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Abstract 
Introduction: Adherence to guideline-based monitoring (GBM) for chronic hepatitis B (CHB) in China remains understudied. This mixed-
methods study assessed GBM adherence and explored patient-reported barriers. 
Methodology: A mixed study was conducted at the Zhongshan Hospital (Xiamen), Fudan University, China. Patients visiting the outpatient 
department of the hospital between January 2018 and December 2018 were included for the quantitative component. Clinical and biochemical 
data were retrieved from the hospital's electronic medical record system. Adherence to GBM was defined as regular monitoring of alanine 
aminotransferase (ALT), hepatitis B virus DNA (HBV-DNA), alpha-fetoprotein (AFP), and liver imaging; at least annually during the 2-year 
follow-up period. The qualitative component involved semi-structured interviews with thematic and content analysis. 
Results: Among the 402 eligible CHB outpatients, only 103 (25.6%) patients presented good adherence to GBM. Specifically, 171 (42.5%) 
patients were monitored at least annually for ALT and HBV-DNA, while 107 (26.6%) were monitored for AFP and liver imaging. The factors 
associated with adherence to GBM included receiving antiviral treatment (OR = 3.54 (1.59–7.86)) and completing initial liver imaging (OR = 
4.78 (2.04–9.83)). The reasons for non-adherence included inadequate monitoring tests and health education by healthcare providers, patients' 
perception of not needing frequent monitoring, forgetfulness, cost concerns, and complex hospital visit procedures. 
Conclusions: Adherence to GBM among CHB patients was suboptimal despite guideline recommendations. Enhanced efforts and interventions, 
such as combining technology-driven tools, targeted education for providers and patients, and primary care integration are essential. 
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Introduction 

According to the World Health Organization 
(WHO), approximately 254 million people were living 
with chronic hepatitis B (CHB) in 2022, with 1.2 
million new hepatitis B virus (HBV) infections and 1.1 
million deaths annually, primarily due to cirrhosis and 
hepatocellular carcinoma (HCC) [1,2]. CHB is a 
complex disease that often presents with few or no 
symptoms in the early stage, leading to underdiagnosis. 
Once patients experience clinical discomfort, the 
disease has usually progressed to an advanced stage, 
including decompensated cirrhosis and HCC, which 
limits treatment options. Therefore, long-term 
systematic monitoring of HBV-infected patients is 
essential and unanimously recommended. The WHO 
2024 guidelines for the prevention, care, and treatment 
of persons with chronic hepatitis B infection; the 
American Association for the Study of Liver Diseases 
(AASLD) 2018 hepatitis B guidance; and the Chinese 

guidelines for the prevention and treatment of chronic 
hepatitis B (version 2022) recommend that laboratory 
tests and liver imaging should be used for monitoring 
disease progression and HCC surveillance [1,3–6].  

Regular monitoring is helpful for assessing the 
progression of liver disease, resulting in early diagnosis 
of the occurrence of HCC and determining the 
appropriate time for initiating treatment; which was 
ultimately cost-effective in the long-term [7,8]. Early 
diagnosis and access to first-line curative treatments, 
such as antiviral therapy, liver resection and local 
ablation, and liver transplantation can improve the 
survival rate [9]. Implementing HCC surveillance every 
6 months has been shown to decrease HCC-related 
deaths by 37% [10]. A study by Li et al. reported that 
surveillance was associated with a 55% decrease in the 
overall survival risk in CHB patients [11]. CHB 
guidelines recommend that all CHB patients need to 
monitor alanine aminotransferase (ALT) and hepatitis 
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B virus DNA (HBV-DNA) [1,3–6]. Consistently high 
levels of ALT and HBV-DNA have emerged as crucial 
predictors of future complications in CHB patients [12]. 
The decision to initiate antiviral treatment for CHB is 
primarily guided by the outcomes of these two key 
laboratory tests. Studies indicate that early antiviral 
treatment for CHB patients is recommended as it 
reduces the risk of disease progression, HCC, and 
mortality [13]. It is worth noting that HCC can develop 
without cirrhosis or liver enzyme abnormalities. The 
guidelines emphasize the importance of HCC screening 
for CHB patients, and recommend abdominal 
ultrasound and alpha-fetoprotein (AFP) tests for 
monitoring. Furthermore, early diagnosis combined 
with liver resection, local ablation, or transplantation 
increase the 5-year survival rate for HCC patients from 
40% to 70% [11].  

There are several studies on the management and 
monitoring of hepatitis B, including the actual 
adherence and analysis of influencing factors. Most of 
these studies focus on HCC surveillance mainly by liver 
imaging [14,15], while there are relatively fewer studies 
on ALT and HBV-DNA monitoring. Most study 
populations included patients who were not receiving 
antiviral treatment or patients with liver cirrhosis 
[12,16,17]. Other studies have focused on adherence of 
patient follow-up rather than monitoring examinations 
[18,19]. However, there are even fewer studies on the 
adherence to guideline-based monitoring (GBM) of 
CHB patients in China. We conducted a quantitative 
study to explore the extent of adherence to GBM among 
CHB patients and associated factors; as well as a 
qualitative study to further investigate the reasons for 
non-adherence from patient perspective.  

 
Methodology 
Study design and population 

A mixed quantitative and qualitative study was 
conducted in Zhongshan Hospital (Xiamen), Fudan 
University, China. CHB patients who visited the 
outpatient department between January 2018 and 
December 2018 were included for the quantitative 
component. The sample was selected using the 
International Classification of Diseases, Tenth Revision 
(ICD-10) via the electronic medical record database. 
The inclusion criteria were patients with CHB-related 
diseases, including CHB (B18.107), HBsAg carriers 
(Z22.502), hepatitis B e antigen (HBeAg)-negative 
hepatitis B (Z22.503), HBeAg-positive hepatitis B 
(Z22.504), and hepatitis B compensatory cirrhosis 
(K74.600X003). The exclusion criteria were: 1) 
patients with any cancer or malignancy (C00-C97), 2) 

patients with decompensated cirrhosis (K74.602-607), 
3) patients having liver transplantation (Z94.400) or 
resection (Z98.800x115), 4) cases where death occurred 
within 2 years of follow-up, and 5) patients refusing to 
participate in this study. Purposive sampling was used 
for the qualitative component by selecting patients with 
chronic HBV infection who were not in adherence to 
GBM and visited the outpatient department from May 
to July 2021 regarding different CHB-related diseases. 
The final sample size was determined based on the level 
of information saturation. The research object was 
selected while analyzing the interview data. Sampling 
was discontinued when the researcher could not gain 
more information from the next interviewee.  

The study protocol was approved by the Ethics 
Committee of Zhongshan Hospital (Xiamen), Fudan 
University(B2020-009) and conducted in accordance 
with the Declaration of Helsinki. The confidentiality 
and privacy of the study participants were strictly 
maintained. During the quantitative study, the only 
contact between the subjects and the clinical research 
was the archived informed consent document. When 
patients were unwilling to come to the hospital for 
signing the consent form, verbal consent was initially 
obtained over the phone, and supported by an audio 
recording as evidence. The paper informed consent 
forms were obtained from participants later on when 
they visited the hospital for medical reasons. There was 
no identifiable information present in the quantitative 
analysis. Qualitative participants gave informed 
consent for the study and were interviewed voluntarily 
after signing the informed consent form and provided 
consent to publish. Only the age and gender of the 
patients were included in the qualitative analysis, 
ensuring that patients could not be identified based on 
the given information. 

 
Definition and guideline recommendations  

The 2-year follow-up period was defined as starting 
with the first outpatient visit during January 2018 to 
December 2018, and continuing for the next 2 years. 
Long-term outpatients were defined as individuals who 
had ≥ 8 outpatient visits during the 2-year follow-up 
period. Adherence to GBM was defined as regular 
monitoring of ALT, HBV-DNA, AFP, and liver 
imaging at least annually during the 2-year follow-up 
period. ALT and HBV-DNA serve as markers to 
monitor viral breakthroughs, and disease progression. It 
is recommended that they should be monitored at least 
annually [1,3–6]. There is no consensus on the best 
strategy or frequency of HCC surveillance in CHB 
patients. However, most studies and guidelines 
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suggested that CHB patients should be screened for 
HCC by liver imaging and AFP at least annually [1,3–
6]. The initial examination—including ALT, HBV-
DNA, AFP, and liver imaging—was defined as the 
examination completed during the first outpatient visit 
from January 2018 to December 2018. ALT was 
measured by Roche cobas c702 (Roche Diagnostics, 
Basel, Switzerland), with a value ≤ 40 U/L considered 
normal. HBV-DNA was screened by Roche cobas e801 
(Roche Diagnostics, Basel, Switzerland), with a result 
below the detection limit defined as negative. AFP was 
assessed by Roche cobas z480 (Roche Diagnostics, 
Basel, Switzerland), with a concentration of < 20 ng/mL 
considered normal. 

 
Quantitative component: data collection 

The participants were selected based on the 
inclusion and exclusion criteria, as well as following the 
definition of long-term outpatients. Information on all 
analyzed cases included demographics, disease-related 
information, HBV infection-related laboratory tests, 
and imaging data. The demographics included age, 
gender, healthcare insurance, and the number of 
outpatient visits to the hospital. The disease-related 
information referred to the use of antiviral drugs. HBV 
infection-related laboratory tests included detected 
times of visit and initial level of ALT, HBV-DNA, and 
AFP in the outpatient department. Liver imaging 
included ultrasound or computed tomography or 

magnetic resonance imaging. Each patient’s data was 
recorded by two independent reviewers to ensure 
accuracy. 

 
Statistical analysis 

Statistical analysis was performed using SPSS 
software, version 21.0 (SPSS Inc., IL, USA). 
Descriptive statistics were reported as proportions (%) 
for categorical variables, and mean ± standard deviation 
or median and percentile for continuous variables. The 
association between categorical variables were 
analyzed using the Chi-square test and continuous 
variables were analyzed by the t-test. Subsequently, the 
associated factors were assessed by binary logistic 
regression analysis. p < 0.05 was considered 
statistically significant. 

 
Qualitative component 

A one-on-one face-to-face semi-structured 
interview approach was employed for the qualitative 
component. The interview outline was developed by 
referring to relevant literatures. It centered on chronic 
HBV infection, monitoring status, and reasons for non-
adherence to GBM. Prior to the interview, the study's 

Figure 1. Flowchart of study population. 

HBV: hepatitis B virus. 

Table 1. Demographic and clinical characteristics of the study 
population. 
Variables Analyzed patients (n = 402) 
Age (years) 41.6 ± 11.7 
Gender, n (%)  
Male 242 (60.2) 
Female 160 (39.8) 
Healthcare insurance, n (%)  
Yes 367 (91.3) 
No 35 (8.7) 
Outpatient visit times 13 (10, 20) 
Receiving antiviral treatment, n (%) 
Yes 225 (56.0) 
No 177 (44.0) 
Initial ALT, n (%)  
Completed 181 (45.0) 
Uncompleted 221 (55.0) 
Initial ALT level  
Normal 125 (69.1) 
Elevated 56 (30.9) 
Initial AFP, n (%)  
Completed 128 (31.8) 
Uncompleted 274 (68.2) 
Initial HBV-DNA, n (%) 
Completed 185 (46.0) 
Uncompleted 217 (54.0) 
Initial HBV-DNA level (lg copies/mL) 
Lower detection limit 35 (18.9) 
1–3 34 (18.4) 
4–6 83 (44.9) 
≥ 7 33 (17.8) 
Initial liver imaging, n (%) 
Completed 113 (28.1) 
Uncompleted 289 (71.9) 
ALT: alanine aminotransferase; AFP: alpha-fetoprotein: HBV: hepatitis B 
virus. 
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purpose and significance were clarified to the 
participants, and the interview process was recorded 
with their consent. The interviews were conducted in 
outpatient clinics; each lasting approximately 10 
minutes and facilitated by a single researcher. The 
recordings were made using a voice recorder recording 
app developed by Shanghai Xiaoling Technology 
Company. During the interviews, the interviewer 
refrained from guiding or judging the interviewees' 
opinions. Post-interview, the data were promptly 
organized within 24 hours, and the recorded content 
was transcribed. Subsequently, two researchers 
reviewed all interview data, analyzed key and 
frequently mentioned statements based on the interview 
outline, and then summarized and categorized the 
findings using thematic and content analysis methods. 

 
Results 
Quantitative component 

A total of 1200 CHB outpatients were retrieved 
based on the inclusion criteria from January 2018 to 
December 2018. Then, 67 outpatients were excluded 
based on the exclusion criteria, and 731 outpatients 
were excluded because they had less than 8 follow-up 

visits in 2 years. Finally, 402 outpatients were analyzed. 
The schematic process of sample selection is illustrated 
in Figure 1. The demographic and clinical 
characteristics of the outpatients are presented in Table 
1. The overall mean age at baseline was 41.6 ± 11.7 
years and comprised 242 (60.2%) males. Moreover, 367 
(91.3%) had healthcare insurance, and 225 (56.0%) had 
received antiviral treatment. The median outpatient 
visit was 13 times in 2 years. Among the participants, 
initial ALT levels were completed in 181 (45.0%) 
outpatients, of which 125 (69.1%) were found to be 
within the normal range. In addition, 128 (31.8%), 185 
(46.0%) and 113 (28.1%) outpatients completed initial 
AFP, HBV-DNA and liver imaging, respectively.  

Only 103 (25.6%) outpatients presented good 
adherence to GBM. Specifically, outpatients monitored 
at least annually within the following 2 years were as 
follows: 197 (49.0%) for ALT, 151 (37.6%) for HBV-
DNA, 186 (46.3%) for AFP, 127 (31.6%) for liver 
imaging, 171 (42.5%) for ALT and HBV-DNA, and 
107 (26.6%) for AFP and liver imaging (Table 2). The 
results of univariate and multivariate analyses are 
shown in Tables 2 and 3, respectively. Adherence to 
GBM was associated with receiving antiviral treatment 

Table 2. Univariable analysis of GBM, ALT and HBV-DNA, AFP, and liver imaging in chronic hepatitis B outpatients. 

Variables GBM 
(n = 103) 

NGBM 
(n = 299) p value 

ALT and HBV-DNA AFP and liver imaging 
Monitored  
(n = 171) 

Unmonitored 
(n = 231) p value Monitored  

(n = 107) 
Unmonitored 

(n = 295) p value 

Age (years) 38.4 ± 10.1 42.7±12.0 0.001 38.6 ± 10.2 43.8 ± 12.2 < 0.001 38.6±10.0 42.7±12.0 0.001 
Gender, n (%)   0.039   0.003   0.030 
Male 70 (68.0) 172 (57.5)  117 (68.4) 125 (54.1)  73 (68.2) 169 (57.3)  
Female 33 (32.0) 127 (42.5)  54 (31.6) 106 (45.9)  34 (31.8) 126 (42.7)  
Healthcare insurance, n (%)   0.075   0.312    
Yes 98 (95.1) 269 (90.0)  158 (92.4) 209 (90.5)  102 (95.3) 265 (89.8) 0.058 
No 5 (4.9) 30 (10.0)  13 (7.6) 22 (9.5)  5 (4.7) 30 (10.2)  
Outpatient visit times 18 (11, 31) 14 (10, 26) 0.488 18 (11, 31) 13 (10, 24) 0.017 14 (10, 26) 18 (11, 31) 0.443 
Receiving antiviral treatment, n (%)  0.018   < 0.001   0.028 
Yes 55 (53.4) 122 (40.8)  92 (53.8) 85 (36.8)  56 (52.3) 121 (41.0)  
No 48 (46.6) 177 (59.2)  79 (46.2) 146 (63.2)  51 (47.7) 174 (59.0)  
Initial ALT, n (%)   < 0.001   0.001   < 0.001 
Completed 73 (70.9) 108 (36.1)  108 (63.2) 73 (31.6)  74 (69.2) 107 (36.3)  
Uncompleted 30 (29.1) 191 (63.9)  63 (36.8) 158 (68.4)  33 (30.8) 188 (63.7)  
Initial ALT Level(U/L)   0.005   0.001   0.007 
Normal 42 (57.5) 83 (76.9)  65 (60.2) 60 (82.2)  43 (58.1) 82 (76.6)  
Elevated 31 (42.5) 25 (23.1)  43 (39.8) 13 (17.8)  31 (41.9) 25 (23.4)  
Initial AFP, n (%)   < 0.001   < 0.001   < 0.001 
Completed 57 (55.3) 71 (23.7)  76 (44.4) 52 (22.5)  60 (56.1) 68 (23.1)  
Uncompleted 46 (44.7) 228 (76.3)  95 (55.6) 179 (77.5)  47 (43.9) 227 (76.9)  
Initial HBV-DNA, n (%)  < 0.001   < 0.001   < 0.001 
Completed 70 (68.0) 115 (38.5)  109 (63.7) 76 (32.9)  71 (66.4) 114 (38.6)  
Uncompleted 33 (32.0) 184 (61.5)  62 (36.3) 155 (67.1)  36 (33.6) 181 (61.4)  
Initial HBV-DNA level (lg copies/mL)  0.420   0.026   0.392 
Lower detection limit 13 (18.6) 22 (19.1)  23 (21.1) 12 (15.8)  13 (18.3) 22 (19.3)  
1–3 9 (12.9) 25 (21.7)  13 (11.9) 21 (27.6)  9 (12.7) 25 (21.9)  
4–6 33 (47.1) 50 (43.5)  49 (45.0) 34 (44.7)  34 (47.9) 49 (43.0)  
≥ 7 15 (21.4) 18 (15.7)  24 (22.0) 9 (11.8)  15 (21.1) 18 (15.8)  
Initial liver imaging, n (%)  < 0.001   < 0.001   < 0.001 
Completed 52 (50.5) 61 (20.4)  64 (37.4) 49 (21.2)  54 (50.5) 59 (20.0)  
Uncompleted 51 (49.5) 239 (79.6)  107 (62.6) 182 (78.8)  53 (49.5) 236 (80.0)  
Data is expressed as either proportion or mean ± SD or median and range (25th and 75th percentiles). GBM: guideline-based monitoring; N-GBM: non-guideline-
based monitoring; ALT: alanine aminotransferase; AFP: alpha-fetoprotein; HBV: hepatitis B virus. 
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(odds ratio (OR) = 3.54 (1.59–7.86), p = 0.002) and 
completed initial liver imaging (OR = 4.78 (2.04–9.83), 
p < 0.001). Adherence to monitoring of ALT and HBV-
DNA was associated with age (OR = 0.95 (0.91–0.99), 
p = 0.018), gender (OR = 0.33 (0.14–0.77), p = 0.010), 
outpatient visit times (OR = 1.08 (1.01–1.15), p = 
0.036), and receiving antiviral treatment (OR = 3.51 
(1.04–11.90), p = 0.044). Adherence to monitoring of 
AFP and liver imaging for HCC surveillance was 
associated with receiving antiviral treatment (OR = 3.30 
(1.50–7.25), p = 0.003) and completed initial liver 
imaging (OR = 4.00 (1.83–8.5), p < 0.001). 

 
Qualitative component 

A total of 7 male and 8 female outpatients 
participated in the qualitative part of this study, and the 
mean age was 43.2 ± 12.3 years. The characteristics of 
the interviewees are presented in Table 4. Based on the 
qualitative interviews with patients, the reasons for non-
adherence to GBM were as follows:  

 
Healthcare providers provide inadequate monitoring tests 
and health education 

P1: “Currently, I monitor liver function and HBV-
DNA tests regularly, but I do not undergo liver cancer 
screening. Because the doctor only told me to regularly 
monitor liver function and HBV-DNA, but not liver 
cancer screening”. 

P6: “I monitor liver function and HBV-DNA 
annually, liver ultrasound semiannually. I do not know 
whether AFP is monitored or not, and I do not know 
about this test”. 

P14: “Doctors have given me health education on 
monitoring test, but it was not particularly detailed. 
They advised me to monitor every year. I have never 
heard of monitored HBV-DNA, but I know liver 
function, liver ultrasound, and AFP. I regularly 
monitored these items in the annual physical 
examination organized by the company”. 

 

Patients think they don’t need frequent monitoring 
P2: “I do not have regular monitoring at present, 

because I think I feel fine and am in good health”. 
P5: “I did regular monitoring at beginning and there 

was no change in each test, so I think don't need 
frequent tests”. 

P7: “I monitor liver function and HBV-DNA every 
year, and the result was normal. Therefore, I consider it 
is unnecessary to monitor more frequently”. 

P15: “Sometimes when I went to the hospital, the 
doctor suggested me to do the tests and I did it. I don't 
monitor regularly, because I think I have a good 
lifestyle and a positive attitude. It is good to my 
disease”. 

P8: “I haven't regularly monitored before. Last year, 
my relatives died of liver cancer, and I started 
monitoring regularly every six months”. 

P10： “I only monitor liver function and ultrasound 
semi-annually, and sometimes HBV-DNA, but I think 
it is useless”. 

 
Patients forget to monitor 

P9: “I monitor sometimes half a year, sometimes 
once a year, not very regular, mainly because of 
forgetting the monitoring time”. 

P13: “Three years ago, I went to the hospital due to 
poor sleep, and found abnormal liver function, HBeAg-

Table 3. Multivariable logistic regression analysis of GBM, ALT and HBV-DNA, AFP and liver imaging in chronic hepatitis B outpatients.  
 OR 95% CI p value 
GBM    
Receiving antiviral treatment 3.54 1.59–7.86 0.002 
Completed initial liver imaging 4.78 2.04–9.83 < 0.001 
ALT and HBV-DNA    
Age (years) 0.95 0.91–0.99 0.018 
Gender (female) 0.33 0.14–0.77 0.010 
Outpatient visit times 1.08 1.01–1.15 0.036 
Receiving antiviral treatment 3.51 1.04–11.90 0.044 
AFP and liver imaging    
Receiving antiviral treatment 3.30 1.50–7.25 0.003 
Completed initial liver imaging 4.00 1.83–8.50 < 0.001 
GBM: guideline-based monitoring; ALT: alanine aminotransferase; AFP: alpha-fetoprotein; HBV: hepatitis B virus. 

Table 4. Characteristics of the interviewees. 
Patient Age (years) Gender 

P1 27 Male 
P2 63 Female 
P3 33 Female 
P4 56 Male 
P5 40 Male 
P6 35 Female 
P7 53 Female 
P8 36 Male 
P9 34 Male 
P10 32 Male 
P11 64 Male 
P12 56 Female 
P13 39 Female 
P14 48 Female 
P15 32 Female 
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positive hepatitis B, and high HBV-DNA. Then, I did 
regular 6-month monitoring examinations on liver 
function and HBV-DNA, but liver cancer screening was 
missed from the beginning”. 

 
Concerns about cost 

P5: “I monitor liver function and liver cancer 
screening annually, but less HBV-DNA, the results of 
which had no change each time and the cost is a little 
expensive, and I feel it is unnecessary”.  

 
Complicated visit procedures at hospital 

P12: “I do not regularly monitor, the reason is afraid 
of trouble, the hospital procedures are complicated, 
ultrasound is not easy to book and I am busy recently”. 

 
Discussion 

There is limited mixed study from China on the 
adherence to GBM, which includes monitoring of ALT, 
HBV-DNA, AFP, and liver imaging; and further 
exploration of the reasons for non-adherence from 
patient perspective. The quantitative study revealed that 
only approximately one quarter of CHB outpatients 
adhered to GBM. Specifically, less than half of the 
outpatients monitored ALT and HBV-DNA at least 
annually, while approximately one quarter of the 
outpatients monitored AFP and liver imaging for HCC 
surveillance at least annually. The qualitative study 
showed that the reasons for non-adherence to GBM 
were as follows: healthcare providers provide 
inadequate monitoring tests and health education, 
patients think they don't need frequent monitoring and 
forget to monitor, cost concerns, and complicated visit 
procedures at hospital.  

The quantitative results from this study suggest that 
many CHB outpatients did not undergo all the 
examinations recommended by the guidelines at each 
follow-up visit. ALT assessment was carried out most 
frequently, followed by AFP, HBV-DNA, and liver 
imaging. A study by Juday et al. reported that the HBV-
DNA monitoring rates were lower than the rates of ALT 
monitoring [12]. This may be explained by the results 
of the qualitative interviews where some patients had 
never heard of monitoring parameters such as HBV-
DNA or AFP, and some patients complained that 
ultrasound was not easy to book. In this study, less than 
half of outpatients monitored ALT and HBV-DNA at 
least annually. A study by Wu et al. reported that 29% 
of inactive HBV carriers did not undergo timely 
ALT/HBV-DNA assessment, at least every 12 months 
[16]. In another study, Juday et al. reported that among 
the CHB patients who were not receiving antiviral 

treatment, 53.3% monitored ALT and 39.0% monitored 
HBV-DNA, at least every 12 months, and 35.1% 
monitored both [12]. Additionally, Spradling et al. 
reported that among CHB patients, 78% had at least one 
annual ALT level assessment, while 37% had at least 
one annual HBV-DNA level assessment [14]. The 
result from these studies differed due to the different 
populations included in the analyses. Overall, they 
indicate suboptimal monitoring of ALT and HBV-DNA 
in CHB patients; and this was also observed in the 
present study. HCC surveillance is crucial for 
improving prognosis and facilitating access to curative 
treatments by enabling early detection. This study 
revealed that only 26.6% of CHB patients undergo AFP 
and liver imaging for HCC surveillance at least 
annually. Several studies have explored the adherence 
rate of HCC surveillance and associated factors, 
particularly in high-risk patients, consistently indicating 
suboptimal implementation. A meta-analysis which 
included 4 studies and 3272 CHB patients presented a 
higher adherence of 32% because it included patients 
who underwent liver imaging with or without AFP [20]. 
However, guidelines and related studies have 
demonstrated that AFP is recommended in conjunction 
with liver imaging to improve HCC screening accuracy 
[21].  

The present study also revealed that CHB patients 
who had not received antiviral treatment and had not 
completed initial liver imaging exhibited poor 
adherence to GBM and HCC surveillance. CHB 
patients who were older, female, had less outpatient-
visit times, and were not receiving antiviral treatment 
exhibited poor adherence to monitoring ALT and HBV-
DNA. Studies exploring the associated factors have 
yielded different results. Spradling et al. concluded that 
patients aged < 60 years, females, and those who had 
not received antiviral treatment were more likely to 
exhibit poor adherence to monitoring ALT and HBV-
DNA [14]. Meanwhile, Juday et al. identified female 
gender as a predictor for poor adherence to monitoring 
HBV-DNA [12]. Additionally, Kushner et al. reported 
that CHB patients with fewer visits were positively 
associated with poor adherence to monitoring ALT 
[22].  

Most patients who did not receive antiviral therapy 
had such a short, mild, and asymptomatic course of 
disease that it was easy to underestimate the importance 
of monitoring. Patients who had not completed the 
initial liver imaging exhibited poor adherence, 
underscoring the critical role of disease education at the 
early stage in fostering subsequent monitoring 
adherence. Therefore, it is crucial to educate patients 
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about the importance of disease monitoring, 
particularly at the time of initial diagnosis, to ensure 
adherence with recommendation.  

The adherence rates to GBM in CHB patients were 
found to be suboptimal. Based on qualitative 
interviews, factors related to healthcare providers, 
hospitals, and the patient themselves contributed to the 
non-adherence to GBM. A review from the United 
States identified key barriers to monitoring, including 
patients' lack of disease knowledge (often resulting 
from physicians' insufficient awareness), financial 
constraints, and inadequate patient education [23]. 
Nguyen et al. reported that patients cite cost as a barrier 
to HCC surveillance [24]. Another study revealed that 
primary care providers have significant misconceptions 
about HCC surveillance, with over a quarter mistakenly 
believing that liver enzymes are useful for detecting 
HCC, and encouraged provider education [25]. The 
patients exhibited inadequate practice in the long-term 
monitoring of disease progression and HCC 
surveillance, indicating a pressing need for 
improvement in this area. Interventional studies have 
implemented programs, such as mailed outreach, 
clinical reminder, and education to improve adherence 
to disease monitoring [26–28]. 

The department of infectious disease at the Third 
affiliated hospital, SUN Yat-sen University from 
Guangzhou of China has set up a special follow-up 
clinic for CHB and adopted various methods (including 
short message, WeChat, website, and phone calls to 
book a return visit in advance) to remind and urge 
patients to regular monitoring [29]. Beste et al. 
implemented a clinical reminder program to increase 
the HCC surveillance rate from 18.2% to 51% [30]. 
Additionally, many patients might underestimate the 
severity of the disease and the importance of disease 
monitoring. CHB takes a long time to develop into 
severe liver disease, and patients’ awareness of the 
seriousness of HBV infection decreases over time. 
Therefore, frequent educational efforts focused on 
disease monitoring are needed. A study by Ma et al. 
reported that HBV-related knowledge was significantly 
associated with performing CHB-monitoring behaviors 
[18]. In recent years, clinical management of hepatitis 
B advocates transition from specialist to primary care. 
The Third National Hepatitis B Strategy 2018–2022 
identifies general practice as a ‘priority setting’ for 
delivering education, prevention, treatment, and care 
services. Managing CHB patients in primary care 
provide long-term continuous service, reduces waiting 
times at specialist clinics, and improves patient 
adherence [31].  

The suboptimal adherence to GBM in CHB patients 
necessitates multifaceted interventions addressing 
systemic-, provider-, and patient-level barriers. Three 
pillars of action are proposed to overcome these 
challenges: 

1. Technology-drive: In the present internet age, 
medical institutions can develop clinical tools, such as 
electronic medical reminders and progress note 
templates to improve patient adherence. 

2. Education reinforcement: Healthcare provider 
education must prioritize correcting misconceptions, 
while patient education should emphasize HBV 
progression risks and monitoring benefits, as the 
knowledge gaps directly correlate with poor adherence. 

3. Structural integration: Decentralizing CHB 
management to primary care ensures continuity, 
reduces specialist burdens, and enhances accessibility. 

While these strategies demonstrate promise in 
bridging adherence gaps, further research is imperative 
to evaluate their long-term efficacy, cost-effectiveness, 
and adaptability across diverse healthcare settings. 

This study not only used quantitative methods to 
identify the low GBM adherence rates among CHB 
patients, but also supplemented with qualitative 
interviews to further identify the reasons for non-
adherence from the patient perspective. Nevertheless, 
the present study has several limitations. Only one 
hospital was included in the quantitative study and 
HBV-related examination conducted at other medical 
institutions might have been missed. In order to 
counteract these disadvantages, long-term and 
consecutive outpatient population were used as 
participants. A prospective study with a larger sample 
size and scope is required. 

 
Conclusions 

Despite guideline recommendations, adherence to 
GBM among CHB patients was found to be suboptimal, 
especially among those who did not receive antiviral 
treatment and those who did not complete initial liver 
imaging examination. Various factors from the patient, 
healthcare provider, and hospital contribute to patients' 
non-adherence to GBM. Combining technology-driven 
tools, targeted education for providers, and patients and 
primary care integration is essential to improve CHB 
monitoring adherence. Future studies should focus on 
cost-effectiveness and scalability of these strategies to 
guide global implementation. 
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