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Summary

Hepatitis A virus (HAV) disease disproportionately affects adolescents and young adults, American Indian/Alaska Native and Hispanic 
racial/ethnic groups, and disadvantaged populations. During 1996–2006, the Advisory Committee on Immunization Practices (ACIP) 
made incremental changes in hepatitis A (HepA) vaccination recommendations to increase coverage for children and persons at high 
risk for HAV infection. This report examines the temporal association of ACIP-recommended HepA vaccination and disparities (on the 
absolute scale) in cases of HAV disease and on seroprevalence of HAV-related protection (measured as antibody to HAV [anti-HAV]). 
ACIP-recommended childhood HepA vaccination in the United States has eliminated most absolute disparities in HAV disease by age, 
race/ethnicity, and geographic area with relatively modest ≥1-dose and ≥2-dose vaccine coverage. However, the increasing proportion of 
cases of HAV disease among adults with identified and unidentified sources of exposure underscores the importance of considering new 
strategies for preventing HAV infection among U.S. adults. For continued progress to be made toward elimination of HAV disease in the 
United States, additional strategies are needed to prevent HAV infection among an emerging population of susceptible adults. Notably, 
HAV infection remains endemic in much of the world, contributing to U.S. cases through international travel and the global food economy.

Introduction
Hepatitis A virus (HAV) infection can result in serious 

illness (HAV disease) with a risk for morbidity and mortality, 
particularly among susceptible older adults. Symptoms 
characteristically include anorexia, vomiting, malaise, fever, 
abdominal pain, and jaundice, similar to other types of viral 
hepatitis. Severe disease (e.g., fulminant hepatitis) is life-
threatening; complications are uncommon but can be long-
lasting (e.g., nephrotic syndrome, glomerulonephritis, vasculitis, 
pancreatitis, Guillain-Barré syndrome, thrombocytopenia, 
or aplastic anemia) (1). HAV infection is asymptomatic 
(without jaundice) in approximately 70% of children aged 
<6 years, whereas approximately 70% of adolescents and 
adults are symptomatic (2). In previous studies, adults with 
HAV disease averaged 27 days (range: 0–180 days) of work 
loss (3). Hospitalization rates were 11%–22% overall, and 
approximately 40% among adults; case-fatality rates were 

0.3% overall, and ≥1.8% among persons aged >50 years and 
persons with chronic liver disease (3–5).

HAV is highly infectious and remains infectious for 
prolonged periods (i.e., months) in the environment. 
Transmission is fecal-oral from ingestion of HAV in 
contaminated food or water or contact with an infected 
person (3). HAV shedding in stool is heaviest before onset of 
symptoms, facilitating transmission. Persons who engage in 
certain risky behaviors (e.g., injection drug use [IDU]) and 
men who have sex with men (MSM) are more likely to become 
infected. Conditions favoring transmission include lack of 
access to clean water and food, poor sanitation, and crowded 
living conditions. Disadvantaged persons, including persons 
with low socioeconomic status and indigenous populations, can 
be affected disproportionately by these conditions (3). In the 
United States, spread from asymptomatically infected children 
has contributed to community outbreaks, particularly among 
children attending child care centers (2,3,6,7).
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The epidemiology of acute HAV disease varies worldwide 
and is in transition in many areas (8–12). In regions where 
HAV infection has been considered endemic (e.g., Africa, 
Asia, Central and South America, and Eastern Europe), up 
to 90% of children are infected by age 10 years (13). Because 
asymptomatic HAV infection in endemic settings is almost 
universal during childhood, and is associated with life-long 
immunity in these settings, illness and deaths from HAV 
infection are uncommon at any age. As sanitation, access to 
clean water, and living conditions improve, a decrease occurs in 
the proportion of persons protected by infection in childhood, 
HAV disease becomes more frequent among adolescents and 
adults, and cycles of outbreaks occur as the proportion of the 
population that is susceptible increases. Because improvements 
in conditions that foster transmission occur unevenly 
across communities, disparities in disease incidence can be 
accentuated by the quality of living conditions, geography, 
and race/ethnicity of affected populations (3,9,13).

In the United States, transition from intermediate to low 
endemic HAV infection occurred during the second half of the 
20th century. During this period, temporal increases in HAV 
infection and communitywide outbreaks led to cyclic increases 
in HAV disease approximately every 10–15 years (Figure 1) 
(5,11,14). Between cyclic increases, the number of reported 
cases remained ≥21,000 annually (5). When underdiagnosis 

and underreporting are accounted for, the actual number of 
cases was estimated to be two to ten times higher (5,15). In 
1994, what appeared to be a new cycle of increasing HAV 
infection began, with 26,796 reported cases (rate: 10.3 cases 
per 100,000 population) (5).

During 1983–1997, the highest case rates were among 
children aged ≥5 years and young adults, and the lowest 
case rates were among adults aged ≥40 years. This pattern 
was still present in 2000 (Figure 2) (3,5,6,14). The 1988–
1994 National Health and Nutrition Examination Survey 
(NHANES) estimated that approximately one third (37.4%; 
95% confidence interval [CI]: 35.1%–39.8%) of U.S. adults 
aged ≥20 years had antibody to HAV (anti-HAV), presumably 
from past infection. Among the three major racial and ethnic 
populations evaluated by NHANES, the highest seroprevalence 
of anti-HAV was among Mexican-American (81.9%; 95% CI: 
79.3%–84.4%) and non-Hispanic black adults (50.0%; 95% 
CI: 47.8%–52.2%); the lowest prevalence was among non-
Hispanic white adults (29.0%; 95% CI: 26.9%–31.1%) (17).

Cases were unevenly distributed geographically across the 
United States. During 1987–1997, the highest case rates 
were in Alaska and the western states (18) (Figure 3). HAV 
disease also affected racial/ethnic minority populations 
disproportionately. Rates were well above the national average 
of 10.3 cases per 100,000 population among American 

FIGURE 1. Incidence* of reported acute hepatitis A cases — National Notifiable Diseases Surveillance System, United States, 1966–2013
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* Rate per 100,000 population. Rate (number of cases) in 1971 (peak), 1996 (first Advisory Committee on Immunization Practices [ACIP)] recommendation for hepatitis A 
vaccination) and 2011 (low) were 28.9 (59,606 cases), 11.7 (31,032 cases), and 0.4 (1,398 cases), respectively.
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Indians/Alaska Natives (AI/ANs) and Hispanics; rates were 
lower among non-Hispanic whites, non-Hispanic blacks, and 
Asians/Pacific Islanders (Figure 4) (3,5,18).

To control HAV infection, CDC’s Advisory Committee on 
Immunization Practices (ACIP) developed recommendations 
for hepatitis A (HepA) vaccination incrementally in 1996, 
1999, and 2006. Initially, persons living in areas experiencing 
community outbreaks and high rates of infection were 
targeted for vaccination, and eventually universal childhood 
HepA vaccination was recommended (3,6,18). This report 
describes the HepA vaccination program in the United States, 
its impact on elimination of disparities (on the absolute scale) 
in the incidence of HAV disease, and new challenges posed by 
disparities in HAV seroprotection.

CDC’s Office of Minority Health and Health Equity selected 
the intervention analysis and discussion that follows to provide 
an example of a program that has been effective in reducing 
hepatitis A-related disparities in the United States. Criteria for 
selecting this program are described in the Background and 
Rationale for this supplement (19).

Methods
Interventions

Inactivated HepA vaccines were approved in the United 
States in 1995 and 1996 for use in 2-dose schedules at age ≥2 
years (20). A trial in New York among 1,037 children aged 
2–16 years found 100% (95% CI: 87.3%–100.0%) efficacy 
6–18 months after a single dose of Vaqta (Merck and Company, 
West Point, Pennsylvania) (21). Another trial in Thailand 
among 38,157 children aged 1–16 years found 94% (95% CI: 
79%–99%) efficacy after 2 doses of Havrix (GlaxoSmithKline 
Biologics, King of Prussia, Pennsylvania) administered 1 month 
apart (22). Anti-HAV levels associated with protection and 
reduction in viral shedding were achieved in 97%–100% of 
children and adolescents by 1 month after a single dose; 100% 
of children had protective levels of antibody after a second 
dose (6). In 2005, the Food and Drug Administration (FDA) 
approved both inactivated HepA vaccines for use at age ≥12 
months (20).

Since the introduction of the HepA vaccine, ACIP has 
recommended HepA vaccination as a control measure in 

FIGURE 2. Incidence* of reported acute hepatitis A cases, by age group — National Notifiable Diseases Surveillance System, United States, 
2000–2013

* Rate per 100,000 population.
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outbreaks, for populations at increased risk, for persons who 
have chronic liver disease, as routine vaccination for children 
aged 12–23 months and for anyone wishing to obtain 
immunity (Box) (3,6,18). During 1996–2006, ACIP made 

incremental changes in HepA vaccination recommendations 
to increase coverage for children and persons at highest risk 
for HAV infection.

FIGURE 3. Incidence* of reported acute hepatitis A cases, by county — National Notifiable Diseases Surveillance System, United States, 
1987–1997† (pre-vaccine) and 2007
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FIGURE 4. Incidence* of reported acute hepatitis A cases, by race/ethnicity — National Notifiable Diseases Surveillance System, United States, 
1990–2013
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Risk for infection for unvaccinated persons is related to the 
prevalence of HAV in the community (9,11,12). The 1996 
ACIP recommendations were directed at controlling outbreaks 
and preventing HAV infection in high-risk persons (3). In 
1999, ACIP stratified its recommendations (i.e., “recommend” 
vaccination or “consider” vaccination) on the basis of the 
incidence of HAV disease in geographic locations (6). ACIP 
recommended routine HepA vaccination for children aged 
≥2 years who were living in states, counties, and communities 
with rates of HAV disease at least twice the national average. 
During 1987–1997, the national average HAV rate was 10.8 cases 
per 100,000 population. In 1999, a total of 11 states (Alaska, 
Arizona, California, Idaho, Nevada, New Mexico, Oklahoma, 
Oregon, South Dakota, Utah, and Washington) had an average 

annual rate of ≥20 cases per 100,000 population (i.e., twice the 
national average). ACIP recommended that HepA vaccination be 
considered for children aged ≥2 years who were living in states, 
counties, and communities with rates of HAV disease ≥10 cases 
per 100,000 population but <20 cases per 100,000 population. 
In 1999, six states met these criteria: Arkansas, Colorado, 
Missouri, Montana, Texas, and Wyoming. The remaining 33 
states (i.e., nonvaccinating states) and the District of Columbia 
(DC) did not meet the ACIP incidence thresholds for HepA 
vaccination. ACIP recommended that older children (e.g., up 
to age 10–15 years) residing in communities with high rates of 
HAV disease be vaccinated to prevent epidemics. States that met 
incidence criteria for “recommend” vaccination (11 states) or 
“consider” vaccination (six states) were encouraged to consider 

BOX. Childhood hepatitis A vaccination recommendations — Advisory Committee on Immunization Practices, 1996–2006

1996
1. Routine hepatitis A (HepA) vaccination for children

aged ≥2 years and accelerated vaccination of older
children (including children to age 10–15 years) to
control ongoing outbreaks in communities that have
high rates of hepatitis A and periodic hepatitis A
outbreaks.

2. Vaccinate populations at increased risk for
hepatitis A infection (e.g., persons traveling to or
working in countries that have high or intermediate
endemnicity of infection, men who have sex
with men, illegal-drug users, persons who have
occupational risk for infection, and persons who
have clotting-factor disorders) or persons who have
chronic liver disease.

3. Vaccinate any person wishing to obtain immunity.

1999
1. Routine HepA vaccination for children aged ≥2 years

who live in states, counties, or communities where
the average annual rate during 1987–1997 was ≥20
cases per 100,000 population (i.e., approximately
twice the national average of 10.8 cases per 100,000
population) (included 11 states: Alaska, Arizona,
California, Idaho, Nevada, New Mexico, Oklahoma,
Oregon, South Dakota, Utah, and Washington).

2. Consider routine HepA vaccination for children
aged ≥2 years living in states, counties, or

communities where the average annual rate of 
hepatitis A during 1987–1997 was ≥10 cases per 
100,000 population but <20 cases per 100,000 
population (six states: Arkansas, Colorado, Missouri, 
Montana, Texas, and Wyoming).

3. Vaccinate older children (e.g., up to age 10–15 years)
in communities with high rates of hepatitis A to
prevent epidemics.

4. Vaccinate persons at increased risk for hepatitis A
and persons who have chronic liver disease (see
1996, above).

5. Vaccinate any person wishing to obtain immunity.

2006
1. Routine HepA vaccination for all children in the

United States at age 12–23 months.
2. Continue HepA vaccination for children ages

2–18 months in states, counties and communities
with existing vaccination programs.

3. Consider catch-up vaccination for children ages
2–18 years in areas without existing programs,
especially when incidence is increasing or with
ongoing outbreaks among children and adolescents.

4. Vaccinate persons at increased risk for HAV
and persons who have chronic liver disease (see
1996 above).

5. Vaccinate any person wishing to obtain immunity.

Sources: Adapted from CDC. Prevention of hepatitis A through active or passive immunization: recommendations of the Advisory Committee on Immunization 
Practices (ACIP). MMWR Recomm Rep 1996;45(No.RR-15); CDC. Prevention of hepatitis A through active or passive immunization: recommendations of the 
Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep 1999;48(No.RR-12); CDC. Prevention of hepatitis through active or passive 
immunization: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep 2006;55(No.RR-7).
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strategies for increasing childhood HepA vaccination rates (e.g., 
vaccination before entering child care or school or when making 
health care visits for other purposes) (6).

In 2006, ACIP recommended HepA vaccination at age 
12–23 months for all children in the United States (18). ACIP 
encouraged continuation of existing HepA vaccination programs 
for children aged 2–18 years and consideration of catch-up 
vaccination, especially in the context of increasing incidence or 
ongoing outbreaks among children or adolescents (18).

Data Collection and Analysis
This report summarizes results from published literature and 

novel CDC analyses. These results are derived from multiple 
data sources including the National Immunization Survey 
(NIS), NIS-Teen, the National Health Interview Survey 
(NHIS), and the National Notifiable Disease Surveillance 
System (NNDSS). Certain results for HepA vaccination 
coverage are presented by the state’s status (i.e., incidence of 
HAV disease and the 1999 ACIP stratified HepA vaccination 
recommendations): recommended (11 states), considered 
(six states), or nonvaccinating (33 states and DC).

NIS provides vaccine coverage estimates at the national, state, 
and selected local area levels (23). NIS began collecting data on 
HepA vaccine coverage among children aged 24–35 months 
in 2003 (24).  After ACIP recommended routine HepA 
vaccination for children aged 12–23 months in 2006, data for 
children aged 19–35 months were collected and reported as 
national ≥2-dose coverage for 2008 and 2010, and as national 
≥1 dose coverage for 2009 (25–27). Starting in 2011, national 
HepA coverage was reported annually as ≥1 and ≥2 doses, and 
national coverage for ≥1 dose and ≥2 doses was included in the 
reports for up to four years retrospectively (28–30). NIS reports 
for 2008, 2010–2013 also included ≥2-dose HepA coverage 
by economic status (at or above the poverty level or below 
the poverty level), and by mutually exclusive race/ethnicity 
categories (non-Hispanic white only, non-Hispanic black only, 
Hispanic [in combination with any race], non-Hispanic Asian 
only, and non-Hispanic multiracial). In 2009, NIS data for 
HepA vaccine coverage were reported for ≥1 dose by mutually 
exclusive race/ethnicity categories including non-Hispanic 
AI/AN, and non-Hispanic Native Hawaiian or Other Pacific 
Islander (NHOPI) (27).

To summarize progress toward eliminating HAV disease in 
the United States, CDC analyzed or reanalyzed NIS HepA 
coverage data for children 19–35 months by year (2008–2013) 
and number of doses (≥1 and ≥2). This report includes national 
coverage estimates, and coverage estimates according to 1999 
ACIP “recommended” (11 states), “considered” (six states), or 
nonvaccinating (33 states and DC) status, by economic status, 

and by mutually exclusive race/ethnicity categories. Data for 
non-Hispanic AI/AN only and NHOPI only categories also 
were included.

Subjects interviewed for NIS were identified via random-
digit dialing, which included both landlines and, starting in 
2011, cellular telephone numbers. Demographic information 
and health insurance status were collected by telephone 
interview of a parent or guardian from households with an 
age-eligible child. After consent, a mail survey of vaccination 
providers was used to obtain the child’s vaccination history. 
The data were weighted to be representative of the population 
of U.S. children aged 19–35 months. Adjustments were made 
to compensate for nonresponse and for households without 
telephones and those with multiple phone lines or mixed 
telephone use (i.e., landlines and cellular).

For older children and adults, HepA vaccination coverage rates 
were taken from published surveys. Estimates for adolescents 
aged 13–17 years were from the NIS-Teen and estimates for 
adults aged 18–49 years were from the NHIS (31,32).

The number and rates of HAV disease cases overall, by 
race/ethnicity, age, and state were obtained from published 
surveillance data from NNDSS. NNDSS receives weekly 
reports from state health departments summarizing results 
of case investigations conducted by local and state health 
department personnel (5,15,33,34).

CDC estimated the prevalence of anti-HAV from NHANES 
data. NHANES conducts surveys in 2-year cycles of a 
representative sample of the noninstitutionalized U.S. civilian 
population. Survey data from 1999–2000 and 2009–2010 
were used to estimate anti-HAV prevalence among U.S.-
born persons aged ≥6 years. The prevalence of anti-HAV was 
compared between the two survey cycles by age, and prevalence 
was compared in 2009–2010 for U.S.-born non-Hispanic 
whites, non-Hispanic blacks, and Hispanics. Sample sizes 
were insufficient to examine other racial and ethnic groups 
among U.S.-born persons (35). Analysis was performed in 
SAS-callable SUDAAN (Version 11.0) using sampling weights 
to produce population estimates. A p value of <0.05 was 
considered significant.

Measurement of total anti-HAV was performed at CDC 
using the HAVAB-EIA solid phase EIA Assay (Abbott 
Diagnostics, Chicago, Illinois) for 1999–2000 and the Vitros 
HAV-T Anti-HAV Total assay (VITROS Immunodiagnostic 
System, Ortho-Clinical Diagnostics, Inc., Rochester, New 
York) for 2009–2010.* A positive result was defined for 

* This qualitative assay was assessed for cut-off in mIU/mL using a World Health 
Organization Second International Standard dilutional series against three 
master lots of the anti-HAV total reagents. The concentration at the cut-off 
assay mean was 30 mIU/mL (range: 29–31 mIU/mL) (Maria-Magdalena Patru, 
Ortho Clinical Diagnostics, personal communication, 2014).
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purposes of this analysis as having anti-HAV likely to correlate 
with protection. The serologic correlate of protection against 
HAV disease is not well defined but has been estimated as anti-
HAV of approximately 20 IU/mL (11). Assays for anti-HAV do 
not distinguish between antibody induced by HAV infection 
and antibody induced by HepA vaccination.

Results
Hepatitis A Vaccination Coverage

In CDCs analyses, significant differences were found for 
2008–2013 estimates of ≥1-dose HepA vaccine coverage 
among children aged 19–35 months by states according to 
1999 ACIP recommended, considered, or nonvaccinating 
status. Coverage was highest in the 11 states where HepA 
vaccination was recommended, slightly slower in the six states 
where HepA vaccination was to be considered, and lowest in 
states where HepA vaccination was not recommended until 
2006. By 2013, ≥1-dose HepA vaccine coverage was 82%–86% 
in the three groups of states, and remaining disparities were 
decreasing. The pattern of ≥2-dose HepA vaccine coverage, 
although at a lower level, was similar to ≥1-dose HepA 
vaccine coverage reaching 53%–57% in 2013. Differences 
among 1999 vaccinating (recommended and considered) and 
nonvaccinating states were no longer significant in 2010, 2012, 
and 2013 (Table 1).

CDC analyses showed children living below the poverty level 
had greater HepA ≥1-dose vaccine coverage than children at 
or above the poverty level during 2008–2010. During 2008–
2013, HepA ≥2-dose coverage was similar for children above 
or at the poverty level and below the poverty level, except in 
2012, when children above and at the poverty level had greater 
coverage than children below the poverty level (Table 2).

Differences in HepA coverage were substantial among racial/
ethnic groups for both ≥1 dose and ≥2 doses. Hispanic and 
Asian children had the greatest point estimates for ≥1-dose and 
≥2-dose coverage in 2008. Point estimates of HepA vaccine 
coverage remained consistently lower among non-Hispanic 
white and non-Hispanic black children than among children 
in other racial/ethnic groups. Nevertheless, in 2013, ≥1-dose 
coverage had increased to 80% and 82% among non-Hispanic 
white and non-Hispanic black children, respectively (Table 3).

Published 2009 NIS-Teen data for national ≥1-dose and 
≥2-dose HepA coverage among adolescents aged 13–17 years 
were 42.0% (95% CI: 40.8%–43.2%) and 29.5% (95% 
CI: 28.3%–30.7%), respectively (31). Differences were 
evident among states stratified by 1999 ACIP recommended, 
considered, or nonvaccinating status. Coverage with ≥1 dose 

and ≥2 doses was 74.3% (95% CI: 71.1%–77.1%) and 
60.4% (95% CI: 56.8%–63.9%) in areas recommended for 
vaccination, 54.0% (95% CI: 50.5%–57.4%) and 38.7% 
(95% CI: 35.5%–42.2%) in areas considered for vaccination, 
and 27.8% (95% CI: 26.6%–29.0%), and 16.3% (95% CI: 
15.4%–17.3%) in nonvaccinating states, respectively (31). 
Coverage by race/ethnicity showed a pattern similar to that 
seen among children aged 19–35 months in the CDC analysis 
for this report (Table 3).

Published NHIS estimates of national ≥2-dose HepA vaccine 
coverage are from self-report of vaccination. Estimates for 2007 
among adults aged 18–49 years and 2012 among adults aged 
19–49 years were similar, 12.1% (95% CI: 9.9%–14.8%) 
and 12.2% (95% CI: 11.5%–13.0%), respectively (36,37). 
In 2012, coverage was higher among adults who had 
traveled outside the United States since 1995 to a country 
of high or intermediate hepatitis A endemicity (18.9%; 
95% CI: 17.6%–20.3%) (37). In contrast to estimates from 
NIS for children aged 19–35 months, and NIS-Teen for 
adolescents aged 13–17 years, NHIS HepA coverage among 
Hispanic adults was lower in 2007 and 2012 (7.1%; 95% CI: 
4.3%–11.6% and 10.5%; 95% CI: 9.2%–11.9%, respectively) 
than among other racial/ethnic groups, and significantly lower 
than among non-Hispanic whites, whose coverage rates were 
similar to national coverage rates (36,37).

Acute Hepatitis A in the Vaccine Era
Reports from NNDSS documented a steady decline in 

the annual rate of HAV disease from 11.7 cases per 100,000 
population in 1996 to 2.6 cases per 100,000 population 
in 2003 (5). Rates of HAV disease in 17 states with HepA 
vaccination previously recommended (11 states) or considered 
(six states) were lower than rates in the 33 previously 
nonvaccinating states and DC (2.5 and 5.7 cases per 100,000 
population, respectively) (16). Disparities in the distribution 
of cases by geographic area decreased notably nationwide, 
and by 2007 had almost disappeared (5) (Figure 3). Rates of 
HAV disease declined 96.6% from 1996 to 2011 (from 11.7 
to 0.4 cases per 100,000 population), and the number of 
reported cases decreased from 31,032 to 1,398, respectively 
(Figure 1). Previously observed cyclic increases in HAV disease 
disappeared. Starting in 2007, children aged ≥9 years had the 
lowest rate of HAV disease of any age group; the rate of HAV 
disease was <1 case per 100,000 population in all age groups 
starting in 2009 (Figure 2) (15).

Declines in rates of HAV disease were most striking by 
racial/ethnic group. From the average rate for 1990–1997 
to 2003, the rate of HAV disease among Native Americans 



Supplement

36 MMWR / February 12, 2016 / Vol. 65 / No. 1 US Department of Health and Human Services/Centers for Disease Control and Prevention

and Hispanics decreased by 98.8% (95% CI: 98.4%–99.2%) 
and 86.4% (95% CI: 85.3%–87.1%) to 0.8 and 2.8 cases 
per 100,000 population, respectively (16,38). Rates of 
HAV disease among non-Hispanic whites, non-Hispanic 
blacks, and Asians/Pacific Islanders decreased by 78.3% 
(95% CI: 77.1%–78.9%), 80.5% (95% CI: 79.0%–82.6%), 
and 63.0% (95% CI: 57.1%–68.9%), to 1.5, 1.5, and 1.7 
cases per 100,000 population, respectively (16). By 2011, 
national rates of HAV disease among all racial/ethnic groups 
had declined to <1.0 case per 100,000 population, virtually 
eliminating absolute disparities among racial/ethnic groups 
(Figure 4) (15).

Despite these historic declines, in 2011, approximately 1,400 
cases of HAV disease were reported, and in 2012, reports of 
1,562 cases represented the first increase in cases since 1995, 
when HepA vaccine became available in the United States 
(p<0.01) (5,39). Among cases in 2012, rates continued to 
decline for children aged ≤19 years but increased for adults aged 

40–49 years (p = 0.07), for adults aged ≥50 years (p<0.05), and 
among non-Hispanic whites (p<0.01). An estimated 45.8% 
of persons with HAV cases were hospitalized, and 0.6% died, 
which represented increases from previous years. Interviews 
to determine possible sources of exposure were available for 
63.5% of cases; a source was identified in only 20.3% of 
cases, representing 13% of all cases. The majority of possible 
exposures were attributed to international travel outside the 
United States and Canada (12.9%) and to contact with an 
HAV-infected person (approximately 8.1%). Outbreaks 
associated with contaminated food or water accounted for 
1.8% of cases (39). In 2013, reported cases increased again 
to 1,781 (34). Contributing to the increase in 2013 was a 
foodborne outbreak tied to contaminated pomegranate arils 
imported from Turkey, which sickened 165 patients in 10 
states. Most (93%) persons with cases in the 2013 outbreak 
were aged ≥18 years; 42% were hospitalized, three developed 
fulminant hepatitis, and one required a liver transplant (40).

TABLE 1. Estimated national ≥1-dose and ≥2-dose coverage of hepatitis A vaccine among children aged 19–35 months by reporting year and 
by 1999 ACIP hepatitis A vaccine recommendations* — National Immunization Survey, United States, 2008–2013

No. of doses Year
National 

% (95% CI)

11 states† 6 states§ 33 states and DC¶

HepA vaccination 
recommended for 

children aged ≥2 years 
% (95% CI)

HepA vaccination 
considered for 

children aged ≥2 years 
% (95% CI)

No routine HepA 
vaccination for 

children aged ≥2 years 
% (95% CI)

≥1 2013 83.1 (81.9–84.3) 86.1 (82.5–89.7) 84.4 (81.8–87.0) 81.6 (80.2–83.0)**
2012 81.5 (80.4–82.6) 85.5 (82.4–88.6) 83.3 (81.0–85.6) 79.3 (78.0–80.6)††

2011 81.2 (80.2–82.2) 86.7 (84.5–88.9) 83.5 (81.1–85.9) 78.2 (76.9–79.5)††

2010 78.3 (77.2–79.4) 82.5 (79.4–85.6) 82.0 (80.0–84.0) 75.6 (74.3–76.9)††

2009 75.0 (73.9–76.1) 83.4 (80.9–85.9) 78.1 (75.4–80.8) 70.8 (69.4–72.2)††

2008 70.5 (69.4–71.6) 83.0 (80.8–85.2) 77.0 (73.9–80.1) 63.8 (62.4–65.2)††

≥2 2013 54.7 (53.1–56.3) 56.8 (52.1–61.5) 57.4 (53.6–61.2) 53.1 (51.4–54.8)
2012 53.0 (51.5–54.5) 54.3 (49.9–58.7) 55.5 (52.5–58.5) 51.9 (50.4–53.4)
2011 52.2 (50.8–53.6) 56.5 (52.8–60.2) 54.7 (51.4–58.0) 49.7 (48.2–51.2)††

2010 49.7 (48.3–51.1) 51.9 (48.1–55.7) 50.1 (46.9–53.3) 48.8 (47.3–50.3)
2009 46.6 (45.2–48.0) 51.0 (47.4–54.6) 47.6 (43.7–51.5) 44.6 (43.1–46.1)††

2008 40.4 (39.2–41.6) 45.6 (42.5–48.7) 44.2 (40.3–48.1) 37.2 (35.8–38.6)††

Sources: Include estimates of national coverage for 2008–2013. CDC. National, state and local area vaccination coverage among children aged 19–35 months—United 
States, 2008. MMWR Morb Mortal Wkly Rep 2009;58:921–6; Byrd KK, Santibanez TA, Chaves SS. Predictors of hepatitis A vaccination among young children in the 
United States. Vaccine 2011;29:3254–9; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United States, 2010. MMWR 
Morb Mortal Wkly Rep 2011;60:1157–63; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United States, 2011. MMWR 
Morb Mortal Wkly Rep 2012;61:689–96; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United States, 2012. MMWR 
Morb Mortal Wkly Rep 2013;62:733–40; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United States, 2013. MMWR 
Morb Mortal Wkly Rep 2014;63:741–8.
Abbreviations: ACIP = Advisory Committee on Immunization Practices; CI = confidence interval; DC = District of Columbia; HepA = hepatitis A vaccine.
 * In 1999, ACIP recommendations for children aged ≥ 2 years were stratified (i.e., “recommend” vaccination, “consider” vaccination or no recommendation for routine 

vaccination) on the basis of the incidence of HAV disease in geographic locations.
 † Eleven states with 1987–1997 average rate of ≥20 cases of acute HAV infection per 100,000 population and recommended HepA vaccination for children aged ≥2 

years in 1999: Alaska, Arizona, California, Idaho, Nevada, New Mexico, Oklahoma, Oregon, South Dakota, Utah, and Washington.
 § Six states with 1987–1997 average rate of ≥10 cases of acute HAV infection per 100,000 population and considered HepA vaccination for children aged ≥2 years 

in 1999: Arkansas, Colorado, Missouri, Montana, Texas, and Wyoming.
 ¶ Thirty-three states and the District of Columbia with 1987–1997 average rate <10 cases of acute HAV per 100,000 population and no recommendation for routine 

HepA vaccination for children in 1999: Alabama, Connecticut, Delaware, Florida, Georgia, Hawaii, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maine, Maryland, 
Massachusetts, Michigan, Minnesota, Mississippi, Nebraska, New Hampshire, New Jersey, New York, North Carolina, North Dakota, Ohio, Pennsylvania, Rhode Island, 
South Carolina, Tennessee, Vermont, Virginia, West Virginia, Wisconsin and the District of Columbia.

 ** Statistically significant differences (p<0.05) in estimated coverage by ACIP recommendation: 11 states, 6 states, and 33 states and DC.
 †† Statistically significant differences (p<0.01) in estimated coverage by ACIP recommendation: 11 states, 6 states, and 33 states and DC.
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Seroprevalence of Antibody to 
Hepatitis A Virus

Analysis of anti-HAV prevalence from 1999–2000 to 
2009–2010, showed an increase of 28.1% and 15.5% among 
children aged 6–11 and 12–19 years, respectively (p≤0.01). 
Among adults aged 20–29 years and 30–39 years, point 
estimates of anti-HAV prevalence remained largely unchanged 
between the two surveys. Prevalence was lower by 21.2%, 
16.9%, and 27.4% among adults aged 40–49, 50–59, and ≥60 
years, respectively (p<0.01). Among all persons aged ≥6 years, 
the estimated prevalence of anti-HAV decreased from 31.2% 
during 1999–2000 to 26.5% during 2009–2010, respectively 
(p = 0.06) (Table 4).

During 2009–2010, the prevalence of anti-HAV among 
U.S.-born residents differed significantly by race/ethnicity. 

Overall, prevalence was lowest among non-Hispanic whites, 
intermediate among non-Hispanic blacks, and greatest among 
Hispanics, a pattern reflected across all age groups. Among 
non-Hispanic whites, prevalence was <20% in each 10-year 
age group of adults aged 20–59 years (Table 5).

Discussion
Dur ing  1996–2006,  ACIP made  inc rementa l 

recommendations for HepA vaccination focused on children 
and groups with the highest rates of infection (18). National 
declines occurred in reported cases of HAV disease despite 
uneven coverage of HepA vaccine. Declines were accompanied 
by near elimination of absolute disparities by age, race/
ethnicity, and geographic area. In 2011, rates of HAV disease 
were the lowest ever recorded since HAV disease reporting 
began in 1966 (15). Moreover, declines were greater than 
expected on the basis of HepA vaccination coverage. An 
analysis of the impact of HepA vaccination during 1995–2001 
found national coverage among children aged 2–18 years 
averaged 10%, whereas an estimated 51% of expected cases 
of HAV disease in this age group had been prevented in 2001. 
Modest vaccination coverage appeared to be associated with 
a degree of indirect protection for unvaccinated persons in 
the community, or herd protection (41–43). Possible factors 
responsible for herd protection from HepA vaccination include 
the high efficacy of a single dose of vaccine, vaccine–induced 
immunity of young children who otherwise might sustain 
communitywide transmission of HAV, and focused vaccination 
among populations with the highest rates of HAV infection, 
including disadvantaged populations (2,41,42).

Demonstration projects and other special campaigns to reach 
children in high-risk areas and disadvantaged populations 
contributed to initial rapid increases in HepA vaccination 
(38,44–46). The Vaccines for Children (VFC) program was 
implemented in 1994 to provide vaccines at no cost to children 
who might otherwise not be vaccinated because of inability 
to pay for vaccine (47), and HepA vaccine was added to the 
VFC program in 1995. During 2008–2010, national ≥1-dose 
HepA vaccine coverage was greater among children aged 19–35 
months living below than, above, or at the poverty level. The 
availability of VFC program vaccines probably contributed 
to reductions in economic disparities in access to HepA 
vaccination and resulted in increased HepA vaccine coverage 
among economically disadvantaged populations, as has been 
reported for other recommended childhood vaccines (47,48).

HAV disease is much less common in the United States 
than in the past primarily because of the success of childhood 
HepA vaccination. However, nationwide, approximately 1,000 

TABLE 2. Estimated national ≥1-dose and ≥2-dose coverage of 
hepatitis A vaccine among children aged 19–35 months, by reporting 
year, and income above and at or below the poverty level* — 
National Immunization Survey, United States, 2008–2013

No. of 
doses Year

Above and at poverty 
level 

% (95% CI)
Below poverty level 

% (95% CI)

≥1 2013 82.7 (81.2–84.2) 84.0 (81.7–86.3)
2012 82.3 (81.0–83.6) 80.8 (78.7–82.9)
2011 80.3 (79.1–81.5) 82.4 (80.6–84.2)
2010 77.0 (75.6–78.4) 80.7 (78.7–82.7)†

2009 73.2 (71.9–74.5) 78.3 (76.1–80.5)†

2008 68.9 (67.6–70.2) 73.6 (71.2–76.0)†

≥2 2013 56.1 (54.2–58.0) 53.5 (50.6–56.4)
2012 55.4 (53.6–57.2) 49.4 (46.7–52.1)†

2011 53.4 (51.8–55.0) 50.7 (48.2–53.2)
2010 49.1 (47.5–50.7) 51.0 (48.3–53.7)
2009 46.2 (44.7–47.7) 47.3 (44.3–50.3)
2008 40.8 (39.4–42.2) 39.7 (37.1–42.3)

Sources: Include 2008 and 2010–2013 data for ≥2 dose estimates and 2009 
data for ≥1 dose estimate of below the poverty level. CDC. National, state, and 
local area vaccination coverage among children aged 19–35 months—United 
States, 2008. MMWR Morb Mortal Wkly Rep 2009;58:921–6; CDC. National, state, 
and local area vaccination coverage among children aged 19–35 months—
United States, 2010. MMWR Morb Mortal Wkly Rep 2011;60:1157–63; CDC. 
National, state, and local area vaccination coverage among children aged 19–35 
months—United States, 2011. MMWR Morb Mortal Wkly Rep 2012;61:689–96; 
CDC. National, state, and local area vaccination coverage among children aged 
19–35 months—United States, 2012. MMWR Morb Mort l Wkly Rep 2013;62:733–
40; CDC. National, state, and local area vaccination coverage among children 
aged 19–35 months—United States, 2013. MMWR Morb Mortal Wkly Rep 
2014;63:741–8; Byrd KK, Santibanez TA, Chaves SS. Predictors of hepatitis A 
vaccination among young children in the United States. Vaccine 
2011;29:3254–9.
Abbreviation: CI = confidence interval.
* Children were classified as below poverty if their total family income was less 

than the poverty threshold specified for the applicable family size and number 
of children aged <18 years. Children with total family income at or above the 
poverty threshold specified for the applicable family size and number of 
children aged <18 years were classified as at or above poverty. Poverty 
thresholds reflect yearly changes in the Consumer Price Index. Additional 
information is available at http://www.census.gov/hhes/www/poverty.html.

† Statistically significant difference (p<0.01) in estimated vaccination coverage 
by above and at poverty level and below poverty level.

http://www.census.gov/hhes/www/poverty.html
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new cases are reported annually, and increases in cases in 2012 
among adults aged ≥40 years and increases again in 2013 
suggest the epidemiology of HAV infection in the United States 
might be changing. Although current NNDSS surveillance is 
missing risk-factor information for 36% of cases, investigations 
of acute cases in select sites during 2005–2007 found that 
travel was the greatest identified risk factor (46%) (49). 
Travel-related HAV disease theoretically could be prevented 
by ACIP-recommended pre-exposure prophylaxis consisting 
of active or passive immunization or a combination of both 
active and passive immunization (50). More challenging is the 
prevention of unknown exposures and prevention of exposures 
to contaminated food despite continuing efforts by FDA (51). 
Imports of fresh and frozen fruits and vegetables to the United 
States from HAV-endemic countries have increased steadily 
(52).  Imported food from HAV-endemic countries has been 
identified as the source for recent increases in cases of HAV 
disease in European and other developed countries (53–56). 
Some investigators suggest that a substantial proportion of cases 
without recognized exposure are related to contaminated food 
(55,56). Herd protection provides a barrier against spread of 
HAV in populations but will not protect susceptible persons 
when exposed (43,57).

The increase in the prevalence of anti-HAV among U.S.-born 
children between 1999–2000 and 2009–2010 is indicative of 
increased protection against HAV infection through greater 

vaccination coverage, as has been suggested previously (58). 
However, during 2009–2010, an estimated 50% or more of 
non-Hispanic white and non-Hispanic black children aged 
<19 years still lacked anti-HAV protection. These data would 
not have reflected increases in ≥1-dose childhood HepA 
vaccination coverage that were present during 2011–2013 NIS 
data, which would have resulted in increased seroprevalence of 
anti-HAV among children of all racial/ethnic groups. These 
data also would not reflect needed improvements in ≥2-dose 
HepA vaccination among all U.S. children, which is more 
likely than a single dose of HepA vaccine to ensure protection 
into adulthood (59,60).

In contrast to increasing anti-HAV prevalence among 
children, anti-HAV prevalence among U.S.-born adults 
decreased between the 1999–2000 and 2009–2010 NHANES 
(Table 4). Even among Hispanic adults, who historically had 
among the highest seroprevalence of anti-HAV, the 2009–2010 
point estimates of prevalence were approximately 50% among 
Hispanic adults in the third and fourth decade of life. The 
lowest prevalence was among U.S.-born non-Hispanic whites 
(<20% among adults aged 20–59 years), similar to findings 
in a more extensive analysis of NHANES data (61). These 
NHANES estimates suggest that a large proportion of the U.S. 
adult population is susceptible to acute HAV at ages when the 
risk for illness and death is greatest.

TABLE 3. Estimated national ≥1-dose and ≥2-dose coverage of hepatitis A vaccine among children aged 19–35 months, by reporting year and 
race/ethnicity* — National Immunization Survey, United States, 2008–2013

No. of 
doses Year

White, 
non-Hispanic 

% (95% CI)

Black, 
non-Hispanic 

% (95% CI)
Hispanic 

% (95% CI)
AI/AN 

% (95% CI)
Asian 

% (95% CI)
NHOPI 

% (95% CI)

Multi-racial, 
non-Hispanic 

% (95% CI)

≥1 2013 80.3 (78.8–81.8) 82.4 (79.1–85.7) 86.0 (82.8–89.2) 89.8 (83.1–96.5) 90.9 (85.8–96.0) 91.1 (83.3–98.9) 86.7 (83.2–90.2)†

2012 79.4 (78.0–80.8) 83.1 (80.2–86.0) 84.2 (81.7–86.7) 73.2 (52.7–93.7) 87.2 (83.3–91.1) 76.8 (58.2–95.4) 80.2 (75.3–85.1)†

2011 77.0 (75.7–78.3) 83.1 (80.5–85.7) 86.7 (84.8–88.6) 81.7 (73.5–89.9) 87.1 (81.5–92.7) 84.9 (73.2–96.6) 79.5 (74.3–84.7)†

2010 72.8 (71.2–74.4) 79.8 (76.9–82.7) 86.3 (84.2–88.4) 81.9 (74.4 89.4) 81.7 (76.3–87.1) 77.5 (63.8–91.2) 81.1 (76.5–85.7)†

2009 71.3 (69.9–72.7) 71.9 (68.6–75.2) 81.9 (79.5–84.3) 87.0 (77.2–96.8) 82.9 (77.1–88.7) 90.4 (84.2–96.6) 72.6 (67.1–78.1)†

2008 64.9 (63.4–66.4) 70.5 (67.3–73.7) 78.5 (76.2–80.8) 74.9 (66.6–83.2) 80.7 (75.7–85.7) 76.7 (61.8–91.6) 74.1 (69.1–79.1)†

≥2 2013 53.4 (51.5–55.3) 49.1 (44.8–53.4) 56.6 (52.6–60.6) 58.6 (47.1–70.1) 67.3 (60.5–74.1) 50.2 (26.1–74.3) 57.8 (51.8–63.8)†

2012 52.6 (50.8–54.4) 52.0 (48.1–55.9) 54.4 (51.0–57.8) 49.8 (34.2–65.4) 57.5 (49.8–65.2) 48.7 (26.9–70.5) 49.4 (43.7–55.1)
2011 50.0 (48.4–51.6) 50.9 (47.2–54.6) 56.3 (53.1–59.5) 50.3 (39.4–61.2) 56.9 (49.8–64.0) 53.2 (37.0–69.4) 50.2 (43.6–56.8)§

2010 45.8 (44.2–47.4) 48.6 (44.9–52.3) 57.0 (53.9–60.1) 50.9 (40.9–60.9) 50.8 (43.3–58.3) 59.0 (42.4–75.6) 49.8 (43.2–56.4)†

2009 46.2 (44.6–47.8) 41.3 (37.6–45.0) 49.3 (46.0–52.6) 33.2 (23.4–43.0) 50.9 (41.8–60.0) 61.4 (42.9–79.9) 47.8 (41.9–53.7)†

2008 37.6 (36.1–39.1) 39.7 (36.0–43.4) 44.7 (41.8–47.6) 43.0 (33.0–53.0) 47.4 (40.0–54.8) 33.5 (14.1–52.9) 42.3 (36.3–48.3)†

Sources: Include 2009 data for ≥1 dose estimates and 2008 and 2010–2013 data for ≥2 dose estimates. Byrd KK, Santibanez TA, Chaves SS. Predictors of hepatitis A 
vaccination among young children in the United States. Vaccine 2011;29:3254–9; CDC. National, State, and local area vaccination coverage among children aged 
19–35 months—United States, 2008. MMWR 2009;58:921–6; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United 
States, 2010. MMWR Morb Mortal Wkly Rep 2011;60:1157–63; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United 
States, 2011. MMWR Morb Mortal Wkly Rep 2012;61:689–96; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United 
States, 2012. MMWR Morb Mortal Wkly Rep 2013;62:733–40; CDC. National, state, and local area vaccination coverage among children aged 19–35 months—United 
States, 2013. MMWR Morb Mortal Wkly Rep 2014;63:741–8.
Abbreviations: AI/AN = American Indian/Alaska Native; CI = confidence interval; NHOPI = Native Hawaiian and other Pacific Islander.
* Children’s race/ethnicity was reported by parent or guardian. Children identified in this report as white, black, Asian, AI/AN, NHOPI, or multiracial were reported by the 

parent or guardian as non-Hispanic. Children identified as multiracial had more than one race category selected. Children identified as Hispanic might be of any race.
† Statistically significant difference (p<0.01) in estimated vaccination coverage by race/ethnicity.
§ Statistically significant difference (p<0.05) in estimated vaccination coverage by race/ethnicity.
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HAV remains endemic in much of the world (9,12,13,57). 
International travel and the global food economy create 
conditions that could contribute to HAV infection among an 
increasingly susceptible U.S. adult population. Targeted or 
risk-based vaccine recommendations are reported to be more 
complex to implement than age-based recommendations (62). 
The current ACIP recommendations for vaccinating adults 
with identified risk for HAV infection (e.g., travelers, persons 
with chronic liver disease, and MSM) require providers and 
patients to have timely knowledge of risk, vaccination history, 
and possible susceptibility to HAV infection. Lack of provider 
and patient knowledge has been identified as a barrier to 
adult vaccination (63). Universal childhood vaccination and 
risk-based approaches to adult HepA vaccination have been 
successful in preventing HAV-related hospitalizations (64). 
However, this success falls short, as demonstrated by very low 
(≤20%) adult HepA vaccination coverage among travelers 
and persons with chronic liver disease, and accompanied by 
a high proportion of cases of disease among travelers, and 
hospitalizations among adults with chronic liver disease and 
other comorbid conditions (37,39,64,65). The increasing 
proportion of HAV disease cases among adults with identified 

and unidentified sources of exposure adds importance to 
considering new strategies for preventing HAV infection 
among U.S. adults.

Limitations
The findings presented in this report are subject to at least 

six limitations. First, ACIP recommends that the first dose of 
HepA vaccine be administered to children at age 12–23 months 
and the second dose 6–18 months later. Because NIS surveys 
children aged 19–35 months, NIS coverage data probably 
underestimated ≥2-dose HepA completion rates in children 
receiving a second dose after age 35 months (e.g., at school or 
child care entry) (66). Second, sample size was insufficient for 
reliable estimates of vaccine coverage and anti-HAV prevalence 
among some racial/ethnic groups, as indicated by wide 95% 
CIs. Third, race/ethnicity were not categorized similarly in 
survey data from NIS and NHANES, which prevented certain 
comparisons. Fourth, NHANES is representative of the non-
institutionalized U.S. civilian population, and results might not 
be generalizable to the entire U.S. population. Fifth, changes in 
surveillance methods, definitions, and reporting have occurred 

TABLE 4. National prevalence of total antibody to hepatitis A virus, by age group — National Health and Nutrition Examination Survey, United 
States, 1999–2000 and 2009–2010

Age group (yrs)

Anti-HAV prevalence

1999–2000 2009–2010

p valueNo. positive/tested % (95% CI) No. positive/tested % (95% CI)

6–11 173/805 18.9 (10.4–31.8) 547/916 47.0 (39.2–54.8) <0.01
12–19 402/1737 20.0 (14.4–27.1) 449/1024 35.5 (27.7–44.1) <0.01
20–29 116/518 17.5 (13.5–22.2) 166/695 22.2 (18.9–25.9) 0.10
30–39 123/509 18.9 (14.7–24.0) 92/650 13.5 (10.2–17.8) 0.09
40–49 217/469 34.8 (30.1–39.7) 94/632 13.6 (10.7–17.1) <0.01
50–59 177/381 37.8 (31.4–44.7) 159/560 20.9 (16.8–25.8) <0.01
≥60 828/1,132 64.3 (56.7–71.2) 625/1376 36.9 (32.6–41.4) <0.01
All (≥6) 2,036/5,551 31.2 (28.1–34.6) 2,132/5,853 26.5 (23.3–30.0) 0.06

Abbreviations: CI = confidence interval; HAV = hepatitis A virus.

TABLE 5. National prevalence of total antibody to hepatitis A virus (anti-HAV) by race/ethnicity — National Health and Nutrition Examination Survey, United 
States, 2009–2010

Age group 
(yrs)

Anti-HAV prevalence

White, non-Hispanic Black, non-Hispanic Hispanic

No. positive/tested % (95% CI) No. positive/tested % (95% CI) No. positive/tested % (95% CI)

6–11 86/284 28.4 (22.6–34.9) 98/186 50.8 (41.7–60.0) 326/385 84.0 (73.7–90.8)
12–19 85/371 23.6 (16.6–32.4) 92/234 38.9 (31.0–47.5) 245/357 69.4 (57.8–79.0)
20–29 61/368 17.6 (14.0–21.9) 31/155 20.4 (15.2–26.9) 62/135 47.0 (41.4–52.7)
30–39 38/417 9.7 (6.6–13.9) 24/120 20.2 (12.9–30.4) 18/87 21.4 (11.5–36.2)
40–49 49/424 12.0 (8.6–16.4) 22/124 17.4 (9.6–29.4) 21/71 31.7 (19.9–46.4)
50–59 63/352 16.6 (12.4–22.0) 57/133 43.0 (35.8–50.5) 38/69 57.2 (35.9–76.2)
≥60 343/965 32.3 (28.7–36.2) 149/243 62.8 (55.0–70.0) 124/153 83.8 (74.2–90.2)
All (≥6) 725/3,181 20.3 (18.1–22.8) 473/1,195 35.0 (31.7–38.5) 834/1,257 60.1 (53.1–66.7)

Abbreviations: CI = confidence interval; HAV = hepatitis A virus.
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over the years, which might have resulted in underestimating or 
overestimating the number of cases diagnosed and nationally 
reported. Finally, these changes also might account for apparent 
discrepancies in acute HAV disease rates reported for the same 
periods (3,5,6,15).

Conclusion
ACIP-recommended childhood HepA vaccination in the 

United States has eliminated most absolute disparities in HAV 
disease by age, racial and ethnic group, and geographic area 
with relatively modest ≥1-dose and ≥2-dose vaccine coverage. 
Although population protection (as indicated by vaccination 
coverage and seroprevalence of anti-HAV) is increasing 
among children, the proportion of adults with protection has 
declined. New racial/ethnic-related disparities in protection 
are becoming evident. It will be years before HepA–vaccinated 
children replace adults in the population who currently lack 
protection. Rates of HAV disease have decreased overall; 
however, since 2007, rates have been higher among adults 
than among children aged ≤9 years, and rates among older 
age groups have plateaued or increased since 2011. The gap in 
HAV disease between young children and adults is an emerging 
health disparity that will require new strategies to continue 
progress toward elimination of HAV infection.
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