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Abstract
Foreign-born African immigrants bear a large burden of hepatitis B virus (HBV)-related liver disease in the U.S. However, 
HBV awareness and knowledge of HBV screening and vaccination among this population is limited. This study aimed to 
provide a better understanding of HBV burden in this vulnerable population and to identify risk factors for the implementa-
tion of more effective prevention and treatment programs. We conducted a cross-sectional survey among 71 first-generation 
African Americans in New York City. Participants’ sociodemographic characteristics, HBV screening and vaccination history, 
knowledge of HBV transmission, and other related issues were asked. The study sample included 46 men and 23 women, 
with an average age of 32.75. Of the sample, 87.50% participants migrated from sub-Saharan Africa and 79.10% had lived 
in the U.S. for 10 or fewer years. Almost half of participants never underwent HBV screening (44.29%) or HBV vaccination 
(49.23%). About two-thirds (60.87%) of participants never received any HBV screening or vaccination recommendation from 
doctors. Multivariable analysis results showed that having a college degree and being currently married were significantly 
associated with HBV screening, while having health insurance was significantly associated with HBV vaccination. Survey 
data further indicated that first-generation African immigrants had very limited knowledge of HBV transmission, suggesting 
that this population would benefit from greater awareness of HBV risk factors and modes of transmission. The influence of 
education, marriage and spousal support, and access to health insurance on HBV screening and vaccination should be noted 
and further examined in future public health interventions and research.
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Introduction

Worldwide, nearly 257 million people live with chronic 
hepatitis B virus (HBV) infection [1], which signifi-
cantly increases risk of chronic hepatitis, cirrhosis, and 

hepatocellular carcinoma (HCC). Globally, these diseases 
account for 500,000 to 1.2 million deaths each year [2]. Mor-
bidity and mortality from HBV are notably high in tropical 
and subtropical countries [3]. This is the case especially in 
many sub-Saharan countries, including Cameroon, Gabon, 
Namibia, Burkina Faso, and Nigeria, where HBV infection 
is considered hyperendemic. In these countries, about 8% 
of the general population are chronic carriers of hepatitis B 
surface antigen (HBsAg) [4].

Despite the fact that a vaccine against HBV has been 
available since 1982, HBV vaccine coverage remains low 
in Africa, estimated at 70% in 2012 [5]. In addition, the 
prevalence of African adults with chronic HBV infec-
tion is estimated at 5–10%. Due to the relatively low 
prevalence of the serum hepatitis B e-antigen (HBeAg) 
among Africans, HBV infection in Africa is thought to be 
acquired primarily in early childhood through horizon-
tal transmission rather than through vertical transmission 

 *	 Grace X. Ma 
	 Grace.ma@temple.edu

1	 Department of Biological Sciences, Hunter College of The 
City University of New York, New York, NY, USA

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

3	 Arthur Ashe Institute for Urban Health, New York, NY, USA
4	 Department of Clinical Sciences, Lewis Katz School 

of Medicine, Temple University, Philadelphia, PA, USA
5	 Temple University, 3440 N Broad Street, Suite 320, Kresge 

East Bldg., Philadelphia, PA 19140, USA

http://orcid.org/0000-0002-3619-0550
http://crossmark.crossref.org/dialog/?doi=10.1007/s10900-019-00668-z&domain=pdf


1038	 Journal of Community Health (2019) 44:1037–1043

1 3

(mother-to-offspring), which is more common in regions 
such as Asia [6–9]. In response to ongoing HBV transmis-
sion in Africa, efforts have been made to improve HBV 
vaccine access. Indeed, funding from the Global Alliance 
for Vaccine and Immunization and assistance from the 
World Health Organization have played an important role 
in the implementation of HBV vaccination programs in 
Africa.

Since the 1960s, the rate of African-born immigrants 
arriving and staying in the U.S. has been increasing, owing 
to the establishment of legislative grounds and the growth 
of immigration networks and pathways [10]. There cur-
rently are 1.58 million African immigrants in the U.S., 
accounting for approximately 4% of the entire U.S. for-
eign-born population [10]. According to data from the U.S. 
Census 2009 American Community Survey, New York had 
the largest number of foreign-born African immigrants, 
hosting 168,426 individuals, equivalent to 11.3% of the 
African-born population in the U.S. [11].

Despite recent increases in the foreign-born African 
population in the U.S., knowledge of HBV burden, screen-
ing, and vaccination among African immigrants is notably 
limited [12]. In a review of studies in the past three dec-
ades, researchers reported that the prevalence of hepatitis 
B infection ranged from 9.1 to 11.8% among sub-Saharan 
African immigrants in the U.S. [13]. A more recent study 
of more than 900 African immigrants in New York City 
found that about 73.9% had been previously exposed to 
HBV and 9.6% had current, chronic, or long-term infec-
tions [14]. The situation of hepatitis B infection in this 
population was exacerbated by a relatively high poverty 
level, poor health insurance coverage, and, for men in 
particular, a reduced likelihood to act upon health con-
cerns [14, 15]. The impacts of HBV infection on morbid-
ity and mortality in the African immigrant population are 
potentially great, owing in particular to HBV-associated 
elevations in HCC and liver cancer risk [16–18]. Without 
knowledge of HBV screening and vaccination prevalence 
in this vulnerable yet understudied population [14, 19], 
interventional efforts and public health policies to raise 
awareness and promote screening and vaccination are 
severely handicapped.

An accurate estimation of the prevalence of HBV infec-
tion and screening and vaccination rates would provide a 
much-needed factual basis for public health campaigns and 
social policies. To the best of our knowledge, however, no 
studies have examined the screening and vaccination rates of 
foreign-born African immigrants in major city community 
settings. The goal of the present study was to assess HBV 
screening and vaccination prevalence, to identify predictors 
of these behaviors, and to generate implications for public 
health interventions to promote HBV screening and vaccina-
tion in African immigrants.

Method

Data Source

We conducted a cross-sectional survey among 71 first-gener-
ation African Americans in New York City in 2016. Survey 
questions were asked regarding participants’ HBV infection 
status, screening and vaccination history, practice of infection 
monitoring and treatment, knowledge of HBV transmission, 
and perceived barriers to screening and proper monitoring. 
Each survey, consisting of 25 questions, took 15–20 min to 
administer to participants. Descriptive analyses, Chi square 
test, and student’s t test were conducted to describe the study 
sample and to identify predictors of HBV screening and vac-
cination. Temple University Institutional Review Board (IRB) 
reviewed and exempted the study protocol. Informed consent 
was obtained from participants.

Measures

Participants were asked if they had ever heard about a screen-
ing test for hepatitis B or had received HBV screening and if 
they had ever heard about or had received an HBV vaccine. 
Participants who had not had a screening test were asked about 
the specific reasons why they had not undergone screening. 
Participants were also asked whether they had received a doc-
tor’s recommendation for HBV vaccination. We also meas-
ured participants’ knowledge about the HBV status of fam-
ily members and about ways in which HBV is transmitted. 
Four sociodemographic factors (age, gender, marital status, 
and educational attainment), two immigration-related factors 
(whether from sub-Saharan Africa and years lived in the U.S.), 
and two health-related factors (having any health insurance and 
having a regular physician) were also measured in the survey.

Statistical Analysis

We conducted univariate analysis to describe sample char-
acteristics, the results of which are presented in Tables 1, 2. 
We conducted a Chi square test and a t-test to examine the 
association between each risk factor and HBV screening and 
between each risk factor and HBV vaccination (Tables 3, 5). 
We then ran binary logistic regression analysis to identify the 
risk factors of HBV screening and vaccination (Tables 4, 6). 
All analyses were conducted in Stata 14 [24].

Results

Descriptive statistics of sociodemographic, immigration, 
and health-related characteristics are presented in Table 1. 
Of the 70 participants, the average age was 32.75, with 
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one-third (33.33%) being female. Less than 40% (37.68%) 
of participants were currently married, and more than two-
thirds (68.57%) had a college or higher degree. Regarding 
immigration-related factors, the great majority (87.50%) 
of participants came from sub-Saharan Africa, and many 
(79.10%) had lived in the U.S. for fewer than 10 years. More 
than half of participants had health insurance (63.27%) and 
a regular physician (54.41%).

We also examined participants’ knowledge, attitude, and 
behaviors related to HBV screening and vaccination, the 
results of which are presented in Table 2. Although 78.57% 
of participants had previously heard of HBV screening, only 
slightly more than half (55.71%) had received HBV screen-
ing. Among the reasons why participants did not receive 
screening, “not having any problems or symptoms,” “doctors 
not recommending HBV test,” and “not having insurance to 
cover the expense” were the top three. While 71.21% of the 
study sample had heard of HBV vaccine, only 39.13% of 
participants reported that their doctors had previously rec-
ommended HBV vaccination. Only half (50.77%) of par-
ticipants had received HBV vaccine. Although no partici-
pants reported having family members with HBV infection, 
more than one-third (38.57%) said that they “did not know,” 
indicating a lack of knowledge of HBV family history. In 

addition, while 73.24% of participants correctly identified 
“having sexual intercourse” as a mode of HBV transmission, 
only about half (56.34%) correctly identified “sharing nee-
dle.” Even fewer participants correctly identified “mother-
to-child during birth” (40.85%) and “sharing toothbrush” 
(30.85%) as other modes of transmission.

We conducted bivariate analysis between HBV screen-
ing and sociodemographic, immigration, and health-related 
factors (Table 3). Three factors, having a college degree, 
having health insurance, and having a regular physi-
cian, were significantly associated with HBV screening 
(p < 0.05), while older age, having lived in the U.S. for 10 

Table 1   Sociodemographic, immigration, and health-related char-
acteristics of first-generation African immigrants in New York City, 
2016 (N = 70)

n (%) or mean (sd)

Age (range 20–70) 32.75 (9.84)
Gender
 Female 23 (33.33%)
 Male 46 (67.67%)

Marital status
 Currently married 26 (37.68%)
 Not currently married 43 (62.32%)

Education
 < College 22 (31.43%)
 ≥ College 48 (68.57%)

From sub-Saharan Africa
 Yes 57 (87.50%)
 No 8 (12.50%)

Years lived in US (range 0.08–38) 6.91 (6.45)
 ≤ 10 years 53 (79.10%)
 > 10 years 14 (20.90%)

Having insurance
 Yes 43 (63.27%)
 No 25 (36.76%)

Having regular physician
 Yes 37 (54.41%)
 No 31 (45.59%)

Table 2   HBV screening and vaccination-related knowledge, attitude, 
and behaviors among first-generation African immigrants in New 
York City, 2016 (N = 70)

n (%)

Ever heard of HBV screening
 Yes 55 (78.57%)
 No 15 (21.43%)

Ever had HBV screening
 Yes 39 (55.71%)
 No 31 (44.29%)

Major reasons stop you from getting HBV screening
 Afraid if I will be getting bad test results 4 (5.80%)
 Haven’t had any problems or symptoms 19 (27.14%)
 Don’t have a health insurance to cover the expense 10 (14.29%)
 Doctor did not recommend me to get a HBV test 11 (15.71%)
 Never heard about HBV screening test 9 (12.86%)
 Too busy to have time to see a doctor 6 (8.70%)

Ever heard of HBV vaccine
 Yes 47 (71.21%)
 No 19 (28.79%)

Doctor ever recommended HBV vaccine
 Yes 27 (39.13%)
 No 42 (60.87%)

Ever had HBV vaccine
 Yes 33 (50.77%)
 No 32 (49.23%)

Family members infected with HBV
 Yes 0
 No 43 (61.43%)
 Don’t know 27 (38.57%)

How is HBV transmitted? (Choose all that apply)
 Sharing food plates with a Hepatitis B carrier 9 (12.68%)
 Eating food prepared by a Hepatitis B carrier 7 (9.86%)
 Sharing needles (ear piercing, tattooing) 40 (56.34%)
 From mother to child during birth 29 (40.85%)
 Sharing toothbrush 25 (35.31%)
 Shaking hands with a Hepatitis B carrier 6 (8.45%)
 Through sexual intercourse 52 (73.24%)
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or fewer years, and being currently married were margin-
ally significant (p < 0.10). Next, we included all six factors 
in multivariate logistic regression (Table 4). Having a col-
lege degree (β = 2.07, p < 0.01) and being currently married 
(β = − 2.24, p < 0.05) were significantly associated with a 
higher likelihood of HBV screening. The effects of older 
age (β = − 0.07), having lived in the U.S. for 10 or fewer 
years (β = 1.62), and having health insurance (β = 2.07) on 
HBV screening were only marginally significant (p < 0.10). 
Having a regular physician was not significantly associated 

with HBV screening. Together the six factors explained 34% 
of the variability in HBV screening.

We also conducted bivariate analysis between HBV vac-
cination and sociodemographic, immigration, and health-
related factors (Table 5). Two factors, having health insur-
ance and having a regular physician, were significantly 
associated with HBV screening (p < 0.01), while having 
lived in the U.S. for 10 or fewer years and having a col-
lege degree were marginally significant (p < 0.10). Next, 
we included all three factors in multivariate logistic regres-
sion (Table 6). Having health insurance (β = 2.37, p < 0.01) 
was significantly associated with HBV vaccination. The 
other two factors were not significant predictors. Together 
the three factors explained 25% of the variability in HBV 
vaccination.

Discussion

This study has five major findings. First, the rates of HBV 
screening and vaccination are low among first-generation 
African immigrants, with only half of participants report-
ing having received screening and vaccination. Given the 
high prevalence and incidence rate of hepatitis B in African 
immigrants in the U.S. [20, 21], it is a critical matter to 
increase screening rates in this population to identify those 

Table 3   Bivariate analysis 
of association between 
HBV screening and 
sociodemographic and health-
related factors (N = 70)

Had HBV screening No HBV screening t (df), p-value
Chi square (df), p-value

Age: n, mean (s.e.) 37, 31 (6.88) 30, 34.9 (12.36) 1.64 (65), p = 0.05
Gender
 Female 15 (65.22%) 8 (34.78%) 1.44 (1), p = 0.23
 Male 23 (50.00%) 23 (50.00%)

From sub-Saharan Africa 0.23 (1), p = 0.64
 Yes 30 (53.57%) 26 (46.43%)
 No 5 (62.50%) 3 (37.50%)

Years lived in U.S. 2.72 (1), p = 0.09
 ≤ 10 years 32 (60.38%) 21 (39.62%)
 > 10 years 5 (35.71%) 9 (64.29%)

Had college degree 7.43 (1), p = 0.01
 Yes 32 (66.67%) 16 (33.33%)
 No 7 (31.82%) 15 (68.18%)

Currently married 2.74 (1), p = 0.09
 Yes 18 (69.23%) 8 (30.77%)
 No 21 (48.84%) 22 (51.16%)

Had health insurance 8.01 (1), p = 0.005
 Yes 29 (67.44%) 14 (32.56%)
 No 8 (32.00%) 17 (68.00%)

Had regular physician 8.23 (1), p = 0.004
 Yes 26 (70.27%) 11 (29.73%)
 No 11 (35.48%) 20 (64.52%)

Table 4   Results from logistic regression on HBV screening

Log-likelihood = − 27.71
McFadden’s R-square = 0.34
Likelihood-ratio test = 28.73, p < 0.001
†p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001

β (s.e.)

Age − 0.07 (0.04)†

Lived in U.S. > 10 years (vs. <= 10 yrs) − 1.62 (0.93)†

Had college degree (vs. not) 2.07 (0.80)**
Currently married (vs. not) − 2.24 (0.92)*
Had health insurance (vs. not) 1.53 (0.91)†

Had regular physician (vs. not) 1.06 (0.88)
Constant 1.58 (1.85)
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infected with HBV and, furthermore, to vaccinate suscep-
tible contacts to prevent transmission [22]. Approximately 
one-quarter of participants had never heard to HBV screen-
ing or vaccination, which indicates a need for immediate 
efforts from public health professionals and local stakehold-
ers to raise HBV screening and vaccination awareness in 
African immigrant communities.

Second, about two-thirds of participants reported having 
never received any recommendation for HBV screening or 
vaccination from their doctors, which suggests that public 
health campaigns should directly involve doctors in rais-
ing awareness of HBV risk and promoting screening and 
vaccination. Doctor recommendation has been found to 

significantly increase HBV screening and vaccination rates 
among other immigrant populations [23–25], yet its effect 
remains untested in African immigrant populations.

Third, participants’ knowledge of HBV transmission was 
low, especially with regard to sharing needles, childbirth, 
and sharing a toothbrush as modes of transmission. This 
indicates an urgent need for educational efforts in African 
immigrant communities to increase knowledge and raise 
awareness of hepatitis B. Such efforts would further promote 
HBV screening and vaccination [26–28], especially among 
newly arrived immigrants [29].

Fourth, we found that having a college or higher degree 
and being currently married were significant predictors of 
having undergone HBV screening among African immi-
grants. Previous studies of Asian immigrants, another 
group at with high HBV prevalence, have found a positive 
effect of educational attainment [25, 30], which not only is 
linked to financial ability to access health services but also 
is a close indicator of health literacy, factors that are asso-
ciated with HBV screening and vaccination behaviors [28, 
31–33], as well as other cancer prevention behaviors [34, 
35] in Asian American populations. These findings high-
light the need for stronger educational efforts from pub-
lic health professionals, healthcare providers, and social 
work efforts to raise awareness in high-risk, underserved 
minority populations. What is unique in our finding is the 

Table 5   Bivariate analysis 
of association between 
HBV vaccination and 
sociodemographic and health-
related factors (N = 65)

Had HBV screening No HBV screening t (df), p-value
Chi square (df), p-value

Age: n, mean (s.e.) 30, 32.43 (10.03) 32, 32.8 (9.23) 1.66 (60), p = 0.44
Gender 0.94 (1), p = 0.33
 Female 13 (56.52%) 10 (43.48%)
 Male 18 (43.90%) 23 (56.10%)

From sub-Saharan Africa 74 (1), p = 0.39
 Yes 24 (46.15%) 28 (53.85%)
 No 5 (62.50%) 3 (37.50%)

Years lived in U.S. 2.72 (1), p = 0.09
 ≤ 10 years 32 (60.38%) 21 (39.62%)
 > 10 years 5 (35.71%) 9 (64.29%)

Had college degree 3.14 (1), p = 0.08
 Yes 25 (56.82%) 19 (43.18%)
 No 7 (33.33%) 14 (66.67%)

Currently married .59 (1), p = 0.44
 Yes 14 (56.00%) 11 (44.00%)
 No 21 (53.85%) 21 (53.85%)

Had health insurance 17.36 (1), p < 0.001
 Yes 27 (67.50%) 13 (32.50%)
 No 4 (16.67%) 120 (83.33%)

Had regular physician 8.65 (1), p = 0.003
 Yes 23 (65.71%) 12 (34.29%)
 No 8 (27.59%) 21 (72.41%)

Table 6   Results from logistic regression on HBV vaccination

Log-likelihood = − 32.90
McFadden’s R-square = 0.25
Likelihood-ratio test = 21.39, p < 0.001
†p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001

β (s.e.)

Had college degree (vs. not) 0.96 (0.65)
Had health insurance (vs. not) 2.37 (0.83)**
Had regular physician (vs. not) 0.45 (0.73)
Constant − 2.63 (0.82)
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positive effect of being currently married on HBV screen-
ing, which was not reported in previous HBV studies. Mar-
riage has been found to be positively related to screening 
for colorectal cancer [36, 37], prostate cancer [38, 39], 
breast cancer [38, 40], and cervical cancer [38, 40]. Our 
finding indicates a similar protective effect of marriage on 
HBV screening, suggesting that educational efforts and 
other interventions should target unmarried individuals.

With regard to HBV vaccination, we identified having 
health insurance as the sole predictor, which is consist-
ent with the existing literature [28, 41, 42]. This finding 
confirms the importance of health insurance in providing 
access to HBV vaccination. The fact that more than one-
third of participants in this study lacked any health insur-
ance speaks to the difficulties that individuals in African 
immigrant communities often face in accessing health 
care, which needs to be addressed by social policies and 
social welfare programs.

This study is not without limitations. We used a con-
venient community sample, and the size was limited, 
which means that our findings may not be relevant for 
the entire population of African immigrants in the U.S. 
A study to fully examine the prevalence and predictors 
of HBV screening and vaccination in first-generation 
African immigrants is needed. In particular, the effects 
of age and years lived in the U.S., on HBV screening and 
vaccination require further investigation, given that the 
two factors were marginally significant in our analysis. In 
addition, this pilot study lacks a comprehensive evaluation 
on participants’ knowledge of HBV. A full examination 
of individual’s knowledge of the prevalence, risk factors, 
symptoms, and consequences of hepatitis B infection is 
necessary to help guide the design of educational materials 
in public health campaigns.

Limitations notwithstanding, we are able to identify two 
predictors of HBV screening and one for vaccination, with 
both regression models (Table 4 and Table 6) carrying 
moderately high exploratory power (R-square > 20%). Our 
findings have important practical implications for public 
health campaigns and social policies and help shed light 
on future research efforts.
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