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ABSTRACT
Hepatitis B is an infectious disease that inflicts high health and economic costs on the healthcare system. Poor adherence to 
treatment increases that cost. We aimed to assess the levels of knowledge, attitudes and practices (KAP) among patients in the 
West Bank, Palestine, and identify factors associated with good adherence. We conducted a cross-sectional study surveying 
hepatitis B patients visiting primary healthcare during October 2022 until June 2023 using an interviewer-administered ques-
tionnaire covering qualitative and quantitative aspects regarding hepatitis B. We considered adherence as good if participants 
received > 90% of their monthly prescription antiviral doses. Among 386 participants, the median age was 45 years (range 20–81); 
80% had good adherence to treatment. Mean knowledge score was 11.4 (on a 13-point scale), mean attitude score was 3.4 (on a 
4-point scale), mean practices score was 6 (on a 7-point scale) and the mean overall KAP score was 21.8 (on a 24-point scale). KAP 
components (Cronbach alpha = 0.820) were correlated with good adherence (p < 0.001). After adjustment for other factors, par-
ticipants with good KAP scores had better adherence to treatment than those without (prevalence ratio: 1.41, 95% CI: 1.10–1.84, 
p-value = 0.011). We recommend investment in education and awareness campaigns to improve adherence.

1   |   Introduction

Hepatitis B is a viral infection caused by Hepadnavirus, and it 
may result in acute or chronic infection. WHO estimated that 
254 million people were living with hepatitis B infection in 
2023, with 1.2 million new infections each year, with the hep-
atitis B resulting in an estimated one million deaths [1]. Acute 
infection can cause acute liver failure in 1%–4% of adults in-
fected with hepatitis B virus [2]. Chronic infection can cause 
hepatocellular carcinoma and cirrhosis. The cumulative inci-
dence of cirrhosis increases with the hepatitis B virus-DNA 

levels and ranges from 4.5% to 36% with increasing hepatitis 
B viral load [3]. These sequelae pose a heavy burden on both 
the patients' health in the short term and long term and on 
the healthcare system with high costs and technical compli-
cations, thus making it a public health concern [4, 5]. Poor 
health practices can result in further spread of the disease 
and less favourable outcomes, which warrants further study 
[6]. In 2024, WHO released new guidelines on the prevention, 
diagnosis and treatment of chronic hepatitis B (HBV) infec-
tion [7]. These guidelines provide a substantial simplification 
and expansion of eligibility for treatment to overcome barriers 
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in access to HBV testing and treatment, setting actions and 
targets to eliminate viral hepatitis by 2030 by driving new 
infections and deaths down to half a million each global-
ly—a reduction of 90% and 65%, respectively. For people with 
chronic hepatitis B infection, antiviral treatment is highly ef-
fective, can improve survival and reduce progression of liver 
disease and the development of liver cancer. However, major 
testing and treatment gaps remain [8].

Hepatitis B in the West Bank had a chronic prevalence rang-
ing from 2% to 6% which represents intermediate endemicity 
(2%–8%). In 2022, 20 deaths were recorded due to hepatitis B, 
resulting in 0.7 per 100,000 deaths that year, according to the 
Palestinian Ministry of Health annual report: the vaccination 
coverage exceeded 94% among newborns in 2022 [8, 9]. In 
Palestine, the Preventive Medicine department provides health-
care services for hepatitis patients, including counselling, lab-
oratory investigations, follow-up, treatment and referral if 
needed. Non-adherence to treatment for chronic viral hepatitis 
increases the risk of virological treatment failure [10]. To miti-
gate this risk, it is important to identify and address factors as-
sociated with good adherence.

The study aimed to assess the level of knowledge, attitudes and 
practices (KAP) on hepatitis B among patients in the West Bank 
and to identify factors associated with good adherence to hepati-
tis B treatments and the reasons for poor adherence.

2   |   Materials and Methods

2.1   |   Study Design

We conducted a cross-sectional study among hepatitis B cases 
under treatment and follow-up as outpatients at the preventive 
medicine departments in the West Bank from October 2022 
until June 2023.

2.2   |   Study Setting

Approximately 3 million Palestinians live in the West Bank, 
which is divided into 1.2 million in the northern districts 
(Nablus, Jenin, Tulkarem, Qalqilya, Salfit, Tubas), 1.1 million in 
the central districts (East Jerusalem, Ramallah, Bethlehem, and 
Jericho) and 800,000 in the southern districts (Hebron and Yatta) 
[11]. In Palestine, the Preventive Medicine Department provides 
healthcare services for hepatitis patients, including counselling, 
laboratory investigations, follow-up, treatment and referral if 
needed. There are 14 Preventive Medicine Departments, with 
one in each district and three in Hebron, mostly for logistical 
reasons. Each department has access to the district healthcare 
laboratory with diagnostic capacity, although viral load detec-
tion via DNA by PCR for Hepatitis B is only available currently 
in the central healthcare laboratory in Ramallah.

2.3   |   Study Population and Sampling

We used simple random sampling to select hepatitis B cases 
≥ 18 years old from the national registry of hepatitis B patients 

followed up during October 2022 until June 2023 as outpatients 
in the preventive medicine departments across the West Bank 
districts (Nablus, Tulkarem, Qalqilya, Ramallah, Bethlehem, 
Hebron and Yatta). We excluded individuals below 18 years of 
age and individuals who did not sign the consent form.

2.4   |   Sample Size

Assuming a population size in the West Bank of 3,000,000, a 
50% frequency of good adherence, a precision of 5% and a design 
effect of 1, a sample size of 384 individuals was required.

To identify factors associated with adherence, a sample size of 
206 individuals was required to detect a prevalence ratio of 1.7 
with a 95% confidence interval (95% CI) and 80% power if 30% 
of individuals with poor KAP scores had good adherence and a 
ratio of unexposed to exposed individuals of 1. We calculated the 
sample size with OpenEPI [12].

2.5   |   Definitions

We defined hepatitis B chronic cases as individuals with a (i) pos-
itive serological tests for HBsAg and/or HBeAg twice 6 months 
apart, HBeAg twice 6 months apart, or either of those two to-
gether or (ii) with anti HBc total or (iii) with a positive viral load 
of Hepatitis B DNA by PCR [13]. We considered adherence to be 
good (main outcome) if participants reported missing < 3 doses 
in the previous month, thus making 90% of the prescribed doses 
per month our cut-off point for good adherence.

The main outcome of ‘good adherence’ was defined as partici-
pant reports of missing < 3 doses in the previous month; thus, 
the threshold for ‘good adherence’ in our study is adhering to 
90% of prescribed doses in the previous month.

The main exposure variable was the KAP score, which is a com-
posite score including (i) ‘good knowledge’ defined as 10+ (out of 
13) correct answers, (ii) ‘positive attitude’ defined as reported 3+ 
(out of 4) positive attitudes and (iii) ‘good practice’ as reported 
6+ (out of 7) good practices. We excluded adherence from the 
practices score since this was our main outcome. We defined the 
overall KAP score as ‘good’ if each of the three composite scores 
achieved the criteria for ‘good’, or reaching the threshold of 75% 
appropriate responses (20+ of 24 questions).

2.6   |   Data Collection

Healthcare professionals (doctors/nurses) at the preventive 
medicine departments in the West Bank interviewed partic-
ipants using a structured paper questionnaire covering infor-
mation on demographics, socio-economic status, KAP and 
health information about the treatment and their adherence 
to it, sources for information on hepatitis B and where the di-
agnosis was made and communicated to them (Appendix S1). 
The questionnaire was developed in English and translated to 
Arabic with pilot testing of the translated questionnaire with 
five potentially eligible respondents to evaluate question flow, 
translation and their understandings before initiating formal 



3 of 8

data collection. We conducted the interviews in Arabic for 
greater accessibility among the target patient group. The pri-
mary investigator performed a double data entry to minimise 
errors.

2.7   |   Data Analysis

We calculated descriptive statistics for the study population 
by key demographic characteristics. To test for internal con-
sistency of variables in each composite score (knowledge, 
attitude, practice), Cronbach's alpha was used to estimate a 
coefficient for item inter relatedness in their contribution to 
the overall composite score measure [14]. To identify factors 
associated with the binary outcome of ‘good adherence’, we 
calculated and used log-binomial regression models to esti-
mate prevalence ratios (PR) and 95% confidence intervals and 
adjusted PRs (aPR) using log-binomial regression. We deter-
mined the covariates to include in the final adjusted model by 
including all variables with a p-value < 0.25 from the univari-
able analysis. The final adjusted model included the follow-
ing covariates: KAP score as a binary (good vs. bad), age as a 
categorical variable for age groups (below 33 years, 34–59 and 
60 or above), gender as (female or male), education (less than 
high school, and high school or above), income (low income 
vs. high income) and side effects (had side effects from antiret-
roviral drugs, and suffered no side effects from anti-retroviral 
drugs). The level of statistical significance was set to 0.05. We 
performed the analyses using R statistical software [15]. As for 
the multivariate model, we added all the measures of associa-
tion in our model and then removed them one by one until we 
got the result with the best fit according to the Wald test and 
Akaike information Criterium (AIC).

2.8   |   Ethical Considerations

Ethical approval was obtained for this study from the scientific 
research review board of the primary healthcare and general 
health directorate, Palestinian Ministry of Health (2175-112; 22 
October 2022). Informed consent was obtained from all partici-
pants prior to their involvement in the study.

3   |   Results

3.1   |   Demographic Characteristics

Among 420 selected individuals, 386 (92%) completed the sur-
vey. The mean age of participants was 47 years with a (standard 
deviation (SD) = 11) years. The median age of participants was 
45 (range 20–81) years. Females accounted for 42% of all respon-
dents; 88% of participants had finished secondary education or 
higher (Table 1). With regards to monthly income levels, 8% of 
participants did not answer the question, 10% received the le-
gally mandated minimum wage or below, which is 1800 Israeli 
Shekels (ILS) or less per month, the equivalent of 470$ [16]; 51% 
earned between 1800 and 3000 ILS, 26% between 3001 and 5000 
ILS and only 5% earned more than 5000 ILS per month. The 
most common source of information for the hepatitis B cases 
was healthcare providers (62%), followed by social media and 

Internet (32%). Of all respondents, 37% were from the northern 
region, 31% from the central regions and 31% from the southern 
regions (Table 1).

3.2   |   Clinical Characteristics

Of all participants, 55% received the diagnosis of hepatitis B via 
the preventive medicine department, and the remaining from 
their blood bank/hospital. The mean duration of illness was 
10 (SD = 7.3) years. Of the participants on treatment (n = 258), 
56% were on Tenofovir, 22% were on Lamivudine, 13% were 
on Entecavir, 6% were on a combination of Lamivudine and 
Adefovir and 1% were on Adefovir. Of all those participants 
on treatment, 88% had no noticeable side effects to treatment, 
10% reported that the side effects were mild and tolerable, 1% 
reported that the side effects were severe enough to make them 
consider stopping the medications and 1% complained of having 

TABLE 1    |    Characteristics of participants in the hepatitis B 
knowledge, attitudes and practices (KAP) survey, West Bank, 
2022–2023.

Characteristic Number Percent

Age (years) 18–32 23 6

33–59 297 77

60+ 66 17

Gender Male 224 58

Female 162 42

Highest 
education 
level 
(completed)

Primary 45 11

Secondary 186 48

University and higher 155 41

Income in 
ILSa

1–3000 236 61

More than 3000 118 31

Not reported 32 8.3

Source 
of health 
information

Healthcare providers 240 62

Social media/internet 127 33

Educational system 9 2.3

Family/friends 7 1.8

TV/radio 3 0.7

Provinces Northern region 141 37

Central region 121 31

Southern region 124 31

Medications 
for hepatitis B

Tenofovir 145 38

Lamivudine 57 15

Entecavir 34 9

Lamivudine + adefovir 16 4

Adefovir 3 1

Not on any medications 128 33
a1USD = 3.75 ILS as of 10/10/2023.
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side effects severe enough to cause them to stop taking the 
medications.

Of those 258 participants on treatment, 80% (n = 207) had good 
adherence (missed < 3 doses the previous month) and of all par-
ticipants that missed any doses (n = 151), 66% simply forgot to 
take the medication, 22% reported unavailability of the drug 
at that time in the healthcare centre, 7% reported difficulties 
reaching the healthcare facility to get the medication and 5% in-
tentionally avoided it due to the side effects.

Taking only people with poor adherence into account (n = 51), 
45% answered that it was due to forgetfulness, 33% due to un-
availability of the drug in the healthcare centre, 12% said it was 
the inconvenience of reaching the location of the healthcare cen-
tre and 10% said it was due to side effects suffered from the treat-
ment. None of the participants reported the price of treatment as 
a reason for missing a dose. Of those 258 participants on treat-
ment, 80% (n = 207) had good adherence (missed < 3 doses the 
previous month) and of all participants that missed any doses 
(n = 151), 66% simply forgot to take the medication, 22% reported 
unavailability of the drug at that time in the healthcare centre, 
7% reported difficulties reaching the healthcare facility to get 
the medication and 5% intentionally avoided it due to the side 
effects.

Taking only people with poor adherence into account (n = 51), 
45% answered that it was due to forgetfulness, 33% due to un-
availability of the drug in the healthcare centre, 12% said it was 
the inconvenience of reaching the location of the healthcare cen-
tre and 10% said it was due to side effects suffered from the treat-
ment. None of the participants reported the price of treatment as 
a reason for missing a dose.

3.3   |   Knowledge Attitudes and Practices

Among all participants, 84% had good knowledge scores (10+ 
correct out of 13 components), with the mean knowledge score 
for hepatitis B being 11.4 (SD = 1.7). Of all 386 participants, only 
2 had taken part in an educational programme regarding hepati-
tis B. All participants correctly answered the question about the 
organ affected by hepatitis B. The question answered correctly 
by the least participants (74%) was regarding hepatitis B treat-
ment causing addiction (Table 2).

Among participants, 84% (n = 326) had a positive attitude score 
of 3+ out of 4, with the mean attitude score being 3.4 (SD = 0.86). 
Of all participants, 76% (n = 293) had a good practices score of 6+ 
out of 7, with the mean practice score being 6.1 (SD = 1.45). The 
most frequent good practice was discussing the condition with 
someone and screening the rest of the family (96%), while the 
least frequent good practice was routine abdominal ultrasound 
follow-ups (78%) (Table 2).

The internal consistency coefficient, Cronbach's alpha = 0.820, 
suggested good reliability for the measured characteristics [14]. 
The correlations between the KAP components were also sig-
nificant (p-values < 0.001), with Spearman's rank correlation 
coefficients exceeding 0.5 for all correlations between KAP, 

TABLE 2    |    Score results for the hepatitis B knowledge, attitudes and 
practices (KAP) survey, West Bank, 2022–2023.

Question

Participants with 
correct response

Number Percentage

Knowledge Hepatitis B 
causative agent

345 90

Hepatitis 
B routes of 

transmission

372 96

Hepatitis B can 
affect any age

327 85

Hepatitis B 
primarily affects 

which organ

386 100

Hepatitis B 
causing jaundice

355 92

Hepatitis B 
treatment results 
in complete cure

262 68

Hepatitis B 
causing cancer

312 80

Hepatitis B 
patients can 
benefit from 

dietary habits

326 84

Hepatitis B 
has a vaccine

366 95

Hepatitis B 
needs follow-up

382 99

Asymptomatic 
Hepatitis B

322 83

Hepatitis B 
medication can 
cause addiction

286 74

Hepatitis B 
medication 

duration

350 91

Attitudes Hepatitis 
B vaccine 

mandatory

344 89

Hepatitis B tests 
are too many

308 80

Hepatitis B is 
something that 

concerns me

296 77

Willing to read 
and learn more 

about hepatitis B

376 97

(Continues)
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suggesting a significant consistency in responses between the 
sets of components [17] (Table 3).

Of all participants, 78% (n = 301) had a good total KAP score of 
20+ out of 24, with the mean total KAP score being 20.9 out 
of 24 (SD = 3.5). Of participants with a good total KAP score 
(n = 301), 93% had a level of education of completing secondary 
school or higher, whereas 70% of those with poor KAP (n = 85) 
had this same level of education.

In the univariable analysis, the prevalence of good adherence 
to hepatitis B treatment among participants with an overall 

good KAP score was 43% higher (PR: 1.43, 95% CI: 1.11–1.86, 
p-value < 0.007) compared with those with a poor score 
(Table 4). The prevalence of good adherence to treatment was 
also higher among those with good knowledge scores (PR: 
2.02, 95% CI: 1.40–3.04, p < 0.001), positive attitudes towards 
hepatitis B treatment (PR: 1.68, 95% CI: 1.20–2.46, p-value 
< 0.004) and good practices regarding hepatitis B (PR: 1.55, 
95% CI: 1.17–2.08, p-value < 0.002). Those that did not suffer 
side effects from antivirals were more likely to have adherence 
to treatments (PR: 1.32; 95% CI: 1.01–1.77; p-value < 0.05) than 
those reporting side effects (Table 4). Adherence did not vary 
significantly across different types of anti-viral treatment for 
hepatitis B (PR: 1.8; p-value = 0.7; 95% CI: 0.91–1.0). Adherence 
to treatment did not significantly decrease with increasing du-
ration of infection (PR = 0.9 for every year increase in duration 
of infection; 95% CI = (0.95–1.03); p-value = 0.6).

In the final multivariable log-binomial regression model, only a 
good total KAP score remained significant after adjusting for age, 
gender, education, income and side effects, indicating that those 
with a good KAP score were more likely to adhere to hepatitis B 
treatment than those with poor KAP scores (aPR: 1.41, 95% CI: 
1.10–1.84, p-value = 0.011) (Table 4). After adjusting for the other 
factors, the prevalence of good adherence to treatment was also 
significantly higher among those with good knowledge scores 
(aPR: 1.61, 95% CI: 0.97–2.76, p = 0.049), but positive attitudes 
towards hepatitis B treatment (aPR: 1.18, 95% CI: 0.97–2.76, p-
value = 0.473) and good practices regarding hepatitis B (aPR: 1.16, 
95% CI: 0.77–1.87, p-value < 0.403) did not remain significantly as-
sociated with adherence (full model not shown).

4   |   Discussion

Our study identified a significant association between overall 
KAP scores and good adherence to hepatitis B treatment. Good 
knowledge was also significantly associated with adherence in 
the adjusted analysis. Those findings are consistent with those 
reported in similar studies [18–20].

We also found that the main reason reported by participants for 
having missed a dose was forgetfulness, and this finding was 
consistent with previous studies that reported forgetfulness as 
the main reason for poor adherence to treatment for chronic dis-
eases or anti-viral treatments [21, 22]. The second main reason 
reported by participants for having missed a dose was unavail-
ability of the drug in the healthcare centre (22%). This propor-
tion rose to 33% in the group with poor adherence. Despite that, 
forgetfulness remained the main cause, accounting for 45% of 
those who missed three or more doses in the previous month. 
This might be explained by desirability bias, as participants 
might prefer to report something outside of their control as the 
reason for poor adherence.

Participants with better levels of education had higher KAP 
scores and higher adherence to medication. This was also re-
ported in previous studies [23]. However, this apparent asso-
ciation of education level and good adherence did not reach 
the level of statistical significance in our study. Our results 
suggest that a person's KAP related to treatment may be a 
more important indicator of adherence than their overall 

Question

Participants with 
correct response

Number Percentage

Practices Follow-up 
frequency of 
twice a year 

or more

328 85

Discussing 
the hepatitis 
B diagnosis 
with anyone

375 97

Screening 
spouse/

family against 
hepatitis B

371 96

Vaccinating 
spouse/

family against 
hepatitis B

340 88

Having a 
healthy diet

323 84

Frequency of 
abdominal 
ultrasound

300 78

Good reasons to 
delay ultrasound 

a year or more

336 87

Main outcome Hepatitis B 
medication 
adherence

207 80

TABLE 2    |    (Continued)

TABLE 3    |    Correlation between the components in the KAP 
composite measures in the hepatitis B knowledge, attitudes and 
practices (KAP) survey, West Bank, 2022–2023.

Correlation between
Correlation 
coefficient p

Knowledge-attitude 0.500 < 0.001

Knowledge-practice 0.542 < 0.001

Attitude-Practice 0.515 < 0.001
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educational level. This again points to the importance of tar-
geted educational campaigns and promotion programmes as 
previously discussed.

We found no significant association between adherence and the 
other possible barriers, such as the duration of illness, the diffi-
culty to reach the location of healthcare providers or the price of 
drugs at the healthcare provider.

We are not aware of a standard cut-off point for adherence to 
hepatitis B treatment. Many studies have chosen various adher-
ence values ranging from 80% to 95% [24–27]. We chose 90% as 
our cut-off point for good adherence based on the two studies 
[28, 29] working with entecavir, and tenofovir which collectively 
represent around 70% of the medication used by our hepatitis B 
patients. As for our KAP scores, we chose a score higher than 
75% to be representative of a ‘good’ score for each of the KAP 
components.

4.1   |   Limitations

Our results should be interpreted after considering a few lim-
itations. Firstly, desirability bias may have been introduced, as 
respondents might be more likely to report what they deemed as 
socially desirable behaviour in the primary healthcare setting. 

This may have led to an overestimation of good behaviour. To 
mitigate this, we informed participants that their answers were 
confidential and anonymous and that refusal to participate in 
the study would not impact their standing with regards to re-
ceiving treatment from the preventive medicine department or 
anything else. In addition, quantitative studies sometimes do 
not measure socio-cultural and unobservable factors that might 
influence adherence to treatment as well as a qualitative study 
would. Thus, a qualitative study in the form of a focus group, 
for example might shed more light on factors that we may have 
missed.

Secondly, recall bias may have also occurred as we depended on 
our participants' own recollection of their adherence for the pre-
vious month. Previous studies have suggested that self-reported 
adherence might be overinflated [25], whether simply as an 
issue of desirability or due to forgetfulness.

Thirdly, selection bias may have been introduced since severely 
symptomatic people may have been less likely to participate. 
However, we used simple random sampling to select cases. Also, 
to ensure a more representative sample of the study population, 
we included in the study participants from several provinces and 
districts of the West Bank. However, we could not include par-
ticipants from the Gaza Strip for logistical, security and political 
reasons.

TABLE 4    |    Determinants of hepatitis B treatment adherence among patients by selected characteristics, West Bank, 2022–2023.

Characteristic Category

Adhered to 
treatment

Crude 
prevalence 

ratios 95% CI p

Adjusted 
prevalence 

ratios 95% CI pNumber %

Age 18–32 19 83 Ref Ref

33–59 261 88 1.06 0.69–1.75 0.795 0.98 0.63–1.63 0.944

60+ 55 83 1.01 0.61–1.74 0.974 0.95 0.57–1.65 0.851

Gender Male 195 88 Ref Ref

Female 140 87 0.99 0.80–1.23 0.947 1.01 0.81–1.26 0.908

Education Not 
completed 
secondary

35 78 Ref Ref

Secondary 
or higher

300 88 1.13 0.81–1.63 0.490 1.00 0.70–1.47 0.982

Income (in ILS) Low income 
< 3000

205 88 Ref Ref

High income 
> 3000

130 87 0.99 0.80–1.24 0.984 1.00 0.80–1.25 0.996

Total KAP score Good total 
KAP score

273 95 1.43 1.11–1.86 0.007 1.41 1.10–1.85 0.011

Poor total 
KAP score

62 66 Ref Ref

Side effects 
from antiviral 
treatment

Had side 
effects

59 75 Ref Ref

Did not 276 92 1.32 1.01–1.77 0.052 1.28 0.97–1.71 0.086
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Another limitation included having few observations in some of 
our reference categories, and that could have been a barrier to 
obtaining significant results for some of our exposure variables. 
Having a larger sample size might have enabled us to detect 
other significant differences and associations between groups.

5   |   Conclusions

Our study among hepatitis B patients in the West Bank identi-
fied significant associations between poor adherence to treat-
ment of hepatitis B and overall KAP after adjustment for other 
factors. Findings highlight the importance of initiating health 
education and promotion programmes to improve adherence 
to hepatitis B treatment by patients. Importantly, only 2 partic-
ipants had previously participated in an educational campaign 
on hepatitis B, thus reinforcing the need for an increasing focus 
on hepatitis B in different media outlets, especially considering 
that ‘internet/social media’ were the second largest source of in-
formation for our participants, below healthcare professionals. 
Thus, a large portion of hepatitis B patients could benefit from 
such a media campaign, improving their knowledge and aware-
ness and subsequently their adherence to treatment regimens. 
To improve the effectiveness of future outreach campaigns, we 
also recommend supplementing further work with qualitative 
studies to understand how best to target messages to improve 
adherence. As healthcare professionals were the most common 
source of information for hepatitis B patients, we also recom-
mend performing surveys targeting healthcare practitioners to 
shed some light on any misconceptions regarding hepatitis B 
transmission and vaccination to help improve the KAP of the 
population patients and contribute towards regional and global 
elimination of hepatitis B.
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