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An Updated Assessment of Chronic 
Hepatitis B Prevalence Among  
Foreign- Born Persons Living in the 
United States
Robert J. Wong ,1,2 Carol L. Brosgart,3 Sue Welch,4 Tim Block,5,6 Mark Chen,4 Chari Cohen,5,6 W. Ray Kim ,1  
Kris V. Kowdley,7 Anna S. Lok,8 Naoky Tsai,9 John Ward,10 Steven S. Wong,4 and Robert G. Gish 5

BaCKgRoUND aND aIMS: Although prevalence of 
chronic hepatitis B (CHB) in the USA includes 0.42  mil-
lion (range, 0.28- 0.67) U.S.- born persons, foreign- born (FB) 
persons contribute a substantially larger number to the burden 
of CHB in the USA. Over the past decade, patterns of U.S. 
immigration have changed and many countries have imple-
mented HBV prevention programs. This study aims to esti-
mate the number of FB persons with CHB in the USA by 
country of origin, updating our 2011 study.

appRoaCH aND ReSUltS: We performed systematic 
searches for articles published in 2009– 2019 reporting HBsAg 
seroprevalence in emigrants and in- country populations of 
117 countries. Data meeting inclusion criteria were combined 
with data from our 2011 study to calculate pooled prevalence 
estimates for 99 countries using meta- analyses (total 2,800 
surveys involving 112 million subjects). Combining country- 
specific CHB rate estimates with the number of FB in the 
USA in 2018, by country of origin from the U.S. Census 
Bureau, we estimate that the number of FB with CHB in 
the USA in 2018 was 1.47 million (95% CI, 1.21- 1.73), sub-
stantially higher than previously reported. The weighted aver-
age CHB prevalence for all FB in the USA in 2018 was 
3.07%. Approximately 59% of FB with CHB in the USA in 
2018 emigrated from Asia, 19% from the Americas, and 15% 

from Africa. Subgroup analyses found that for many coun-
tries, CHB rates are higher in males than females and have 
declined over the past three decades, but no consistent pat-
tern is observed between emigrant and in- country rates.

CoNClUSIoNS: Including FB and U.S.- born persons, the 
total prevalence of CHB in the USA may be as high as 2.4 
million. (Hepatology 2021;74:607-626).

Foreign- born (FB) persons contribute dispro-
portionately to the burden of chronic hepati-
tis B (CHB) in the USA, comprising 14% of 

the population and 60%- 90% of persons living with 
CHB.(1– 4) Few reports enumerating this large at- risk 
population have been published, and existing estimates 
are likely underestimates because of the difficulties in 
capturing accurate survey data from the culturally, 
socially, and linguistically diverse groups that make up 
the FB population.(3)

In 2009, we estimated that 1.3  million (M) FB 
with CHB were living in the USA based on system-
atic review and meta- analysis of reports of HBsAg 
seroprevalence in 102 countries from which FB 

Abbreviations: ACS, American Community Survey; CHB, chronic hepatitis B; CLDF, Chronic Liver Disease Foundation; FB, foreign- born; FE, 
f ixed effect; M, million; NHANES, National Health and Nutrition Examination Surveys; PUMS, Public Use Microdata Sample; RE, random effects.
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emigrate to the USA.(5) In the past decade, the num-
ber of FB persons living in the USA has increased 
by 25% and patterns of immigration have changed, 
with a larger proportion of FB originating in Asia, 
Africa, and other regions with high HBV endemicity. 
In addition, HBsAg prevalence in many countries has 
likely declined given that countries have implemented 
immunization programs, routine antenatal testing, and 
other HBV prevention measures.(6)

The aim of this study was to estimate the number 
of FB persons living with CHB in the USA in 2018 
by country of origin. The 2011 analysis was updated 
by incorporating changes in the size and composition 
of FB populations in the USA from 2009 to 2018 and 
country- specific HBV epidemiological data published 
during the past decade. The update includes a system-
atic review of articles published from 1980 to 2019 
reporting HBsAg seroprevalence in 102 countries, 
calculation of country- specific prevalence rates using 
meta- analytical methods, and a combination of these 
rates with the 2018 FB populations from each country 
reported by the U.S. Census Bureau to estimate the 
number of FB with CHB living in the USA in 2018. 

These estimates of CHB among diverse FB com-
munities and cultural characteristics of the affected 
populations can guide providers and policy makers to 
allocate the necessary resources to prevent, test, and 
treat CHB in the USA.

Materials and Methods
Results of the systematic review are reported 

using applicable components of the Meta- Analysis 
of Observational Studies in Epidemiology recom-
mendations.(7) Components are shown in aggregate 
for country- specific searches and reviews. Results for 
individual countries are available in Supporting Table 
S1 and at Plan A website https://www.plan- a.com/
data.html.

FoReIgN- BoRN popUlatIoNS 
lIVINg IN tHe UNIteD StateS

FB populations by country of birth and decade 
of entry are from the 2018 U.S. Census Bureau 
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American Community Survey (ACS) Public Use 
Microdata Sample (PUMS).(1) The PUMS includes 
persons living in housing units and group quarters 
without regard to legal status. The ACS assumes that 
undocumented persons participate and adjusts for 
10% undercounting.(1,8)

SeaRCH StRategy
Country- specific PubMed searches were con-

ducted March 20, 2020 to identify articles reporting 
HBsAg seroprevalence surveys published January 1, 
2009 to December 31, 2019. Country searches were 
organized into 17 world regions as defined in the 
PubMed geographical locations tree (Table 1). Each 
search combined a country name and corresponding 
demonym(s) with free- text search terms: hepatitis 
B or HBsAg and epidemiological studies, prev-
alence, or seroprevalence, migrant, immigrant, or 
refugee, used individually and in combination sepa-
rated by logical operators “AND” or “OR” as appro-
priate (Supporting Table S2). For Japan, Northern 
America, Australia, New Zealand, and Southern, 
Northern, and Western Europe, which have low 
CHB rates, rates from reviews were used instead of 
rates from systematic reviews and meta- analyses.(9)

StUDy SeleCtIoN aND Data 
eXtRaCtIoN

Search results were downloaded to country- 
specific EndNote libraries (EndNote X8.2; 
Clarivate Analytics, Philadelphia, PA); records 
were labeled by country and aggregated with search 
results from other countries into regional libraries 
for screening and review. No duplicates were pres-
ent in country- specific libraries; duplicates within 
regional libraries were retained to allow tabulation 
of reviews for each country. Regional libraries were 
screened at title and abstract level and potentially 
relevant full- text articles accessed and examined for 
eligibility. Relevant data extracted into standardized 
country- specific Excel databases included: country, 
location and date of survey, description of sample 
population(s), sampling method, age and sex com-
position of sample, HBsAg seroprevalence and assay 
method, bibliographical information, comments, 
and source of article. Resources precluded retrieval 
of all potentially relevant articles in languages other 

than English; articles were included if an English 
abstract provided sufficient data. A best effort was 
made to translate accessible full- text non- English 
articles using Google Translate. Additional eligible 
articles were identified from reviews and citations in 
articles from PubMed searches. Many articles report 
data from more than one HBsAg serosurvey (e.g., 
different groups and/or locations within a country 
or from persons from multiple countries). Where 
possible, data were parsed into separate surveys for 
the meta- analyses (e.g., as a survey for each location 
sampled). When multiple parsing options were pos-
sible (e.g., by sex or by location), parsing by sex was 
given priority.

INClUSIoN CRIteRIa
Studies included in the meta- analyses reported 

original data on HBsAg seroprevalence in general 
populations of countries of origin and emigrants to 
other countries. HBsAg seroprevalence was assumed 
to represent prevalence of chronic HBV infection; 
data using any HBsAg assay were allowed. In- country 
studies included surveys of the general population 
(e.g., national surveys and groups such as pregnant 
women, military recruits, factory workers, university 
students, persons attending routine health checkups 
or community screening events). Emigrant surveys 
included immigrants, refugees, or asylum seekers who 
left their home country for other destination coun-
tries. Surveys in blood donors, who generally have 
lower HBV infection rates than the general popu-
lation, were not used unless other data were limited. 
Surveys in persons at higher risk for HBV infection 
(e.g., health- care workers, injection drug users, per-
sons with immunodeficiency, or certain infectious 
diseases) were excluded. Data were parsed to include 
only rates for adults and teens; surveys reporting on 
children only were excluded. Studies in indigenous 
populations (e.g., Inuit and Amazonian tribes) with 
HBsAg prevalence higher than the nonindigenous 
population were excluded. An exception was made 
for the Hmong, a proportion of whom emigrated 
from Laos and may self- identify as Laotian in census 
surveys.(10) Other inclusion criteria include a mini-
mum sample size of 50 and publication in 1980 or 
later in peer- reviewed journals, except as noted (e.g., 
government reports). Complete criteria are shown in 
Supporting Table S3.
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StatIStICal aNalySIS
Pooled CHB prevalence estimates were calculated 

for each country of origin using random effects (RE) 
meta- analyses based on all surveys that met inclusion 
criteria, including surveys used in our 2011 study and 
new surveys from the 2019 systematic review. RE 
meta- analysis, which assumes heterogeneity among 
surveys (i.e., that true CHB rates differ among dif-
ferent populations), was considered appropriate for 
studies conducted in different populations in differ-
ent locations and at different times within a coun-
try. Between- survey heterogeneity for meta- analyses 
for each country was assessed using the I2 statistic 
(Supporting Table S5; 10- 12). Country- specific pooled 
prevalence rates using fixed effect (FE) meta- analysis, 
which assumes observed differences in seroprevalence 
are attributable to sampling error only, were calculated 
for comparison with RE results and for country data 
sets where RE analysis was not possible (e.g., RE tau2 
<0). Subgroup analyses compared pooled RE CHB 
rates for emigrants versus in- country populations, 
males versus females, and surveys conducted in four 
different decades from before 1990- 2019. Differences 
between subgroups were assessed using a Z- test.(11)

To estimate the number of FB with CHB in the 
USA in 2018 by country of origin, pooled CHB rates 
from country- specific RE meta- analyses were multi-
plied by the number of FB from each country living 
in the USA in 2018.(1) Prevalence estimates for FB by 
world region and for the total FB population from all 
countries were calculated from country- specific rates 
weighted by the number of FB from each country liv-
ing in the USA in 2018.

Results
SeaRCH ReSUltS

Table 2 summarizes results of the 2019 system-
atic review aggregated in major world regions. A 
Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses (PRISMA) diagram (Fig. 1) 
shows the aggregated results for all country- specific 
searches and includes duplicates, retained to allow 
tabulations for each country. Data for 17 subregions 
and individual countries are available in Supporting 
Table S1. More than 20,000 articles were identi-
fied in the 2019 PubMed searches. After exclusions 

at the title and abstract level, 3,184 full- text articles 
were assessed (including 605 duplicates), and 723 
articles (638 unique articles reporting HBsAg sur-
vey data from 974 surveys involving 94.3M subjects) 
met criteria for inclusion in the meta- analyses. These 
surveys, combined with 1,826 surveys from our 2011 
meta- analyses, provided 2,800 HBsAg seroprevalence 
surveys involving 112M subjects for the updated 
meta- analyses (Table 3). Of these, 457 were surveys 
in emigrants (involving 1.2M subjects from 65 coun-
tries) and 2,343 were surveys of populations living 
in countries of origin (involving 110.8M subjects 
in 98 countries). Approximately 21% of the surveys 
were conducted before 1990, 25% from 1990 to 1999, 
33% from 2000 to 2009, and 20% in 2010 and later. 
Overall, 27% of the 112.0M survey participants were 
male and 58% female; sex was not reported for 15% of 
the sample. Greater representation of females reflects 
antenatal screening. In some surveys, data are reported 
in aggregate without sex distribution, and rates by sex 
could not be quantified. Data by country are shown in 
Supporting Table S4.

FB popUlatIoN
The FB population in the USA increased by 25% 

(from 38.4M to 48.0M) from 2009 to 2018 and pat-
terns of immigration shifted, with larger numbers of 
FB originating in Asia, Africa, and Oceania— regions 
with intermediate and high HBV endemicity.(1) From 
2009 to 2018, FB from Africa, Oceania, and Asia 
living in the USA increased by 75%, 59%, and 39%, 
respectively. Nearly half (4.1M) of the 9.5M addi-
tional FB persons living in the USA in 2018 com-
pared to 2009 were born in Asia, including 1.6M from 
South Central Asia; an additional 1.2M originated in 
the Caribbean and 1.1M in Africa (Table 1).

SeRopReValeNCe SURVeyS By 
CoUNtRy

Data from surveys used in each country- specific 
meta- analysis are available at https://www.plan- a.
com/data.html. Availability of HBsAg seroprevalence 
data varied by region and was sparse for many coun-
tries. For the 99 countries for which CHB rates were 
calculated, the median number of surveys per country 
was 11 (mean, 28.3; range, 1- 362); for 22 countries, 
five or fewer surveys were found. More than half (60%; 

https://www.plan-a.com/data.html
https://www.plan-a.com/data.html
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1,685) of all surveys were from Asia, including 598 
from mainland China and Taiwan. Although Central 
Americans comprise the largest FB population in 
the USA, only 72 surveys from this region (27 from 
Mexico) were found. Most surveys from El Salvador, 
Honduras, Panama, and Belize were in blood donors 
and likely under- represent HBV prevalence in the 
general population. Surveys from Eastern Europe and 
Oceania were sparse and small.

For most countries, reported HBsAg seroprevalence 
varied substantially from survey to survey. For exam-
ple, HBsAg seroprevalence reported in 39 new sur-
veys for India ranged from 0.33% among emigrants to 
Australia to 6.1% among adults in the Ladakh region. 
Wide variations in rates were observed in surveys 
among emigrants as well as in- country populations; 
this heterogeneity was expected, given that surveys 

were conducted in different populations at different 
times in different locations using different sampling 
methods.

CHB pooleD pReValeNCe 
eStIMateS FRoM  
Meta- aNalySeS

Country- specific CHB pooled prevalence rates were 
calculated for each country using RE meta- analyses 
(Table 1). Rates were <1% in northern and western 
Europe, Australia, Canada, and most of Central and 
South America. The highest CHB rate estimates 
were in Africa: Liberia 16.5%, Guinea 14.9%, Sudan 
14.1%, Zimbabwe 12.5%, Sierra Leone 12.5%, and 
Senegal 12.4%. Relatively high rates were also found 
for Oceania (Micronesia 14.3%; Tonga 12.0%) and for 

FIg. 1. Flowchart of PubMed searches and study selection for 2019 systematic review (aggregate results for 99 country- specific searches).

Articles from country-specific
searches were organized into 17
world regions for review.
Individual country searches
contained no duplicate records;
regional duplicates were retained
to allow tabulation of reviews for
each country.

Aggregated totals shown are the
sum of country totals and are not
de-duplicated.  

20,313 records identified
in 117 country-specific

PubMed searches, 2019 

Titles and abstracts screened
20,313 records

(including regional duplicates) 

17,129 records excluded at
title/abstract level

3,184 full-text articles
assessed for eligibility

2,618
articles excluded
on full-text review

566 articles from 2019 country
searches eligible for pooled

prevalence calculation

157 articles from other
sources eligible for pooled

prevalence calculation

1,938 articles reporting
2,800 surveys of HBsAg prevalence

in 99 countries included in
pooled prevalence calculations

1,215 eligible articles
from our 2009 meta-analysis

Kowdley et al. Hepatology. 2012;56(2):422-3
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countries in Eastern and South Eastern Asia (Taiwan 
12.9%, Vietnam 11.7%), Western Asia (Yemen 
10.4%), and Eastern Europe (Albania 10.9%). In the 
Americas, the highest pooled CHB rates were in the 
Dominican Republic (5.0%) and Haiti (4.6%).

Consistent with the wide variation in reported 
prevalence within each country, confidence intervals 
for country- specific RE pooled CHB rate estimates 
are broad (Table 1). Cochran’s Q test and I2 statistic 
for each country- specific RE meta- analysis support 
high heterogeneity among surveys for most coun-
tries (Supporting Table S5). The I2 statistic was ≥55% 
(indicating substantial heterogeneity) for the meta- 
analyses for all except two countries.(12,13)

CoUNtRy- SpeCIFIC pReValeNCe 
eStIMateS IN eMIgRaNtS aND 
IN- CoUNtRy popUlatIoNS

To compare CHB rates in emigrants to rates in 
populations who remain in their country of origin, 
country- specific CHB pooled rates were calculated 
using surveys from emigrants only and in- country 
populations only. Data were found for emigrants 
from 65 countries and in- country data for 98 coun-
tries (Supporting Table S6). For 38 of the 64 coun-
tries for which comparison was possible, RE pooled 
CHB prevalence rates in emigrant surveys did not 
differ significantly from rates in in- country surveys 
(P > 0.05). For nine countries, rates were significantly 
higher (P  <  0.05) in emigrant surveys (China, Laos, 
Cambodia, Myanmar, Nepal, Armenia, Azerbaijan, 
Ethiopia, and Albania). For 17 countries, rates from in- 
country surveys were significantly higher (P < 0.05).

CoUNtRy- SpeCIFIC CHB 
pReValeNCe eStIMateS By 
SURVey Date

To assess time trends in CHB rates, country- specific 
RE pooled prevalence rates were calculated for sur-
veys conducted in each of the past four decades (i.e., 
before 1990, 1990- 1999, 2000- 2009, and 2010- 2019; 
Supporting Table S7). Data were sufficient to compare 
rates for 49 countries (516 surveys conducted 2010- 2019; 
503 surveys conducted before 1990). Pooled CHB rates 
from surveys conducted 2010- 2019 were significantly 
lower (P < 0.05) than those conducted before 1990 for 
31 countries and significantly higher for two countries 

(Indonesia, Czech Republic/Slovakia). Significant 
decreases over these decades were noted for mainland 
China, Taiwan, and Korea and for all assessable countries 
in South Eastern and Western Asia except Azerbaijan 
and Lebanon. Data from Central America were insuffi-
cient for analysis. Data from Africa were sparse; signif-
icant decreases were noted for Egypt, Morocco, Sudan, 
Ethiopia, Cameroon, South Africa, and Nigeria.

CoUNtRy- SpeCIFIC CHB 
pReValeNCe eStIMateS By SeX

Higher HBsAg prevalence has been reported in 
males than in females in many populations.(14) Country- 
specific, sex- specific RE pooled CHB rates were calcu-
lated for males and females for 64 countries for which 
sex- specific data were available. We found 1,086 sur-
veys in 83 countries reporting female- specific data and 
554 surveys in 66 countries reporting male- specific data 
(Supporting Table S8). Pooled CHB rates were higher 
in males than females in surveys from 49 of 64 assess-
able countries, although this difference reached statis-
tical significance (P < 0.05) in only 28 of 64 countries. 
Rates were significantly higher for females in surveys 
from two countries (Yemen and Mexico).

NUMBeR oF FB WItH CHB lIVINg 
IN tHe USa

Using FB populations from ACS and country- 
specific CHB pooled rates from the mid- range RE 
meta- analyses, we estimate that the number of FB 
with CHB living in the USA in 2018 was 1.47M per-
sons (95% CI, 1.21- 1.73; Table 1). Approximately 59% 
(0.87M; 95% CI, 0.79- 0.95) of FB with CHB emi-
grated from Asia, 19% (0.27M; 95% CI, 0.16- 0.39) 
from the Americas— the majority from the Caribbean, 
and 15% (0.22M; 95% CI, 0.18- 0.27) from Africa 
(Fig. 2). The six countries from which the largest num-
ber of FB with CHB originated were mainland China 
including Hong Kong (213,805; 8.46% of 2.53M FB), 
Vietnam (159,948; 11.7% of 1.37M FB), Philippines 
(152,450; 7.0% of 2.17M FB), India (66,753; 2.5% of 
2.67M FB), Dominican Republic (62,231; 5.04% of 
1.23M FB), and Taiwan (52,280; 12.9% of 404,329 
FB). In 2018, FB from these six countries comprise 
707,466 persons or 48% of the total FB with CHB. 
The weighted average CHB prevalence for FB in the 
USA from each world region was calculated using 
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country- specific CHB rates weighted by the number 
of FB from each country in the region living in the 
USA in 2018 (Table 1). The highest regional CHB 
prevalence was found for Africa (8.65%; 95% CI, 
6.98- 10.32), followed by Asia (5.88%; 95% CI, 5.34- 
6.43) and Oceania (4.46%; 95% CI, 3.40- 5.51). The 
weighted average CHB prevalence estimate for all FB 
from all world regions living in the USA in 2018 from 
RE meta- analysis was 3.07% (95% CI, 2.52- 3.61).

An alternative calculation using country- specific 
CHB rates from FE meta- analyses combined with the 
number of FB by country of origin yields an estimate 
of 924,857 (95% CI, 870,623- 980,684) FB with CHB 
in the USA in 2018, ~37% lower than the estimate of 
1.47M using rates from RE meta- analyses (Fig. 3). The 
weighted average CHB prevalence estimate for all FB 
from all world regions living in the USA in 2018 was 
1.93% (95% CI, 1.82- 2.04). The large difference from the 
RE estimate results from the different methods used for 
weighting the studies in FE versus RE meta- analyses.(11)

NUMBeR oF FB WItH CHB 
eStIMateD FRoM eMIgRaNt 
SURVeyS

Based on the assumption that prevalence rates in 
emigrants better represent rates among FB in the 
USA than rates in persons who remain in their home 
countries, the number of FB living with CHB in the 

USA was calculated using country- specific RE pooled 
prevalence rates from surveys of emigrants only (Fig. 
3). Substituting emigrant- only CHB rates (available 
for 65 countries) yields an estimate of 1.35M (95% 
CI, 0.86- 1.91) FB with CHB living in the USA in 
2018, ~8% lower than the number calculated using all 
surveys combined (emigrants and in- country popula-
tions). The weighted average CHB prevalence for all 
FB in the USA in 2018 using available emigrant- only 
surveys is 2.81% (95% CI, 1.79- 3.97).

NUMBeR oF FB WItH  
CHB eStIMateD FRoM  
DeCaDe- SpeCIFIC pReValeNCe 
RateS aND popUlatIoNS

Subgroup analyses above found that country- specific 
pooled CHB rates were significantly lower in sur-
veys conducted 2010- 2019 than in surveys conducted 
before 1990 for 31 of 49 assessable countries. To assess 
the impact of these changes over time, an alternative 
calculation was done based on the assumption that 
CHB rates in FB persons living in the USA in 2018 
were comparable to rates in their home countries at 
the time they emigrated. The number of FB living 
in the USA in 2018 who arrived from each country 
during each of the past four decades (i.e., before 1990, 
1990- 1999, 2000- 2009, and 2010- 2019) was com-
bined with country- specific RE CHB rates calculated 

FIg. 2. FB populations living in the USA and number of FB with CHB living in the USA from RE meta- analysis by world region of 
origin, 2018. *Northern America = FB from Canada and Bermuda living in the USA.
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from surveys conducted in the corresponding decade. 
Approximately 31% of all FB living in the USA in 
2018 arrived before 1990 and 21%- 25% in each suc-
ceeding decade (Supporting Table S9); proportions 
vary by country of origin, with a greater percentage 
of emigrants from Africa and Asia arriving in later 
decades. The calculation stratified by decade yields an 
estimate of 1.60M (95% CI, 1.11- 2.11) FB with CHB 
in the USA in 2018 (Fig. 3)— within the confidence 
interval of the estimate of 1.47M (95% CI, 1.21- 1.73) 
using pooled rates from all surveys from all decades and 
all FB arriving in all years. Because few surveys were 
available for many countries, prevalence estimates for 
decade- stratified calculations have greater uncertainty 
(Fig. 3). The weighted average pooled CHB prevalence 
rate for all FB arriving each decade shows a nonsignif-
icant trend toward decline over time: 4.25% (95% CI, 
2.79- 5.75), 3.34% (95% CI, 2.27- 4.46), 2.84% (95% 
CI, 2.11- 3.59), and 2.63% (95% CI, 1.89- 3.43).

NUMBeR oF FB WItH CHB 
eStIMateD FRoM SeX- SpeCIFIC 
SURVeyS

Approximately 48% of the FB living in the USA 
in 2018 were male and 52% female. Male- specific 

survey data were available for 66 countries and 
female- specific data for 83 countries. A calculation 
substituting available country- specific, sex- specific 
CHB rates from RE meta- analyses (Supporting 
Table S8) combined with the number of FB of each 
sex by country of origin yields an estimate of 1.58M 
(95% CI, 1.13- 2.04) FB with CHB in the USA in 
2018, within the confidence interval of the esti-
mate of 1.47M using rates from RE meta- analyses 
with all surveys for each country combined (Fig. 3). 
Based on this sex- specific calculation, males made 
up 56% of the FB with CHB in 2018.

total NUMBeR oF peRSoNS 
WItH CHB IN tHe USa

The National Health and Nutrition Examination 
Survey (NHANES) from 2011 to 2016 estimates 
0.30M (range, 0.20- 0.47) U.S.- born persons with 
CHB in the USA(2) Adjusting for the increase in 
the 2018 U.S. population, the Chronic Liver Disease 
Foundation (CLDF) estimated 0.42M (range, 0.28- 
0.67) U.S.- born with CHB in the USA in 2018.(15) 
Combining the estimate of 1.47M (95% CI, 1.21- 
1.73) FB with CHB from this analysis with the 
CLDF estimate for U.S.- born with CHB suggests as 

FIg. 3. Number of FB persons with CHB living in the USA: comparison of estimates. *Northern America = FB from Canada and 
Bermuda living in the USA.
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many as 1.89M (range, 1.49- 2.40) persons chronically 
infected with HBV (FB and U.S.- born) living in the 
USA in 2018.

Discussion
Our updated systematic review and meta- analysis 

from 1980 to 2019 incorporated changes that have 
occurred over the past decade, including an increase in 
the FB population in the USA, increased immigration 
from HBV endemic regions, and changes in country- 
specific CHB prevalence rates resulting from HBV 
prevention programs. We estimate that the number of 
FB with CHB living in the U.S. in 2018 was 1.47M 
(95% CI, 1.21- 1.73), an increase of 11% from 1.32M 
(95% CI, 1.04- 1.61) in 2009.(5) Assuming 0.42M 
(95% CI, 0.28- 0.67) U.S.- born persons with CHB in 
2018, as many as 1.89M (range, 1.49- 2.40) persons 
with CHB (FB and U.S.- born) may be living in the 
USA in 2018— 80% of whom acquired their infection 
in their country of birth.

The increase in FB with CHB in the USA in 2018 
can be attributed to a 25% increase in the FB popu-
lation over the past decade and a greater proportion 
of FB from regions with high HBV endemicity.(1) 
Offsetting the population increase, CHB rates likely 
declined in many countries. Comparisons of country- 
specific pooled CHB rates by survey decade showed 
that rates from surveys conducted in 2010- 2019 are 
significantly lower than rates from surveys conducted 
before 1990 for many countries in Asia and for a few 
countries in Africa. Although limited by lack of data 
for many countries, these results are generally consis-
tent with studies using more robust methods to mea-
sure time changes in CHB rates (e.g., modeling rate 
trends).(16) For the FB population in the USA as a 
whole, a nonsignificant trend toward lower prevalence 
over time was observed. The weighted average CHB 
prevalence for all FB from all countries living in the 
USA in 2018 of 3.07% (95% CI, 2.52- 3.61) is similar 
to what we found for 2009 (3.45%; 95% CI, 2.72- 
4.19),(5) which was not unexpected given the large 
number of surveys common to both analyses.

Subgroup analyses comparing country- specific, sex- 
specific CHB prevalence rates in males and females 
support previous reports that rates are higher in males 
than in females in many countries, although this anal-
ysis was limited by the small number of surveys for 

many countries. Comparison of rates from surveys in 
emigrants versus in- country populations did not show 
a consistent pattern. For most countries (38 of 64 for 
which comparison was possible), CHB rates in emi-
grants were similar to rates in in- country populations; 
for 17 of 64, in- country prevalence was higher, and 
for 9 of 64, rates in emigrants were higher. This is 
not unexpected: Different countries may have differ-
ing proportions of emigrants with higher CHB rates 
(e.g., because they spent time in refugee camps) or 
with lower CHB rates because they had higher socio-
economic status, better health care, and resources to 
emigrate.

Our current estimate of 1.47M FB with CHB in 
the USA is substantially higher than estimates from 
other sources— 2.7 times the estimate of 0.55M (95% 
CI, 0.40- 0.74) FB with CHB based on NHANES 
surveys from 2011 to 2016 (Fig. 3).(2) Although 
NHANES methods were modified in 2011 to over-
sample Asians, these surveys may still under- represent 
FB populations.(15,17,18) The CLDF recently adjusted 
the NHANES estimate for FB with CHB, which 
is calculated by race and ethnicity, by replacing the 
NHANES CHB rate for FB Asians (3.5%) with a 
higher CHB rate (7.2%) from our 2011 study.(5) 
Using this method, the CLDF estimated 1.08M to 
1.62M FB with CHB in the USA in 2018.(15)

Few other prevalence estimates of FB with CHB 
in the USA have been reported. A study estimating 
the burden of CHB in the USA attributable to immi-
gration multiplied country- specific prevalence rates 
by the number of FB persons immigrating to the 
USA each year. They determined that 1.3M FB per-
sons with CHB entered the USA between 1974 and 
2008— 4.6% of all FB entering during that time. Data 
include lawful permanent residents only and were not 
adjusted for mortality to provide a prevalence esti-
mate. The study estimated that FB persons comprise 
>90% of all new cases of CHB and 96% of deaths 
from CHB in the USA.(3,19)

Our current estimate of 1.89M total persons (FB 
and U.S.- born) living with CHB in the USA in 2018 
is higher than estimates from other sources, with 
the difference attributable to a larger FB population. 
NHANES surveys indicate that the total number of 
persons living with CHB in the USA remained at 
~0.85M (range, 0.6- 1.1) from 1999 to 2016.(2,17) This 
is almost certainly an underestimate because pop-
ulations at high risk for HBV are excluded and FB 
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under- represented.(18) By adjusting NHANES data to 
include institutionalized, incarcerated, homeless, and 
military populations and revising the estimate for FB 
with CHB using a higher CHB rate for FB Asians, 
the CLDF estimated 1.59M (range, 1.25- 2.49) total 
persons with CHB (FB and U.S.- born) in the USA in 
2018, ~16% lower than our estimate with the differ-
ence attributable to our larger number of FB.(15)

Some country- specific CHB rates calculated in this 
analysis are higher than rates reported elsewhere. To 
compare our pooled CHB rates (in aggregate) with 
country- specific CHB rates from two recent global 
HBV reviews, we calculated the number of FB with 
CHB in the USA using ACS FB populations combined 
with CHB rates from the reviews.(1,9,20) Replacing 
our pooled CHB rates with rates from a review that 
were calculated from surveys published 1965- 2013 
(from a literature review) yields an estimate of 1.25M 
(95% CI, 1.11- 1.43) FB with CHB in the USA in 
2018, ~15% lower than our mid- range RE estimate 
of 1.47M (95% CI, 1.21- 1.73). The weighted average 
CHB rate among all FB in the USA in 2018 using 
available rates from this review is 2.60% compared to 
3.07% from our analysis. A second review identified 
surveys published 1960- 2016 from a literature review 
and selected a rate from a single representative sur-
vey for each country based on quality assessment and 
expert opinion; 83% of the surveys selected for coun-
try rates were conducted after 2000 and 50% after 
2010.(20) Combining available country- specific CHB 
rates from this review with FB populations by country 
of origin yields 1.56M (95% CI, 1.17- 1.94) FB with 
CHB in the USA in 2018, which encompasses our 
estimate of 1.47M (95% CI, 1.21- 1.73). CHB rates for 
individual countries from these reviews and our work 
show wide variability, highlighting difficulties inherent 
in estimating country- specific prevalence rates based 
on limited data available. Our analysis identified the 
three countries from which the largest number of FB 
with CHB in the USA originate as China, Vietnam, 
and the Philippines. Our CHB rate estimate for main-
land China was 8.5% (95% CI, 8.3- 8.6), compared to 
5.5% (95% CI, 5.47- 5.50) for China (excluding Hong 
Kong) and 7.2% (range, 6.7- 7.7) for China reported 
in the first and second reviews, respectively. Rates for 
Vietnam were 11.7% (95% CI, 10.9- 12.5), 10.8% (95% 
CI, 10.3- 11.3), and 10.0% (range, 7.8- 12.5), and for 
the Philippines, 7.0% (95% CI, 6.1- 7.9), 4.6% (95% 
CI, 4.5- 4.7), and 16.7% (range, 14.3- 19.1).

Differences between our rates and others could 
result from differences in the primary HBsAg sero-
prevalence data included in the analyses (i.e., survey 
selection) and/or methods used to calculate country- 
specific pooled rates. Unlike the first review, our analy-
sis did not include surveys of children or blood donors, 
groups that generally have lower seroprevalence rates 
than adults in the general population.(9) The second 
review excluded surveys in blood donors, but allowed 
surveys among persons of all ages. Our higher rates 
may result from the RE meta- analysis model we used 
to calculate pooled country- specific CHB rates. Other 
meta- analytical methods would likely produce dif-
ferent estimates. Using rates from an FE model, we 
calculated a substantially lower estimate of FB in the 
USA in 2018 (0.92M vs. 1.47M with an RE model). 
An RE model was selected based on the heteroge-
neous nature of the survey data— heterogeneity was 
expected, observed, and supported by formal hetero-
geneity assessment of country- specific meta- analyses 
(i.e., I2 values). Other variations of RE models (e.g., 
using different weighting or data transformations) 
may produce different results and should be consid-
ered for future analyses.

A major limitation to this approach is the scarcity 
of HBsAg seroprevalence studies in many countries. 
Data are especially scarce for Central America and the 
Caribbean, regions from which large numbers of FB 
migrate to the USA. Literature searches were limited 
to PubMed; additional, potentially relevant articles 
may have been found in other databases. In addition, 
coverage of potentially relevant surveys reported in 
languages other than English was limited. Country- 
specific pooled CHB rates were calculated using all 
eligible surveys identified for the country; data were 
not sufficient to calculate rates balanced by sex, age, 
and other variables to be representative of a country’s 
demographics. Data were not available to account 
for CHB- related deaths among FB who arrived in 
early decades. Nationally representative surveys were 
included, but were unavailable for most countries. 
A crude adjustment for age was made by excluding 
recent surveys in children from the 2019 update.

Surveys used in the analysis may not be strictly 
representative of populations likely to immigrate to 
the USA. Although we included surveys of “general 
populations,” the demographics (age, sex, education, 
and economic status) of persons likely to emigrate 
to the USA vary by country. The limited surveys 
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available precluded development of inclusion criteria 
based on specific demographics for emigrants from 
each country. Biases will vary from country to country 
and depend on the available surveys. Inclusion criteria 
allowed a broad range of surveys in different popula-
tions, settings, and locations. We expected prevalence 
rates to differ among surveys as a consequence of dif-
ferences in demographics, locally dominant routes of 
HBV transmission, history and reach of HBV preven-
tion programs, and other factors. For this reason, RE 
meta- analysis was used to calculate a pooled weighted 
mean seroprevalence for the distribution of seropreva-
lences reported within each country.

The updated estimates of CHB prevalence among 
FB in the USA provide information to guide public 
health policies, set research priorities, and help raise 
greater awareness of the clinical burden of CHB among 
FB in the USA. The finding that as many as 1.7M FB 
with CHB and 2.4M total persons with CHB may be 
living in the USA highlights the importance of HBV 
screening, particularly given that >80% of CHB adults 
in the USA remain undiagnosed and less than half of 
those diagnosed receive appropriate care.(21,22). Recent 
updated recommendations by the U.S. Preventative 
Services Task Force reaffirm the importance of 
screening adults and adolescents at increased risk for 
HBV, including persons born in countries with high 
prevalence of HBV infection ≥2%.(23) However, risk- 
based testing for HBV requires accurate assessment 
of “risk,” contributing to suboptimal screening rates. 
Similar to the evolution of testing for HIV and HCV 
from risk- based to universal testing, our findings and 
others emphasize the case for universal HBV testing 
to close the gap in missed diagnoses and opportuni-
ties for early linkage to care and treatment. We advo-
cate for universal screening with HBsAg, hepatitis B 
surface antibody, and hepatitis B core antibody, given 
the importance of understanding past HBV exposure 
and potential risk of reactivation, identifying occult 
HBV infections, linking those with chronic infection 
to care and treatment for HBV, and assessing need 
for HBV vaccination, given that only ~25% of U.S. 
adults aged ≥19  years are vaccinated against hepati-
tis B and remain at risk for acute HBV infection.(24) 
Universal screening and universal adult immuniza-
tion for HBV are recommendations currently under-
going consideration by the U.S. Centers for Disease 
Control and Prevention and Advisory Committee on 
Immunization Practices.
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