 
this diverse, urban, low-income population. In addition, 
as a cross-sectional study, we were limited in our ability to 

assess trends in HBV screening over time. Furthermore, 
HBV screening was based on self-report. HBV screen-
ing rates could have been overestimated if participants 

Table 1  Sociodemographic characteristics of SFHINTS participants by survey languagea

a Data were missing for < 10 participants for gender, 13 participants for health literacy; 16 participants for education; 17 participants for their country of birth; 48 
participants for presence of insurance; and 66 participants for presence of usual source of care
* Significant differences between language groups (p < 0.05)

Total N = 1027 English N = 514 Spanish N = 256 Chinese N = 257

Age [mean (SD)]* 47.4 (16.7) 44.8 (15.6) 47.0 (15.3) 52.8 (18.9)

Men 536 (48%) 286 (44%) 122 (52%) 128 (50%)

Gender Identity*

  Female 537 (52%) 284 (56%) 121 (47%) 132 (52%)

  Male 463 (45%) 221 (43%) 118 (46%) 124 (48%)

  Female-to-Male (FTM)/Transgender Male/Trans Man 1 (0.1%) 0 (0%) 1 (0.4%) 0 (0%)

  Male-to-Female (MTF)/Transgender Female/Trans Woman 13 (1%) 2 (0.4%) 11 (4%) 0 (0%)

  Genderqueer, neither exclusively male nor female 8 (0.8%) 3 (0.6%) 5 (2%) 0 (0%)

  Additional Gender Category/Other 2 (0.2%) 2 (0.4%) 0 (0%) 0 (0%)

Race/Ethnicity*

  White 44 (4%) 43 (8%) 1 (0.4%) 0 (0%)

  Black/African American 243 (24%) 242 (47%) 1 (0.4%) 0 (0%)

  Latinx 365 (36%) 115 (22%) 250 (98%) 0 (0%)

  Asian 317 (31%) 58 (11%) 2 (0.8%) 257 (100%)

  Other 58 (6%) 56 (12%) 2 (0.8%) 0 (0%)

Disaggregated Race/Ethnicity*

  White 44 (4%) 43 (8%) 1 (2%) 0 (0%)

  Black/African American 243 (24%) 242 (47%) 1 (0.4%) 0 (0%)

  Latinx 340 (33%) 95 (18%) 245 (96%) 0 (0%)

  Asian Indian 3 (0.3%) 2 (0.4%) 1 (0.4%) 0 (0%)

  Chinese 295 (29%) 40 (8%) 0 (0%) 255 (99%)

  Filipino 7 (0.7%) 7 (1%) 0 (0%) 0 (0%)

  Japanese 1 (0.1%) 1 (0.2%) 0 (0%) 0 (0%)

  Korean 1 (0.1%) 1 (0.2%) 0 (0%) 0 (0%)

  Vietnamese 4 (0.4%) 2 (0.4%) 0 (0%) 2 (1%)

  Other Asian 3 (0.3%) 3 (0.6%) 0 (0%) 0 (0%)

  Native Hawaiian 0 (0%) 0 (0%) 0 (0%) 0 (0%)

  Samoan 15 (1%) 15 (3%) 0 (0%) 0 (0%)

  Other Pacific Islander 1 (0.1%) 1 (0.2%) 0 (0%) 0 (0%)

  Multi-Race 53 (5% 48 (9%) 5 (2%) 0 (0%)

  Other Race 13 (1%) 11 (2%) 2 (1%) 0 (0%)

Highest grade or level of schooling completed*

  Less than high school education 236 (23%) 61 (12%) 88 (35%) 87 (34%)

  High school graduate or equivalent 305 (30%) 160 (32%) 75 (30%) 70 (28%)

  Some college or vocational training 284 (28%) 167 (33%) 59 (23%) 58 (23%)

  College graduate or higher 186 (18%) 115 (23%) 31 (12%) 40 (16%)

US born* 482 (48%) 424 (84%) 33 (13%) 25 (10%)

Limited English proficiency* 344 (34%) 27 (5%) 147 (57%) 170 (66%)

Limited health literacy* 426 (42%) 168 (33%) 114 (48%) 144 (57%)

Has health insurance* 838 (86%) 404 (83%) 210 (85%) 224 (91%)

At least one usual place of care 849 (88%) 432 (89%) 222 (88%) 195 (87%)

Screened for hepatitis B* 521 (51%) 253 (49%) 164 (64%) 104 (41%)
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conflated HBV screening with HBV vaccination or gen-
eral health screening. Participants may also have under-
reported HBV screening, given potential stigma related 
to having HBV, as highlighted by about 20% of patients 
not knowing or refusing to answer whether or not they 
have had HBV. However, the overall screening rates 
reported herein, and our finding of lower screening rates 
among racial/ethnic minorities, are consistent with prior 

literature [1, 3]. Finally, we did not have access to behav-
ioral variables such as injection drug use, high-risk sexual 
behavior, immunosuppressive therapy use, or HIV status, 
which may have impacted why patients were screened for 
HBV. Future studies should explore the impact of these 
key variables in underserved, high-risk populations.

Future studies should explore reasons why cur-
rent strategies have not been implemented or are not 

A

B

Fig. 1  Predictors associated with hepatitis B screening among multilingual, diverse SFHINTS participants. A. Unadjusted analysis of predictor of HBV 
screening. B. Multivariable analysis of predictors of HBV screening*
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successful, particularly in addressing racial/ethnic and 
insurance disparities. Potential strategies to address 
disparities in HBV screening for diverse communities 
include addressing stigma, implementing automated 
tools within the electronic medical record to reduce 
healthcare provider burden, re-envisioning patient and 
community education and engagement, and expanding 
insurance coverage.

Conclusion
Prior studies have shown disparities in chronic HBV 
infection and associated complications. While HBV 
screening can prevent morbidity and mortality related 
to chronic liver disease, many people are still unaware of 
being infected. This study’s focus on low-income, com-
munities of color in San Francisco, who are dispropor-
tionately burdened by chronic HBV infection, allowed 
us to explore factors associated with HBV screening that 
may lead to targeted interventions to reduce disparities 
in HBV-related outcomes in these vulnerable popula-
tions. We found that while HBV screening rates are sub-
optimal for all populations, HBV screening disparities 
persist for Black Americans, Asian Americans, Latinx, 
‘other’ race/ethnic groups, and the uninsured. Future 
studies need to explore the potential individual, health 
system, and structural level factors that serve as barriers 
to HBV screening, particularly in high-risk communities.

Abbreviation
HBV: Hepatitis B Virus.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​022-​07813-w.

Additional file 1. 

Additional file 2. 

Acknowledgements
The authors would like to acknowledge Cynthia Cheung, Corina Liew, Alejo 
Perez-Stable, Francisco Quintanilla, Pamela Williams, Ching Wong, as well as 
the San Francisco Cancer Initiative Steering Committee and the SFHINTS steer-
ing committee (Anna Napoles, Tung Nguyen, and Rena Pasick). They also want 
to acknowledge the support of the San Francisco Cancer Initiative (SF CAN) 
and community partners including Angela Sun at the Chinese Community 
Health Resource Center, Monique LaSarre at the Rafiki Health Center, and 
Brenda Storey at Mission Neighborhood Health Center.

Authors’ contributions
TN, NR, RH, and US were involved in the concept and design of the study. JC 
and NR conducted data analysis. All authors made substantial contributions 
to data interpretation. JC led the writing; TN, NR, RH, and US revised it critically. 
All authors had access to and provided final approval of the version to be 
published.

Funding
Ms. Rivadeneira, Dr. Hiatt, and Dr. Sarkar were supported by the NCI through 
an Administrative Supplement to the University of California, San Francisco 
Helen Diller Family Comprehensive Cancer Center Support Grant (grant num-
ber P30CA082103-18S7). Dr. Chu was supported by the National Institutes of 
Health’s (NIH’s) National Research Service Award (grant number T32HP19025). 
Dr. Sarkar was supported by NIH’s National Cancer Institute Mid-career men-
toring grant (K24-24CA212294). The study sponsor did not have any role in the 
study design; collection, analysis, and interpretation of data; writing the report; 
or the decision to submit the report for publication.

Availability of data and materials
The datasets used for the study are available from the corresponding author 
upon reasonable request.

Declarations

Ethics approval and consent to participate
Participants provided informed written consent. Consent was reviewed at 
the start of each participant survey. The University of California San Francisco 
Institutional Review Board approved this study (16–20707). All methods were 
performed in accordance with relevant ethical guidelines and regulations of 
the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors do not have any conflicts of interest to disclose.

Author details
1 Division of General Internal Medicine, Department of Medicine, University 
of California San Francisco, 1545 Divisadero Street, Suite 322, San Francisco, 
CA 94115, USA. 2 Center for Vulnerable Populations, Zuckerberg San Francisco 
General Hospital, University of California San Francisco, San Francisco, 
California, USA. 3 Department of Epidemiology and Biostatistics, University 
of California San Francisco, San Francisco, California, USA. 4 Helen Diller Family 
Comprehensive Cancer Center, University of California San Francisco, San 
Francisco, California, USA. 

Received: 14 July 2021   Accepted: 21 March 2022

References
	1.	 People Born Outside of the United States and Viral Hepatitis. Centers for 

Disease Control and Prevention. 2020. Available from: https://​www.​cdc.​
gov/​hepat​itis/​popul​ations/​Born-​Outsi​de-​United-​States.​htm?​CDC_​AA_​
refVal=​https%​3A%​2F%​2Fwww.​cdc.​gov%​2Fhep​atitis%​2Fpop​ulati​ons%​
2Fapi.​htm [cited 2021 June 22]

	2.	 Roberts H, Kruszon-Moran D, Ly KN, Hughes E, Iqbal K, Jiles RB, et al. 
Prevalence of chronic hepatitis B virus (HBV) infection in U.S. households: 
National Health and nutrition examination survey (NHANES), 1988-2012: 
HEPATOLOGY, Vol. XX, no. X, 2015. Hepatology. 2016;63(2):388–97.

	3.	 Lingala S, Ghany MG. Hepatitis B: screening, awareness, and the need to 
treat. Fed Pract. 2016;33(Suppl 3):19S–23S.

	4.	 Kim H-S, Yang JD, El-Serag HB, Kanwal F. Awareness of chronic viral 
hepatitis in the United States: an update from the National Health and 
nutrition examination survey. J Viral Hepat. 2019;26(5):596–602.

	5.	 Lin C, Clark R, Tu P, Tu R, Hsu Y-J, Nien H-C. The disconnect in hepati-
tis screening: participation rates, awareness of infection status, and 
treatment-seeking behavior. J Glob Health. 2019;9(1):010426.

	6.	 Ma GX, Fang CY, Shive SE, Toubbeh J, Tan Y, Siu P. Risk perceptions and 
barriers to hepatitis B screening and vaccination among Vietnamese 
immigrants. J Immigr Minor Health. 2007;9(3):213–20.

	7.	 Pollack H, Wang S, Wyatt L, Peng C, Wan K, Trinh-Shevrin C, et al. A com-
prehensive screening and treatment model for reducing disparities in 
hepatitis B. Health Aff Proj Hope. 2011;30(10):1974–83.

https://doi.org/10.1186/s12913-022-07813-w
https://doi.org/10.1186/s12913-022-07813-w
https://www.cdc.gov/hepatitis/populations/Born-Outside-United-States.htm?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fhepatitis%2Fpopulations%2Fapi.htm
https://www.cdc.gov/hepatitis/populations/Born-Outside-United-States.htm?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fhepatitis%2Fpopulations%2Fapi.htm
https://www.cdc.gov/hepatitis/populations/Born-Outside-United-States.htm?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fhepatitis%2Fpopulations%2Fapi.htm
https://www.cdc.gov/hepatitis/populations/Born-Outside-United-States.htm?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fhepatitis%2Fpopulations%2Fapi.htm


Page 7 of 7Chu et al. BMC Health Services Research          (2022) 22:479 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	8.	 Chak EW, Sarkar S, Bowlus C. Improving healthcare systems to reduce 
healthcare disparities in viral hepatitis. Dig Dis Sci. 2016;61(10):2776–83.

	9.	 Nelson DE, Kreps GL, Hesse BW, Croyle RT, Willis G, Arora NK, et al. The 
health information National Trends Survey (HINTS): development, design, 
and dissemination. J Health Commun. 2004;9(5):443–60 discussion 
81–84.

	10.	 NHIS - About the National Health Interview Survey. Center for Disease 
Control and Prevention. 2019. Available from: https://​www.​cdc.​gov/​nchs/​
nhis/​about_​nhis.​htm [cited 2021 Jun 22]

	11.	 Chew LD, Griffin JM, Partin MR, Noorbaloochi S, Grill JP, Snyder A, et al. 
Validation of screening questions for limited health literacy in a large VA 
outpatient population. J Gen Intern Med. 2008;23(5):561–6.

	12.	 Sarkar U, Schillinger D, Lopez A, Sudore R. Validation of self-reported 
health literacy questions among diverse English and Spanish-speaking 
populations. J Gen Intern Med. 2011;26(3):265–71.

	13.	 Rivadeneira NA, Hoskote M, Le GM, Nguyen TT, Nápoles AM, Pasick RJ, 
et al. Advancing Cancer control in San Francisco: Cancer screening in 
under-represented populations. Am J Prev Med. 2020;58(1):e1–9.

	14.	 Hiatt RA, Sibley A, Fejerman L, Glantz SA, Nguyen T, Pasick R, et al. The San 
Francisco Cancer initiative: a community initiative to reduce the popula-
tion burden of cancer. Health Aff. 2018;37(1):54–61.

	15.	 Detailed Languages Spoken at Home and Ability to Speak English for 
the Population 5 Years and Over: 2009-2013. The United States Census 
Bureau. 2015. Available from: https://​www.​census.​gov/​data/​tables/​2013/​
demo/​2009-​2013-​lang-​tables.​html [cited 2021 Jun 22]

	16.	 Jo A, Ji Seo E, Son Y. The roles of health literacy and social support in 
improving adherence to self-care behaviours among older adults with 
heart failure. Nurs Open. 2020;7(6):2039–46.

	17.	 Vollbrecht H, Arora V, Otero S, Carey K, Meltzer D, Press VG. Evaluating 
the need to address digital literacy among hospitalized patients: cross-
sectional observational study. J Med Internet Res. 2020;22(6):e17519.

	18.	 Hawkins M, Elsworth GR, Hoban E, Osborne RH. Questionnaire valida-
tion practice within a theoretical framework: a systematic descrip-
tive literature review of health literacy assessments. BMJ Open. 
2020;10(6):e035974.

	19.	 Stata Statistical Software. College Station: StataCorp LLC. 2019. Available 
from: https://​www.​stata.​com/ [cited 2021 Jun 22]

	20.	 Terrault N, Lok A, McMahon B, Chang K, Hwang J, Jonas M, et al. 
Update on prevention, diagnosis, and treatment and of chronic 
hepatitis B: AASLD 2018 hepatitis B guidance. Hepatol Baltim Md. 
2018;67(4):1560–99.

	21.	 Chen MS Jr, Fang DM, Stewart SL, et al. Increasing hepatitis B screening 
for among adults: results from a randomized controlled community-
based study. Cancer Epidemiol Biomark Prev. 2013;22:782–91.

	22.	 Taylor VM, Bastani R, Burke N, et al. Evaluation of a hepatitis B lay health 
worker intervention for cambodian Americans. J Community Health. 
2013;38:546–53.

	23.	 Bastani R, Glenn BA, Maxwell AE, et al. Cluster-randomized trial to increase 
hepatitis B testing among Koreans in Los Angeles. Cancer Epidemiol 
Biomark Prev. 2015;24:1341–9.

	24.	 Hsu L, Bowlus CL, Stewart SL, Nguyen TT, Dang J, Chan B, et al. Electronic 
messages increase hepatitis B screening in at-risk Asian American 
patients: a randomized, controlled trial. Dig Dis Sci. 2013;58(3):807–14.

	25.	 Toy M, Hutton D, Harris AM, Nelson N, Salomon JA, So S. Cost-effective-
ness of 1-time universal screening for chronic hepatitis B infection in 
adults in the United States. Clin Infect Dis. 2022;74(2):210–7.

	26.	 Seto W-K, Lo Y-R, Pawlotsky J-M, Yuen M-F. Chronic hepatitis B virus infec-
tion. Lancet Lond Engl. 2018;392(10161):2313–24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.cdc.gov/nchs/nhis/about_nhis.htm
https://www.cdc.gov/nchs/nhis/about_nhis.htm
https://www.census.gov/data/tables/2013/demo/2009-2013-lang-tables.html
https://www.census.gov/data/tables/2013/demo/2009-2013-lang-tables.html
https://www.stata.com/

	Exploring factors associated with hepatitis B screening in a multilingual and diverse population
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Survey development and administration
	Variables
	Statistical analyses

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


