
American Journal of Infection Control 47 (2019) 883−888

Contents lists available at ScienceDirect

American Journal of Infection Control

journal homepage: www.aj ic journal .org
Major Article
Characteristics associated with hepatitis B vaccination initiation
and completion among adults traveling to a country of high
or intermediate endemicity
Changwei Tian MDa,*, Xiaofei Ding MDa, Hua Wang MDb, Wenming Wang MDb, Xiaoming Luo MDb

aDepartment of Immunization Planning, Kunshan Centers for Disease Control and Prevention, Kunshan, Jiangsu Province, People’s Republic of China
bDepartment of Infectious Disease Control, Kunshan Centers for Disease Control and Prevention, Kunshan, Jiangsu Province, People’s Republic of China
Key Words:
* Address correspondence to Changwei Tian, MD, K
Control and Prevention, No.48, West Tongfeng Rd, Kunsh
People’s Republic of China.

E-mail address: tiancwcdc@126.com (C. Tian).
Funding/support: This work was supported by the Ku

Development and Science & Technology (No. 001ZX07)
wei” Youth Science Project (No. KJXW2017073). The spo
design; collection, analysis, and interpretation of data;
decision to submit the article for publication.

Conflicts of interest: None to report.

https://doi.org/10.1016/j.ajic.2019.02.014
0196-6553/© 2019 Association for Professionals in Infect
Background: The hepatitis B (HepB) vaccine is recommended for adults traveling to a country of high or
intermediate endemicity.
Methods: Data from the 2016 and 2017 National Health Interview Surveys were pooled.
Results: The weighted prevalence of HepB vaccination initiation (≥1 dose) was 37.67% in 2016 (weighted
number: 30,581,813/81,192,803) and 40.20% in 2017 (weighted number: 34,509,993/85,849,427). The
weighted prevalence of HepB vaccination completion (≥3 doses) was 29.97% in 2016 (weighted number:
24,331,218/81,192,803) and 31.78% in 2017 (weighted number: 27,282,536/ 85,849,427). Characteristics
independently associated with HepB vaccination initiation (in descending order by odds ratio) included age,
receipt of influenza vaccine, education, ever having lived with someone with hepatitis, class of worker, num-
ber of physician visits in the past 12 months, ratio of family income to the poverty threshold, region, sexual
orientation, gender, heath insurance, computer use, physical activity, and Hispanic ethnicity. Similar results
were found in the analysis for HepB vaccination completion, except that subjects born in the United States
showed a higher likelihood of HepB vaccination completion.
Conclusions: HepB vaccination initiation and completion were associated with a number of characteristics
that can be utilized to develop strategies to increase HepB vaccination coverage among adults traveling to a
country of high or intermediate endemicity.
© 2019 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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The global prevalence of hepatitis B surface antigen in the general
population in 2016 was estimated to be 3.9%, corresponding to
291,992,000 infections.1 Of these infections, around 10% were diag-
nosed, and only 5% of individuals eligible for treatment actually
received antiviral therapy.1

From 2012 through 2016, 15,324 cases of acute hepatitis B virus
(HBV) infection were reported in the United States, but the actual
number of acute cases is believed to be 6.5 times the number of
reported cases.2 The incidence of acute hepatitis B (HepB) is greatest
for persons 30 to 49 years of age (>2 per 100,000 population) in the
United States.2 Because no virological cure exists for HBV infection,
the best way to prevent new HBV infections is by interrupting trans-
mission through effective use of the HepB vaccine,3,4 and ending
transmission would require immunization of every susceptible per-
son in a population.5 To reduce the health burden of HepB among
adults, the US Centers for Disease Control and Prevention Advisory
Committee on Immunization Practices recommended routine HepB
vaccination for adults who are at increased risk for infection, includ-
ing adults traveling to a country of high or intermediate endemicity
of HepB, or for any person wishing to obtain immunity.6 Timely
updates on vaccination coverage estimates is important to developing
a better understanding of the factors that contribute to low vaccina-
tion rates and modifying strategies and interventions to improve vac-
cination coverage. The National Health Interview Survey (NHIS) serves
as an important source of information on the health of the civilian,
non-institutionalized population of the United States. From 2010
through 2015, HepB vaccination coverage in the United States
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decreased overall among adults who were ≥19 years of age.5 The most
recent national estimate of HepB vaccination coverage (≥3 doses),
based on the 2015 NHIS, was 24.6% for adults who were ≥19 years of
age.7 In addition, information on factors associated with HepB vaccina-
tion coverage among US adults is limited.8 Therefore, based on the
2016 and 2017 NHIS, the objective of this study was to identify charac-
teristics associated with HepB vaccination among US adults traveling to
a country of high or intermediate endemicity of HepB.
MATERIALS ANDMETHODS

The NHIS is a nationally representative, cross-sectional household
interview survey. The sample design followed a multistage area prob-
ability design. To increase the sample size, we combined the merged
data (Family, Person, and Sample Adult files) from the 2016 and 2017
NHIS. The conditional response rates for the Family section were
98.9% in 2016 and 98.9% in 2017, and they were 80.9% in 2016 and
80.7% in 2017 for the Sample Adult section. Questions related to adult
HepB immunizations included asking if the respondent had ever
received the HepB vaccine and the number of HepB shots received.
The NHIS was approved by the Research Ethics Review Board of the
National Center for Health Statistics. In this analysis, we limited the
adults to those having traveled to regions with intermediate or high
prevalence of HepB virus infection (defined as travel outside of the
United States since 1995 to locations other than Europe, Japan, Aus-
tralia, New Zealand, or Canada).8,9

In this analysis, persons self-reporting the receipt of 3 or more doses
of HepB vaccine were considered to be fully vaccinated for HepB. Based
on previous studies,8,9 we included 6 demographic characteristics (gen-
der, age, region, race, Hispanic ethnicity, and nativity disparity), 6 socio-
economic characteristics (marital status, class of worker, education,
computer usage, health insurance coverage, and ratio of family income
to the poverty threshold), 5 health behavior characteristics (smoking,
drinking, light/moderate physical activity, pneumonia vaccine, influ-
enza vaccine), and 1 health care characteristic (number of physician vis-
its in the past 12 months). Specific risk factors of HepB infection
included sexual orientation, chronic liver disease (defined as those who
answered “yes” to the question, “Has a doctor or other health profes-
sional ever told you that you had any kind of chronic or long-term liver
condition?”),8 and ever having lived with someone with hepatitis. Char-
acteristics with 3 or more categories were treated as indicator (dummy)
variables in the logistic analysis. Characteristics were then included in
themultivariate model if the P values were <.10 in individual univariate
logistic models. The above-mentioned specific risk factors of HepB
infection were included in the multivariate model regardless of the P
values. According to the NHIS, survey procedures were used to account
for the multistaged, clustered, and stratified sample design. In addition,
to achieve annualized results the sampling weight for pooled data was
adjusted by dividing by 2. Stata 12 software (StataCorp LLC; College Sta-
tion, TX) was used, and P ≤ .05 was considered statistically significant.
RESULTS

After excluding respondents who answered “don’t know” or did not
provide an answer (weighted percentage: 9.64%), this analysis included
19,123 adults (weighted number: 167,042,230) who were ≥18 years old
and had traveled to a country of high or intermediate endemicity. The
weighted prevalence of HepB vaccination initiation (≥1 dose) was
37.67% in 2016 (weighted number: 30,581,813/81,192,803) and 40.20%
in 2017 (weighted number: 34,509,993/85,849,427). The weighted
prevalence of HepB vaccination completion (≥3 doses) was 29.97% in
2016 (weighted number: 24,331,218/81,192,803) and 31.78% in 2017
(weighted number: 27,282,536/85,849,427). Detailed results from the
univariate andmultivariate analyses are shown in Table 1.
Adults who have a specific risk

In the multivariate analysis, those who had ever lived with some-
one with hepatitis (initiation: adjusted odds ratio [aOR], 1.60, 95%
confidence interval [CI], 1.29-1.98; completion: aOR, 1.50, 95% CI,
1.19-1.89) and gay/lesbian/bisexual orientation (initiation: aOR, 1.30,
95% CI, 1.04-1.63; completion: aOR, 1.30, 95% CI, 1.00-1.68) showed a
higher likelihood of HepB vaccination. Subjects with chronic liver dis-
ease showed a non-significantly higher likelihood of HepB vaccina-
tion initiation and completion.

Demographic characteristics

In multivariate analysis, subjects living in the Western United
States (initiation: aOR, 1.31, 95% CI, 1.13-1.52; completion: aOR, 1.44,
95% CI, 1.23-1.68), who were female (initiation: aOR, 1.30, 95% CI,
1.18-1.42; completion: aOR, 1.31, 95% CI, 1.19-1.44), and who were of
non-Hispanic ethnicity (initiation: aOR, 1.17, 95% CI, 1.01-1.35; com-
pletion: aOR, 1.27, 95% CI, 1.08-1.49) had a higher likelihood of HepB
vaccination. Subjects who were ≥80 years of age (initiation: aOR,
0.09, 95% CI, 0.06-0.13; completion: aOR, 0.06, 95% CI, 0.04-0.10), 60
to 79 years of age (initiation: aOR, 0.23, 95% CI, 0.20-0.26; comple-
tion: aOR, 0.21, 95% CI, 0.19-0.25), and 40 to 59 years of age (initia-
tion: aOR, 0.46, 95% CI, 0.41-0.51; completion: aOR, 0.44, 95% CI, 0.39-
0.49) had a lower likelihood of HepB vaccination. Subjects born in the
United States showed a higher likelihood of HepB vaccination com-
pletion (aOR, 1.19, 95% CI, 1.02-1.38) but not initiation (aOR, 1.11,
95% CI, 0.97-1.28).

Socioeconomic characteristics

In multivariate analysis, being employed by the government (initia-
tion: aOR, 1.45, 95% CI, 1.30-1.61; completion: aOR, 1.49, 95% CI, 1.32-
1.67), use of a computer on a daily basis (initiation: aOR, 1.23, 95% CI,
1.09-1.39; completion: aOR, 1.26, 95% CI, 1.10-1.45), education level of
associate degree or higher (initiation: aOR, 1.65, 95% CI, 1.43-1.90; com-
pletion: aOR, 1.66, 95% CI, 1.42-1.95), having some college but no
degree (initiation: aOR, 1.36, 95% CI, 1.17-1.58; completion: aOR, 1.36,
95% CI, 1.15-1.61), and having private health insurance (initiation: aOR,
1.28, 95% CI, 1.05-1.56; completion: aOR, 1.30, 95% CI, 1.05-1.60) were
associated with higher adjusted odds of HepB vaccination. However,
ratios of family income to the poverty threshold that were ≥4 (initia-
tion: aOR, 0.74, 95% CI, 0.62-0.90; completion: aOR, 0.76, 95% CI, 0.63-
0.93), 2 to 4 (initiation: aOR, 0.80, 95% CI, 0.67-0.96; completion: aOR,
0.81, 95% CI, 0.67-0.99), and 1 to 2 (initiation: aOR, 0.77, 95% CI, 0.64-
0.94; completion: aOR, 0.77, 95% CI, 0.63-0.95) were associated with
lower adjusted odds of HepB vaccination.

Health behavior characteristics

In multivariate analysis, subjects engaged in physical activity
≥5 times/week (initiation: aOR, 1.22, 95% CI, 1.09-1.36; completion:
aOR, 1.18, 95% CI, 1.05-1.34) or 1 to 4 times/week (initiation: aOR,
1.18, 95% CI, 1.05-1.33; completion: aOR, 1.18, 95% CI, 1.04-1.34) and
subjects ever receiving an influenza vaccine (initiation: aOR, 1.92,
95% CI, 1.75-2.11; completion: aOR, 2.05, 95% CI, 1.85-2.28) had a
higher likelihood of HepB vaccination. In addition, current drinkers
showed a marginally lower likelihood of HepB vaccination (initiation:
aOR, 0.87, 95% CI, 0.76-1.00; completion: aOR, 0.86, 95% CI, 0.73-
1.00).

Health care characteristic

Compared with those having no physician visit in the past 12
months, adults having 1 physician visit (initiation: aOR, 1.20, 95% CI,



Table 1
Characteristics associated with hepatitis B vaccination initiation and completion from weighted logistic regression among adults traveling to a country of high or intermediate endemicity (2016 and 2017 National Health Interview
Surveys)

Initiation (at least 1 dose) vs none Completion (3 or more doses) vs none

Characteristic Unweighted N Crude OR (95% CI) P value Adjusted OR (95% CI) P value Unweighted N Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Chronic liver diseases
No 18,856 1.00 — 1.00 — 17,415 1.00 — 1.00 —
Yes 256 1.28 (0.95-1.73) .11 1.41 (0.92-2.17) .12 234 1.26 (0.91-1.74) .17 1.28 (0.79-2.06) .31

Ever lived with someone with hepatitis
No 17,698 1.00 — 1.00 — 16,376 1.00 — 1.00 —
Yes 777 1.58 (1.31-1.90) <.01 1.60 (1.29-1.98) <.01 700 1.54 (1.26-1.89) <.01 1.50 (1.19-1.89) <.01

Sexual orientation
Not gay (male) or
lesbian (female)

18,163 1.00 — 1.00 — 16,782 1.00 — 1.00 —

Gay (male), lesbian
(female), bisexual

580 1.81 (1.46-2.25) <.01 1.30 (1.04-1.63) .02 517 1.82 (1.43-2.31) <.01 1.30 (1.00-1.68) .05

Gender
Male 9128 1.00 — 1.00 — 8447 1.00 — 1.00 —
Female 9995 1.33 (1.24-1.44) <.01 1.30 (1.18-1.42) <.01 9213 1.35 (1.24-1.46) <.01 1.31 (1.19-1.44) <.01

Born in the United States
No 4401 1.00 — 1.00 — 4027 1.00 — 1.00 —
Yes 14,718 1.30 (1.19-1.42) <.01 1.11 (0.97-1.28) .13 13,629 1.42 (1.29-1.57) <.01 1.19 (1.02-1.38) .03

Age
18-39 7105 1.00 — 1.00 — 6390 1.00 — 1.00 —
40-59 6457 0.51 (0.47-0.56) <.01 0.46 (0.41-0.51) <.01 6001 0.50 (0.46-0.55) <.01 0.44 (0.39-0.49) <.01
60-79 4875 0.30 (0.27-0.33) <.01 0.23 (0.20-0.26) <.01 4611 0.29 (0.26-0.32) <.01 0.21 (0.19-0.25) <.01
≥80 686 0.12 (0.09-0.18) <.01 0.09 (0.06-0.13) <.01 658 0.10 (0.07-0.15) <.01 0.06 (0.04-0.10) <.01

Region
Northeast 3108 1.00 — 1.00 — 2867 1.00 — 1.00 —
Midwest 4026 1.10 (0.96-1.26) .16 1.07 (0.93-1.24) .33 3735 1.11 (0.96-1.29) .14 1.07 (0.92-1.25) .39
South 6177 0.94 (0.83-1.06) .31 0.97 (0.85-1.10) .64 5664 0.91 (0.79-1.04) .17 0.94 (0.82-1.09) .42
West 5812 1.21 (1.06-1.37) <.01 1.31 (1.13-1.52) <.01 5394 1.28 (1.11-1.47) <.01 1.44 (1.23-1.68) <.01

Race
Black 1437 1.00 — 1.00 — 1294 1.00 — 1.00 —
White 15,662 0.94 (0.82-1.09) .43 0.85 (0.72-1.00) .06 14,523 1.00 (0.85-1.17) 1.00 0.88 (0.73-1.05) .16
Asian 1807 1.18 (1.00-1.39) .05 0.96 (0.78-1.18) .68 1647 1.21 (1.02-1.46) .03 0.97 (0.78-1.21) .78

Hispanic ethnicity
Yes 2908 1.00 — 1.00 — 2659 1.00 — 1.00 —
No 16,215 1.32 (1.17-1.48) <.01 1.17 (1.01-1.35) .03 15,001 1.45 (1.26-1.66) <.01 1.27 (1.08-1.49) <.01

Marital status
Never married 4051 1.00 — 1.00 — 3645 1.00 — 1.00 —
Married or living with
partner

11,185 0.66 (0.60-0.74) <.01 0.98 (0.87-1.10) .69 10,373 0.67 (0.61-0.75) <.01 0.99 (0.87-1.13) .89

Widowed, divorced,
or separated

3866 0.46 (0.40-0.53) <.01 0.92 (0.79-1.08) .29 3621 0.44 (0.39-0.51) <.01 0.91 (0.77-1.07) .24

Class of worker
Employee of private
company

14,692 1.00 — 1.00 — 13,593 1.00 — 1.00 —

Government employee 3659 1.42 (1.29-1.55) <.01 1.45 (1.30-1.61) <.01 3374 1.48 (1.33-1.64) <.01 1.49 (1.32-1.67) <.01
Computer use

Not every day 4770 1.00 — 1.00 — 4448 1.00 — 1.00 —
Every day 14,281 1.99 (1.80-2.20) <.01 1.23 (1.09-1.39) <.01 13,147 2.17 (1.95-2.42) <.01 1.26 (1.10-1.45) <.01

Education
High school or below 4147 1.00 — 1.00 — 3898 1.00 — 1.00 —
Some college, no degree 3546 1.76 (1.54-2.01) <.01 1.36 (1.17-1.58) <.01 3248 1.82 (1.57-2.11) <.01 1.36 (1.15-1.61) <.01
Associate degree or higher 11,395 2.15 (1.91-2.43) <.01 1.65 (1.43-1.90) <.01 10,480 2.31 (2.01-2.65) <.01 1.66 (1.42-1.95) <.01

(continued on next page)
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Table 1 (Continued)

Initiation (at least 1 dose) vs none Completion (3 or more doses) vs none

Characteristic Unweighted N Crude OR (95% CI) P value Adjusted OR (95% CI) P value Unweighted N Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Health insurance
None 1339 1.00 — 1.00 — 1239 1.00 — 1.00 —
Private 14,786 1.71 (1.45-2.01) <.01 1.28 (1.05-1.56) .01 13,622 1.90 (1.60-2.27) <.01 1.30 (1.05-1.60) .02
Public 2932 0.96 (0.79-1.18) .73 1.08 (0.86-1.36) .52 2741 0.99 (0.79-1.24) .95 1.07 (0.82-1.38) .63

Ratio of family income to the poverty threshold
<1 1806 1.00 — 1.00 — 1611 1.00 — 1.00 —
1-2 2168 0.68 (0.57-0.80) <.01 0.77 (0.64-0.94) <.01 1998 0.69 (0.57-0.83) <.01 0.77 (0.63-0.95) .02
2-4 4084 0.84 (0.72-0.98) .03 0.80 (0.67-0.96) .01 3771 0.89 (0.75-1.05) .18 0.81 (0.67-0.99) .04
≥4 8797 0.90 (0.79-1.04) 0.15 0.74 (0.62-0.90) <0.01 8178 0.99 (0.85-1.15) 0.90 0.76 (0.63-0.93) <0.01

Drinking
Abstainer 2725 1.00 — 1.00 — 2502 1.00 — 1.00 —
Former 1877 0.82 (0.70-0.97) .02 0.94 (0.78-1.14) .52 1756 0.86 (0.72-1.03) .10 0.96 (0.78-1.18) .68
Current 14,406 1.08 (0.95-1.22) .23 0.87 (0.76-1.00) .06 13,296 1.11 (0.97-1.27) .13 0.86 (0.73-1.00) .05

Smoker
Never 12,555 1.00 — 1.00 — 11,551 1.00 — 1.00 —
Current 1969 0.85 (0.75-0.97) .01 1.11 (0.95-1.29) .19 1832 0.84 (0.73-0.97) .01 1.11 (0.94-1.31) .23
Former 4589 0.70 (0.64-0.77) <.01 0.93 (0.83-1.03) .18 4267 0.69 (0.63-0.77) <.01 0.92 (0.82-1.04) .18

Light/moderate activity (times per week)
Never 5000 1.00 — 1.00 — 4645 1.00 — 1.00 —
1-4 7099 1.46 (1.31-1.63) <.01 1.18 (1.05-1.33) <.01 6549 1.51 (1.34-1.70) <.01 1.18 (1.04-1.34) <.01
≥5 6279 1.45 (1.30-1.61) <.01 1.22 (1.09-1.36) <.01 5774 1.48 (1.32-1.67) <.01 1.18 (1.05-1.34) <.01

Pneumococcal vaccine*
Never 13,687 1.00 — — — 12,677 1.00 — — —
Ever 4856 1.06 (0.97-1.16) .19 — — 4495 1.07 (0.97-1.17) .20 — —

Influenza vaccine
Never 10,035 1.00 — 1.00 — 9294 1.00 — 1.00 —
Ever 9041 1.63 (1.50-1.77) <.01 1.92 (1.75-2.11) <.01 8324 1.74 (1.59-1.90) <.01 2.05 (1.85-2.28) <.01

Number of physician visits in the past 12 months
0 2614 1.00 — 1.00 — 2413 1.00 — 1.00 —
1 3482 1.25 (1.09-1.44) <.01 1.20 (1.02-1.40) .03 3210 1.29 (1.11-1.49) <.01 1.23 (1.04-1.46) .02
2-3 5463 1.30 (1.15-1.48) <.01 1.22 (1.05-1.41) <.01 5052 1.36 (1.18-1.57) <.01 1.23 (1.04-1.46) .01
≥4 7544 1.40 (1.25-1.58) <.01 1.40 (1.22-1.62) <.01 6967 1.47 (1.29-1.68) <.01 1.44 (1.23-1.69) <.01

OR, odds ratio; CI, confidence interval.
*The pneumococcal vaccine variable was not included in the multivariate analysis.
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1.02-1.40; completion: aOR, 1.23, 95% CI, 1.04-1.46), 2 to 3 physician
visits (initiation: aOR, 1.22, 95% CI, 1.05-1.41; completion: aOR, 1.23,
95% CI, 1.04-1.46), or ≥4 physician visits (initiation: aOR, 1.40, 95% CI,
1.22-1.62; completion: aOR, 1.44, 95% CI, 1.23-1.69) in the past 12
months had a higher likelihood of HepB vaccination.

DISCUSSION

From 2010 through 2015, HepB vaccination coverage (≥3 doses)
decreased overall among travelers to areas of high or intermediate
endemicity who were ≥19 years of age (30.5% to 35.0%; test for trend,
P < .01), and HepB vaccination coverage (≥3 doses) was 31.6% among
international travels in 2015.5 Similar HepB vaccination coverage (≥3
doses) occurred in 2016 (29.97%) and in 2017 (31.78%).5 In addition
to the specific risk factors for HepB infection, a number of other fac-
tors, including demographic, socioeconomic, health behavior, and
health care characteristics, were found to be associated with HepB
vaccination coverage.

Studies on characteristics associated with HepB vaccination
among the US population are limited. Data from the 2000 NHIS
showed that young age (18 to 29 years), never being married, having
donated blood, and past human immunodeficiency virus (HIV) testing
were independently associated with receiving vaccination (≥1 dose)
for men.10 For women, young age (18 to 29 years) and previous vacci-
nations were significant factors associated with receiving HepB vacci-
nation (≥1 dose).8 HepB vaccination did not differ significantly by
race and educational level.10 The 2009 NHIS showed that characteris-
tics independently associated with a higher likelihood of HepB vacci-
nation (≥1 dose) included the following: younger age, being female,
achieving some higher education, having ≥2 physician contacts in the
past year, ever being tested for HIV, being employed in health care,
having received an influenza vaccination in the previous year, and
ever having received hepatitis A vaccination.11 There were no signifi-
cant differences in HepB vaccine uptake (≥1 dose) by race or ethnic-
ity, with the exception of Hispanic adults, who were less likely to be
vaccinated, and there was no significant difference in HepB vaccine
uptake (≥1 dose) by employment status, poverty level, or insurance
status.11 In addition, the 2015 NHIS showed that characteristics inde-
pendently associated with HepB vaccination (≥1 dose) among travel-
ers included age, race/ethnicity, educational level, duration of US
residence, number of physician contacts in the past year, status of
ever being tested for HIV, health care personnel status, and ever hav-
ing lived with a hepatitis patient.9

For HepB vaccination completion, the 2009 NHIS showed that
characteristics independently associated with a higher likelihood of
HepB vaccination (≥3 doses) included younger age, being female,
being non-Hispanic white, achieving some higher education, having
≥4 physician contacts in the past year, ever being tested for HIV,
being employed in health care, having received an influenza vaccina-
tion in the previous year, and ever having received hepatitis A vacci-
nation,11 but there were no significant findings with marital status,
employment status, poverty level, or health insurance.11

Among adults with chronic liver disease, receiving ≥3 doses of
HepB vaccination was associated with age (18−49 years), having
some college education or higher, living in the Midwest region, and
being divorced or separated.8 Among adults without chronic liver dis-
ease, receiving ≥3 doses of HepB vaccination was associated with age
(18−49 years), being female, having a high school education or
higher, being employed, living at or above the poverty level, having
private health insurance, being of non-Hispanic race/ethnicity, living
in the Midwest or West regions, never having been married, having
received influenza vaccination in the past 12 months, having a pri-
mary doctor, having had at least 1 medical office visit in the past 12
months, having traveled to regions with intermediate or high preva-
lence of HBV infection, and not having diabetes.6
Among women of reproductive age, reported HepB vaccination
(≥3 doses) was 33% lower for foreign-born (27.3%) than US-born
(40.9%) women,12 and factors associated with vaccination (≥3 doses)
in both groups included education, income, and health insurance
coverage.12 Data from the 2015 NHIS showed that characteristics
independently associated with vaccination (≥3 doses) among travel-
ers included age, sex, race/ethnicity, educational level, region,
duration of US residence, number of physician contacts in the past
year, status of ever being tested for HIV, and employment in health
care.9

This analysis of the most recent data from the NHIS confirmed that
rates of HepB vaccination varied based on a number of characteristics.
In addition, education, doctor recommendation, and physical activity
were also of pivotal importance in acceptance of other recommended
vaccines such as the influenza or pneumococcal vaccine.13-16 This
study has several limitations. First, HepB vaccination was based on
self-report and may be subject to recall bias. Second, the intervals
between doses of HepB vaccination were not available; therefore, the
important issue of whether or not the multidose HepB vaccine was
administered within the recommended schedule17,18 cannot be
assessed. Finally, knowledge and beliefs about vaccines have been
found to be associated with other recommended vaccines;19,20 how-
ever, such information is not available in this analysis.

CONCLUSIONS

To improve the rate of HepB vaccination initiation among adults
traveling to a country of high or intermediate endemicity, in addition
to focusing on the specific risk factors of HepB infection, policy-
makers, researchers, and primary care providers should also address
the barriers of being older; living in the Northeastern, Midwestern,
and Southern United States; being of Hispanic ethnicity; being
employed by private companies; not having daily computer use; hav-
ing a lower education; not having private insurance; having a higher
ratio of family income to the poverty threshold; having less physical
activity; not receiving an influenza vaccine; and having fewer num-
bers of physician visits. Overall, the above-mentioned recommenda-
tions could also be applicable to improving completion of HepB
vaccination. Better education materials and communication methods
focusing on these barriers could be developed to improve the cover-
age of HepB vaccination initiation and completion among adults trav-
eling to a country of high or intermediate endemicity.
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