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ABSTRACT

Medication nonadherence among patients with chronic hepatitis B (CHB) can lead to severe liver disease progression, including
liver cirrhosis and hepatocellular carcinoma (HCC). Yet the factors that influence adherence in high-risk groups, like Korean
Americans, remain unclear. Thus, this study explored the psychosocial and clinical factors affecting medication adherence in
CHB patients. A cohort of 365 Korean American patients with CHB from two clinics in Philadelphia and Los Angeles was stud-
ied. The 8-item Morisky Medication Adherence Scale (MMAS-8) gauged their adherence to antiviral medication. Using descrip-
tive and multivariable logistic regression analyses, we identified factors associated with MMAS-8 scores. Of the participants, 78%
were undergoing antiviral therapy, with over two-thirds (69%) reporting medium to high adherence levels. The multivariable
logistic regression analysis revealed that age, knowledge of sequalae of CHB, perceived HBV stigma and possession of phar-
macy plan were associated with medication adherence. Older participants had higher medication adherence than younger. High
knowledge of sequalae of CHB and low perceived HBV stigma were associated with higher medication adherence. Having phar-
macy plans was also associated with higher medication adherence to antiviral therapy. These findings highlight the critical role
of person-related factors (e.g., knowledge and stigma) and healthcare factors in medication adherence. Future research should
focus on developing targeted educational interventions focusing on personal factors to improve medication adherence among
Korean American patients with CHB.

| Introduction (HCC), which are the primary causes of HBV-related morbidity

Hepatitis B virus (HBV) infection is one of the leading causes of
death among communicable diseases [1]. According to the World
Health Organization (WHO) 2022 global report, approximately
254 million people were living with chronic hepatitis B (CHB)
infection, with an estimated 1.2million new infections reported
annually [1, 2]. CHB infections can lead to severe long-term
complications, including cirrhosis and hepatocellular carcinoma

and mortality [1]. In the United States, CHB disproportionately
affects Asian Americans, with the rate of new cases among non-
Hispanic Asian/Pacific Islanders (20.1 cases per 100,000) being
10.2 times higher than among non-Hispanic Whites (1.8 cases per
100,000) [3, 4]. The mortality rate due to HBV infection is also the
highest among non-Hispanic Asian/Pacific Islanders (2.30 deaths
per 100,000), 8.5 times greater than among non-Hispanic Whites
(0.27 deaths per 100,000) [3, 5]. Specifically, Korean Americans
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in particular face elevated liver cancer mortality rates, with 33.9
deaths per 100,000 males, in stark contrast to 6.8 among non-
Hispanic white males [6]. If their disease is left unmanaged or un-
treated, 25% of patients with CHB may develop HCC [7, 8].

Medication nonadherence may lead to treatment failure and drug
resistance [9]. Antiviral therapy for CHB effectively reduces HBV
viral load and lowers the risk of developing severe liver-related
complications and liver cancer [10-12]. A 5-year longitudinal study
of CHB patients receiving entecavir (ETV) treatment identified
adherence as a significant predictor of liver-related complications
in multivariate analysis. Compared with the optimal adherence
group (>90%), patients with poor adherence (<70%) exhibited a
2.9-fold higher risk of developing HCC and cirrhotic complications,
a 14.3-fold increase in liver-related mortality, and a 5-fold increase
in all-cause mortality [13]. A meta-analysis indicated that the av-
erage medication adherence among CHB patients treated with an-
tiviral therapies, such as tenofovir alafenamide (TAF), tenofovir
disoproxil fumarate (TDF), and entecavir (ETV), is approximately
74.6%, significantly lower than the optimal adherence (i.e., 95%)
recommended for effective disease management [13]. This finding
underscores the need for systematic medication adherence assess-
ments and evidence-based strategies in clinical practice [14-16].

Most studies assessing CHB medication adherence have utilised
methods such as pill counts, pharmacy refill data, electronic med-
ication monitoring or general self-report questionnaires [14, 17].
However, these approaches often fail to capture behavioural and
attitudinal dimensions of medication-taking behaviour. The
Morisky Medication Adherence Scale (MMAS-8) provides a more
comprehensive and structured assessment to address these gaps.
MMAS-8 is a widely used tool for assessing nonadherence and
overall treatment success among patients with chronic conditions
such as diabetes, hypertension and osteoporosis [18]. A systematic
review of studies found that the MMAS-8 had strong psychomet-
ric properties, including good reliability and validity for measur-
ing medication adherence [18]. MMAS-8 has also demonstrated
a strong correlation with several important long-term outcomes,
including the proportion of patients managing their health con-
dition and reduced frequency of emergency department visits
[19, 20]. These findings highlight its potential to stratify high-risk
nonadherent patients and identify possible individual barriers to
adherence. Investigative efforts utilising the MMAS-8 have shed
light on antiviral medication adherence levels and influential fac-
tors among CHB patients within Chinese, Chinese American and
Vietnamese American communities, revealing adherence rates
ranging from 48.8% to 66% [21, 22]. Factors associated with med-
ication adherence were acculturation (living more than 10years
in the United States) and an in-depth understanding of HBV [21].
Conversely, younger age, recent treatment initiation and female
gender were identified as predictors for nonadherence (21, 23].

Given the critical role of medication adherence in improving
CHB patient outcomes, it is crucial to identify the underly-
ing factors that contribute to medication adherence in Asian
American Communities. The WHO proposes a comprehensive
framework for studying underlying factors influencing medi-
cation adherence, determined by five key dimensions: (1) social
and economic factors (e.g., education, income, language, and
culture), (2) healthcare system factors (e.g., healthcare access,
insurance plan coverage, provision of training, communication

between patients and provider), (3) patient factors (e.g., age, gen-
der, knowledge, health beliefs, support, and stigma). (4) medica-
tion factors (e.g., medication regimen, and medication effects),
and (5) condition factors (e.g., disease characteristics, disease
control) [24]. Using this framework, a systematic review identi-
fied the top three dimensions influencing medication adherence
for adults undergoing treatment for chronic, communicable con-
ditions: patient-related, social/economic, and healthcare system-
related [24]. However, this conclusion was primarily based on
medication adherence research on HIV and tuberculosis, with
limited studies on CHB, despite its increasingly high morbidity
and mortality [2, 25].

Furthermore, there is limited research specifically examin-
ing medication adherence factors for CHB in Asian American
populations, particularly the Korean American community.
Therefore, our study aims to bridge this gap in current research
by (1) assessing CHB medication adherence using MMAS-8 in
Korean Americans and (2) identifying and categorising factors
influencing medication adherence in Korean Americans based
on WHO's adaptable framework. In this study, two factors are
held constant across our study population: The condition (e.g.,
CHB) is the same and the medications are typically the same
(e.g., antiviral medication). Thus, we will focus on social and
economic factors, healthcare system-related factors, and person-
related factors among Korean American patients with CHB cur-
rently taking antiviral therapy.

2 | Methods
2.1 | Study Design

The design and data collection procedures for this prospective
cohort study, Happy Life and Health Liver (HL2), have been
previously described in detail [26]. The cohort was recruited
from two clinical sites, Thomas Jefferson University Hospital
and the Asian Pacific Liver Center, following medical chart
review. We utilised baseline survey data from 365 participants
who completed baseline activities from August 2022 to January
2023. This study received approval from the Thomas Jefferson
University Institutional Review Board.

2.1.1 | Baseline Survey

After providing written consent, 365 CHB respondents com-
pleted the baseline activities, including hair sampling. Given
the choice of language for the materials, 82% (n=299) selected
Korean, and 18% (n = 66) chose English. Most respondents (83%)
opted for self-administered modality (63% using an iPad on site;
26% using a remote link; and 11% completing a paper copy). Due
to reading difficulties or discomfort with using an iPad, 17% of
participants requested the questionnaire be administered by an
interviewer. The baseline survey took approximately 40min
to complete, and participants received a $50 gift card for their
involvement.

As a part of a retrospective and prospective longitudinal study,
the reported data included an analysis of the baseline assess-
ments. The baseline survey encompassed sociodemographic
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data, acculturation, mental health status, access to healthcare,
medication adherence, HBV stigma, knowledge of HBV trans-
mission, sequalae of CHB and treatment.

2.2 | Measures

2.2.1 | Outcome Measure

HBV medication adherence was assessed using MMAS-8 [27].
This scale examines adherence by posing eight questions, seven
with binary options (yes/no), and the eighth question with pos-
sible five responses ranging from never (0) to all the time (4). In
line with prior research, the scores from these eight questions
were summed to create the construct of MMAS-8 and then di-
vided into binary indicators. A score between 0 and 5 indicated
low adherence, while a score of 6-8 signified medium/high ad-
herence (i.e., good adherence).

Patient factors encompassed age, gender (1 =male; 2=female),
knowledge of HBV transmission, sequelae of CHB and perceived
HBYV stigma, and social support. Knowledge of HBV transmis-
sion was measured by asking 10 potential modes of HBV trans-
mission (e.g., from infected mother to child during childbirth;
by sharing a razor with an infected person) [28]. Each correctly
answered question was given a point; scores were summed, and
the final score ranged from 0 to 10. Knowledge of Sequelae of
CHB was measured by asking seven questions about perceived
consequences of CHB (e.g., people with HBV are infected for
life; hepatitis B infection cannot be cured, but the disease can
be managed) [26, 28]. Each correctly answered question was
given a point; scores were summed, and the final knowledge
score ranged from O to 7. In this analysis, it was categorised into
two (L=0-4; High =5-7). Perceived HBV stigma was measured
by the Hepatitis B quality of life (HBQOL) Instrument—stigma
subscale [29]. Six questions have five-point Likert scale (never
[=0] to all the times [=4]). The sum of stigma ranged from 0 to
24. Tt was categorised into 3 based on tertiles (L=0-2; M =3-5;
H=6+). Cronbach'’s alpha for the current study was 0.93. Social
support was measured with an 8-item modified version of the
Medical Outcomes Study Social Support (mMOS-SS) scale [30],
measuring five levels of availability (none of the time [=1] to all
the time [=5]) of key types of social support, from instrumental
to emotional supports (e.g., help if confined to bed; help with
daily chores; advice on dealing with an issue; providing love/
feeling wanted). The sum of social support ranged from 8 to 40.
Cronbach's alpha for the current study was 0.96.

Sociodemographic factors were also considered, including ed-
ucation (1=Iess than high school; 2=high school graduate;
3 =college graduate or higher).

Healthcare system factors were measured by possession of phar-
macy plan (0=no; 1 =yes).

2.3 | Statistical Analysis

Descriptive and analytic statistical methods were employed to

present the findings of this study. Survey responses were anal-
ysed using frequency and crosstabulation through chi-squared

analysis for categorical variables and Student's t-test for contin-
uous variables. Both bivariate and multivariate logistic regres-
sion were utilised to identify factors contributing to medication
adherence. The multicollinearity among factors were checked:
Since education and income were highly correlated (r=0.44,
p<0.001), only education was included. Stata version 17 was the
software used for analysis.

3 | Results

Table 1 outlines the characteristics of the cohort. The average
age of 365 participants was 60.1years (range 19-84, SD 10.7).
The cohort was 56% male, with 97% born in South Korea.
Approximately 56% had completed college, and a third reported
poor or no English proficiency. A majority (81%) were married
or living with a partner and about two-thirds were employed.
The vast majority (92%) had some form of health insurance. The
average time since HBV diagnosis was 26.9years (range 5-52,
SD 10.3), and 58% had family history of HBV infection.

As the current analysis concentrated on factors of medication
adherence at baseline, participants not currently on HBV med-
ication, as indicated by the medical chart review (n=_82), were
omitted, resulting in an analytic sample of 283 participants
(78%). Most common antiviral medications were tenofovir
alafenamide (TAF: 32.5%) and tenofovir disoproxil fumarate
(TDF: 30.4%). About one-fifth (22.3%) were taking lamivudine
followed by entecavir (ETV: 14%) (see Table 2).

Table 3 presents the results of bivariate and multivariable lo-
gistic regression analyses. The bivariate analysis identified sev-
eral factors associated with medication adherence, including
sequalae of CHB, social support, perceived HBV stigma and
possession of a pharmacy plan. In the multivariable logistic re-
gression analysis, age, sequalae of CHB, perceived HBV stigma
and possession of pharmacy plan remained significant factors
at p value<0.05: older had higher medication adherence than
younger (@OR=1.04, 95% CI 1.01-1.07). Those with high se-
quelae of CHB were more likely to have medication adherence
than those with low scores (aOR=2.04, 95% CI=1.11-3.78).
Those with medium perceived HBV stigma had lower medica-
tion adherence than those with low stigma (aOR =0.47, 95% CI
0.24-0.91). Those who had pharmacy plans were more likely to
adhere antiviral therapy (aOR=1.94, 95% CI 1.01-3.74). Social
support was marginally associated with medication adherence,
showing higher social support, higher medication adherence.

4 | Discussion

This study identified factors contributing to self-reported an-
tiviral medication adherence in a sample of Korean American
patients with CHB. A relatively high percentage of patients
(69%) reported good medication adherence as measured by the
MMAS-8, comparable to the 66% adherence rate found in pre-
vious studies with Chinese and Vietnamese American patients
with CHB [22]. A systematic review indicated considerable
variability in medication adherence rates across different pa-
tient populations, with discrepancies observed between Asian
American patients (66%) and Chinese residents (49%) [21-23].
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TABLE 1 | Characteristics of Korean American CHB patients
(n=365), 2021-2022.

TABLE 2 | Type of antiviral medication among Korean American
CHB patients (n =283).

Variables (%) N (%) Medication N (%)
Sociodemographic Tenofovir alafenamide (TAF) 92 (32.5%)
Age (mean £ SD, range) 60.09 +10.74 (19-84) Tenofovir disopoxil fumerate (TDF) 86 (30.4%)
Gender Lamivudine 63 (22.3%)
Men 203 (55.6%) Entecavir (ETV) 39 (13.7%)
Women 162 (44.4%) Adefovir 1(0.3%)
Education Others 2(0.7%)
< High school 23 (6.4%)
High school graduate+ 136 (37.6%)
already do so for other common diseases of aging, such as hy-
College graduate 133 (36.7%) pertension. A study conducted in Korea found that adherence to
Graduate/professional school 70 (19.3%) antihypertensive medications increased with age until partici-
) o pants reached 69years, then began to decline [31]. This could be
Spoken English proficiency attributed to increased health awareness and potentially more
Fluent/well 96 (26.5%) severe disease presentations in older individuals [19]. We found
that younger patients experience higher levels of perceived
So so 146 (40.2%) younger b P & P

Poor/not at all 121 (33.3%)

Marital status

Married 295 (80.8%)
Not married (divorce/widow/ 70 (19.2%)
separate/single)

Employment (=yes) 227 (62.4%)

337 (92.3%)
26.97+10.33 (5-52)

Having health insurance (=yes)

Time since HBV diagnosis
(year), (mean = SD, range)

Family history of HBV infection 213 (58.4%)
(=yes)

Knowledge of HBV 6.30+2.17 (0-10)
transmission (mean = SD,

range)

Sequalae of CHB (mean +SD,
range)

4.92+1.32 (0-10)

Perceived HBV stigma 5.38+5.69 (0-24)

(mean £ SD, range)

Social support (mean +SD, 29.50+8.60 (8-40)

range)
Outcome

Taking antiviral medication 283 (77.5%)

(=yes)

This likely reflects the unique economic and health resource
disparities between the United States and China.

Consistent with previous research [21], our study observed that
older CHB patients had higher rates of medication adherence.
One reason could be that older persons may be more accept-
ing of taking daily medications than younger persons and may

HBV-related stigma (r=—0.10, p=0.058). This increased stigma
may contribute to their lower adherence to antiviral medication
therapy.

Our findings align with previous research, suggesting that an
in-depth understanding of CHB is a critical factor in ensuring
good medication adherence [32, 33]. Individuals with higher
knowledge of sequelae of CHB may possess greater knowledge
of the risks associated with nonadherence, such as virological
failure and disease progression risks like liver cirrhosis or can-
cer [23]. Health education aimed at increasing understanding of
the importance and consequences of nonadherence to antiviral
therapy among CHB patients is essential. This knowledge may
empower them to achieve lifetime CHB management by adher-
ence to antiviral therapy.

Perceived HBV impacts disease management and the physical
and mental health of patients [26, 34]. In this study, we found
that perceived HBV stigma was associated with medication
adherence. Notably, patients with high perceived HBV stigma
exhibited significantly lower adherence to antiviral medication.
Lack of knowledge about the consequences of CHB and miscon-
ceptions of HBV transmission are drivers of HBV-related stigma
(35, 36].

Consistent with previous studies of chronic communicable con-
ditions such as HIV [37, 38], access to health care is another con-
tributing factor for medication adherence. In this study, most
CHB patients (92%) had some type of health insurance, which
did not predict adherence to antiviral medication due to lack of
variability. However, pharmacy plan (81%) was a far more im-
portant contributing factor to medication adherence.

Analysing predictors of antiviral medication adherence in the
CHB patient population is important, as only a small percentage
achieve a “functional cure”—the clearance of HBsAg—using
current nucleotide analogue treatments, which were the medi-
cations administered to patients in our study. While nucleotide
analogues are highly effective at suppressing HBV DNA [39],
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TABLE 3 | Factors contributing to medication adherence among 283
CHB patients who take antiviral medication.

Adjusted
Unadjusted OR (95% CI)
Variables OR (95% CI) (n=278)
1. Patient-related factors
Age 1.02 1.04 (1.01-1.07)*
(0.99-1.05)*
Gender
Males 1.00 1.00
Females 0.80 0.75(0.43-1.33)
(0.48-1.34)
Knowledge of HBV 1.02 1.11 (0.96-1.27)
transmission (0.91-1.15)
Sequalae of CHB
Low 1.00 1.00
Medium/high 1.96 2.04 (1.11-3.78)*
(1.10-3.51)*
Social supports 1.03 1.03 (0.99-1.06)*
(1.01-1.06)*
Perceived HBV stigma
Low 1.00 1.00
Medium 0.50 0.47 (0.24-0.91)*
(0.27-0.94)*
High 0.63 0.73 (0.38-1.39)
(0.34-1.17)

II. Sociodemographic factors

Education
< High school 1.00 1.00
High school 1.62 1.71 (0.61-4.79)
graduate+ (0.59-4.46)
College graduate+ 2.11 2.33(0.83-6.54)
(0.78-5.72)

III. Healthcare system factor

Having pharmacy plan

No 1.00 1.00
Yes 1.90 1.94 (1.01-3.74)*
(1.01-3.59)*
+p<0.10.
*p<0.05.

the annual rate of HBsAg clearance is only about 1% [40]. A
systemic review and meta-analysis further indicates that sero-
clearance of HBV infection mainly occurs in patients with less
active disease [41]. As a result, the majority of CHB patients re-
quire lifelong adherence to antiviral regimens to prevent liver
disease progression and the development of hepatocellular
carcinoma [41]. Identifying and addressing potential barriers
to adherence is therefore critical for optimising the outcomes

of antiviral therapy, particularly nucleotide analogues. Even if
those patients with functional cure of hepatitis B do not need
medication, they will be encouraged to continue regular moni-
toring with their doctor through blood tests to ensure the virus
remains undetectable.

In addition, WHO updated its HBV treatment guidelines in 2024
[42], expanding treatment criteria to a larger population, includ-
ing young adults, adolescents, and adding antiviral prophylaxis
for pregnant women. Hence, there is a growing need to ensure
adherence to antiviral medications across a larger, more diverse
patient population. By identifying key predictors of adherence,
our analysis provides valuable insights that can support the suc-
cessful implementation of these expanded treatment guidelines.

One of the strengths of this study was identifying factors to
adherence to antiviral medication using the conceptual frame-
work. The specific factors driving low medication adherence
among high-risk CHB patients, particularly Korean Americans,
have not been identified. We examined the contributing fac-
tors to adherence of antiviral therapy in a population of Korean
American patients with CHB based on an adaptable framework.

Another strength of this study is that the population was spe-
cific to Korean American patients with CHB receiving care
from Korean American hepatologists. Previous studies about
HBV among Korean Americans have been limited to Korean
Americans in the community or those receiving care in general
healthcare system [43, 44]. To our knowledge, this is the first
study to identify factors related to medication adherence using
MMAS-8.

This study also had several limitations. Recruiting participants
from only two clinical sites in Philadelphia and Los Angeles re-
stricts the generalisability of the results to all Korean American
patients with CHB in the United States. In addition, reliance on
self-reported data raises concerns about potential recall bias and
inaccuracies.

In conclusion, these results suggest that culturally tailored ed-
ucational interventions that address personal—and healthcare
system—factors are essential for improving medication adher-
ence among Korean Americans living with CHB in the United
States. Improving patient awareness through educational in-
tervention, medication management, and patient navigation
may promote better antiviral medication adherence, especially
among younger patients and those with low knowledge of HBV
sequelae and high perceived HBV stigma. Given the recent
WHO guidelines that broaden treatment recommendations for
antiviral therapy to a larger proportion of HBV-infected individ-
uals, addressing medication adherence is crucial [42].
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