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Abstract

Objective

This study aimed to develop a set of indicators that could be used to measure and monitor

the self-management performance for chronic hepatitis B (CHB) patients on antiviral ther-

apy in China.

Methods

A two-round Delphi study via e-mail correspondence was conducted, with a group of 30 Chi-

nese experts. The Delphi questionnaire consisted of 53 indicators identified from a literature

review. Experts rated and scored the importance of indicators on a five-point Likert scale.

Consensus was considered to be reached if a median score in the top tertile (4-5) and

�80% of panel ratings in the top tertile (4-5) after Round 2. The included indicators were val-

idated with a group of 106 CHB patients.

Results

The response rates for the first and second rounds were 90.9% (n=30) and 86.7% (n=26),

respectively. Three new indicators were suggested in the first round. 55 indicators were

included in the second round after modified. 45 (81.8%) indicators achieved on the level of

consensus, all of which had an inter-quartile range of 1 or below. The final set included 4

domains and 45 indicators which were well accepted and understandable by CHB patients.

Conclusion

This Delphi study produced a set of 45 self-management indicators for CHB patients on anti-

viral therapy in China. These indicators could be used to measure and monitor the patients’

self-management performance, with the goal of improving the quality of life in this population.
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Introduction
Hepatitis B virus (HBV) infection is a major global health concern. Worldwide, two billion
people are currently infected with HBV, and among them 360 million are chronically infected
[1]. Chronic hepatitis B (CHB) is a potentially severe form of liver disease that often progresses
to cirrhosis and hepatocellular carcinoma (HCC) [2]. The primary aim of CHB treatment is to
permanently suppress HBV replication to reduce the risk of development of cirrhosis, fibrosis
and HCC [3,4]. There are currently two major classes of antiviral agents approved for the treat-
ment of CHB: immunomodulatory agents (including conventional and pegylated interferon-
alpha) and oral nucleotide/nucleoside analogues (NAs) [5]. However, these antiviral treatments
are rarely to achieve sustained off-treatment responses [6]. As such, patients require long term,
potentially lifelong therapy to derive continued clinical benefits [7].

Treatment recommendations for CHB patients often include medication adherence, regular
follow-up visits, abstention from alcohol, and avoiding certain medications or foods [8–10].
However, many CHB patients may not have the skills or information required to adhere to
these recommendations successfully [11]. As with other chronic diseases, there are behavioral,
cognitive and social skills that can help patients participate more effectively in the disease man-
agement process [12].

Self-management is a dynamic, interactive, and daily process in which individuals engage to
manage a chronic illness [13]. It usually involves actively managing and monitoring symptoms,
treatment adherence, healthy lifestyle choices, coping with the psychosocial sequelae of the ill-
ness, and working in partnership with health professionals. Self-management approach has
been found to promote medication adherence, self-efficacy, emotional status and quality of life
in many chronic diseases [14]. The concept of self-management is important for CHB patients
because CHB management primarily occurs in the home environment, not clinic settings.

HBV infection is highly endemic in China. There were about 93 million HBV carriers, and
among them 30 million were patients with CHB, representing a great financial burden to
patients, families, and the whole country [15]. Chinese health professionals tried to use self-
management approach to improve the health and quality of life in patients with CHB. Develop-
ing indicators to measure and monitor the performance of self-management is becoming
increasingly important for both patients and health professionals. Health professionals have
developed self-management measurement for some chronic diseases, such as asthma, diabetes,
hypertension and arthritis. There is no measurement for evaluating the status of patients’ self-
management on CHB. This study aimed to use the Delphi technique to develop a set of self-
management indicators to be used in CHB patients on antiviral therapy in China. These indica-
tors are designed for measuring and monitoring the patients’ self-management performance to
improve the effects of self-management program and then to improve the quality of life in this
population.

Methods

Design
The Delphi technique was used in this study to obtain a consensus on self-management indica-
tors for CHB patients on antiviral therapy. The Delphi technique is a methodology to obtain
consensus opinions from experts on a given topic using questionnaires in a multi-stage process
known as rounds [16]. According to the previous studies, two or three rounds are frequently
used in the Delphi process [17]. This study involved two rounds of questionnaires to an expert
panel via e-mail fromMay to September 2013.
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A research group consisting of five researchers with backgrounds in hepatologist, infectious
disease, nursing and psychology supervised and monitored the Delphi process. The group con-
ducted the literature search, identified experts to participate the Delphi survey, prepared the
questionnaire, distributed the survey, and performed data analysis.

Ethics statement
The study did not need institutional review board approval as it did not affect patient care, and
the information that it generated was used for consensual self-management indicators only. All
participants were presented the objectives of the Delphi study, and provided their written con-
sent by e-mail to the research group.

Panel selection
A list of eligible experts was initially selected by the research group in order to ensure that they
can represent all potential differences in background, occupational environment and clinical
practices. According to selection criteria described by Tolsgaard et al. [18], inclusion criteria of
our study were that the experts: (1) had at least 10 years’ working experience in CHB; (2) were
regarded as leaders in the field of CHB practice; (3) were still actively practicing CHB care; (4)
were from various geographic regions within China.

There is no consensus regarding the number of experts needed for Delphi studies. A panel
size ranging from 20 to 50 was deemed appropriate [19]. In a preliminary recruitment round,
40 eligible experts were invited by e-mail to participate in the study. 33 experts agreed to
participate.

Questionnaire preparation
For CHB, self-management refers to patients’ active involvement in the daily activities they
assume to control the disease and its symptoms, minimize its impact on functioning, emotions
and interpersonal relationships, and cope with the disease. The Delphi questionnaire was
developed by the research group. To identify potential self-management indicators, we con-
ducted a literature search of the Medline database and China National Knowledge Infrastruc-
ture. The key words used in English and Chinese were “hepatitis B” and “self-management” or
“disease management”. Furthermore, we also searched the literature about self-management
measurement for other chronic diseases.

21 relevant articles were identified. A list of 53 self-management indicators was compiled on
the basis of nine articles [11,20–27]. Based on the three tasks of self-management by Corbin
and Straus (medical management, role management and emotional management) [28] and the
domains of the already published self-management scale for other chronic disease patients
[20,27,29], four major domains were identified. Treatment management (14 indicators) refers
to medication adherence, symptom monitoring and management. Daily life management (17
indicators) refers to lifestyles that are conducive to the illness, such as diet, exercise and relax.
Psychosocial coping (14 indicators) refers to coping styles to deal with the negative psychologi-
cal and social impact brought by the illness. Information management (8 indicators) refers to
ways to get more conducive information for disease treatment and control, such as communi-
cation with health professionals and other CHB patients.

The selection and wording of the indicators were the result of a discussion of the research
group by referring to the wording of other maturity self-management scales. The draft of the
indicators was pilot tested by three physicians and two registered nurses. Based on their feed-
back, the wording was adapted where needed.
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Rounds
First round. The first round was performed fromMay to July 2013. The experts received

the first-round questionnaire by e-mail and they were instructed to rate and score the impor-
tance of each indicator on a five-point Likert scale (1 = very unimportant, 3 = neutral and
5 = very important). They were encouraged to give free comments on each indicator and/or to
propose indicators considered as important. They were also required to provide their basic
demographic information and professional characteristics. Following Round 1, median with
inter-quartile range (IQR) was calculated to measure the central tendency and dispersion for
the ratings, respectively. The agreement of panel ratings in the top tertile (4–5) was also calcu-
lated. Additional indicators that were proposed by more than 10% of the experts were included
as new indicators in the second round [18].

Second round. The second round was performed from August to September 2013. The
experts who had completed the first-round questionnaire were sent the second-round ques-
tionnaire by e-mail, with the results of the first round including the median, IQR and agree-
ment of panel ratings for each indicator and their scores of the Round 1. Experts were
instructed to rescore each indicator using the same five-point Likert scale with knowledge of
what other experts had overall scored each indicator in the first round.

The final set of self-management indicators was based on consensus of the second round.
There is no definite consensus criteria for the Delphi study, consensus levels used in previous
Delphi studies ranged from 60% to 80% [30]. In this study a consensus was reached based on
two selection criteria: a median score in the top tertile (4–5) and at least 80% of panel ratings in
the top tertile (4–5). In addition, the top five indicators among each domain were selected as
most important by analyzing the total scores of the included indicators. This procedure was
performed to reveal the indicators that experts judged as priorities for CHB patients on antivi-
ral therapy.

For both questionnaires reminders were sent in the case of non-response within three
weeks. The Chinese language was used in the two rounds, but the results were subsequently
translated into English.

Feasibility test
The included indicators were used to form a self-rating scale for CHB patients on antiviral
therapy. By referring other maturity self-management scales, each indicator was accompanied
by a five-point Likert scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = always).
The questionnaire was validated with a group of CHB patients from two infectious diseases
units to be sure that the indicators were well understandable. Patients were eligible for the sur-
vey if they were age of 18 years or older, diagnosed with CHB, were receiving antiviral therapy
and volunteered to participate in the survey. The patients self-rated these indicators based on
their own situations, and were asked to assess whether the number of indicators was appropri-
ate. The response rate, the completion rate and the average completion time were calculated to
test the feasibility of the questionnaire.

Results
Of the 33 experts who agreed to participate in the study, 16 were hepatologist or infectious dis-
ease experts, and 17 were registered nurses. Among them, 30 (90.9%) completed the first-
round questionnaire. Three experts did not return the first-round questionnaire and were
therefore eliminated from further round. The second round was completed by 26 (26/30:
86.7%) experts. The mean age of the experts was 43.1 years (standard deviation: 7.4 years) in
the first round and 42.4 years (standard deviation: 7.4 years) in the second round. The average
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experience in CHB care was 21.4 years in Round 1 and 20.5 years in Round 2. Geographically,
participants from all six regions of Chinese mainland were included. They were from 14 hepa-
tology or infectious diseases units. The demographic and professional characteristics informa-
tion of the experts is described in Table 1.

First round
As shown in Table 2, of the 30 first-round experts, more than 80% gave top-tertile (4–5) ratings
to 33 indicators, 70%~80% to 11 indicators, less than 70% to 9 indicators. All indicators had a
median of 4 or above except two indicators (S18 and S28). Among the 53 indicators, 42 indica-
tors (79.2%) had a high degree of consensus within the group with IQR of 1 or below. 11 indi-
cators (20.8%) had an IQR of 1.25 or above.

Seven indicators (S15, S16, S22, S24, S35, S42 and S44) were modified based on the experts’
comments. For example, S15 and S16 were combined into one indicator “to avoid certain food,
such as high-fat, high-cholesterol and spicy foods”. New indicators were suggested by 16 of the
30 experts in the first round. Only three new indicators were suggested by more than 10% of
the 30 experts and hence included in the second round. One was related to treatment manage-
ment, one to psychosocial coping, and one to information management (Table 2). Thus, 55
indicators were included in the second round.

Table 1. Panel characteristics.

Characteristics Round 1 (n = 30) Round 2 (n = 26)

Sex, n (%)

Female 22 (73.3) 21 (80.8)

Male 8 (26.7) 5 (19.2)

Age (years), n (%)

30~ 9 (30) 9 (34.6)

40~ 15 (50) 13 (50)

50~ 6 (20) 14 (15.4)

Years of experience, n (%)

10~ 12(40) 11 (42.3)

20~ 13(43.3) 13 (50)

30~ 5(16.7) 2 (7.7)

Profession, n (%)

Physician 14 (46.7) 12 (46.2)

Nurse 16 (53.3) 14 (53.8)

Department, n (%)

Infectious diseases 18(60) 16(61.5)

Hepatology 12(40) 10(38.5)

Geographical Location, n (%)

Northeast 5 (16.7) 5 (19.2)

North China 4 (13.3) 4 (15.4)

East China 7 (23.3) 5 (19.2)

Central-southern 3 (10) 2 (7.7)

Southwest 7 (23.3) 6 (23.1)

Northwest 4 (13.4) 4 (15.4)

doi:10.1371/journal.pone.0134125.t001
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Table 2. Results of the Delphi process.

Indicators in Round 1 Indicators in Round 2 Round1 Round1 Round 2 Round 2 Status
Median
(IQR)

%
agreement
(4–5)

Median
(IQR)

%
agreement
(4–5)

Treatment Treatment

1. To take prescribed medication 1. same 5(1) 100 5 (0) 100 included

2. To take medication according to
instruction

2. same 5 (0) 100 5 (0) 100 included

3. To take a long term medication 3. same 5 (0) 100 5 (0) 100 included

4. To adjust medication under a doctor’s
supervision

4. same 5 (0) 96.7 5 (1) 100 included

5. To monitor side effects of medication 5. same 5 (0) 96.7 5 (1) 92.3 included

6. To monitor the symptoms of CHB, e.g.
fever, fatigue, jaundice, poor appetite,
anorexia, upper abdominal discomfort,
abdominal distension, pain of the hepatic
region

6. same 5 (0.25) 93.3 5 (0) 96.2 included

7. To attend follow ups as required 7. same 5 (1) 96.7 5 (1) 100 included

8. To relieve fatigue or pain 8. same 4 (0.5) 76.7 4 (0) 88.5 included

9. To visit a doctor if any one of following
symptoms appear, e.g. fever, fatigue,
jaundice, anorexia, upper abdominal
discomfort, abdominal distension, pain of
the hepatic region

9. same 5 (1) 93.3 5 (0) 96.2 included

10. To receive standard treatment in
regular hospital

10. same 5 (1) 86.7 5 (1) 96.2 included

11. Not stop medication when feeling
better

11. same 5 (1) 80 5 (1) 92.3 included

12. Not stop medication for side effects 12. same 5 (1.25) 76.7 4 (1) 88.5 included

13. Not adjust amount of medication by
myself

13. same 5 (1) 80 5 (1) 88.5 included

14. Not stop medication for economy 14. same 4 (2) 70 4 (2) 69.2 deleted
▲15. To avoid drugs that are harmful to
liver

/ / 5(1) 92.3 included

Daily life Daily life

15. To avoid high-fat or high-cholesterol
food, e.g. fat meat, fried food, butter,
cream, animal oil, yolk, pluck, caviar

●16. To avoid certain food, such as high-
fat or high-cholesterol (e.g. fat meat, fried
food, butter, cream, animal oil, yolk,
pluck, caviar) and spicy foods (e.g. chilli,
pepper, curry, mustard, caffeine)

4 (0) 86.7 4 (1) 88.5 included

16. To avoid spicy food, e.g. chilli, pepper,
curry, mustard, caffeine

/ 4 (0.5) 76.7 / / /

17. To avoid high-salt food, e.g. table salt,
cured meat, sauces and salad dressings,
cheese, pickles, instant soups, canned
food, snacks

17. same 4 (1) 56.7 4(2) 73.1 deleted

18. To avoid high-calorie food, e.g. fats,
oils, fried food, cream, nuts, seeds, butter,
chocolate

18. same 3 (2) 43.3 3 (1) 46.2 deleted

19. To take protein-rich food, e.g. milk,
fish, lean meat, eggs, beans

19. same 4 (1.25) 76.7 4 (1) 80.8 included

20. To take moderate fresh vegetables
and fruits (at least 30–40% of your diet)

20. same 4 (1) 83.3 4 (1) 88.5 included

(Continued)
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Table 2. (Continued)

Indicators in Round 1 Indicators in Round 2 Round1 Round1 Round 2 Round 2 Status
Median
(IQR)

%
agreement
(4–5)

Median
(IQR)

%
agreement
(4–5)

21. To have a bland diet (consisting of
foods that are generally soft, low in dietary
fiber, cooked rather than raw, and not
spicy)

21. same 4 (2) 60 4 (2) 61.5 deleted

22. To have a balanced diet, fruit and
vegetables (at least 30–40%), carbs and
starchy foods (about 30%), proteins
(about 20%), milk and dairy foods (about
20%), fatty and sugary foods or drinks
(less than 10%)

●22. To keep nutrition balance, fruit and
vegetables (at least 30–40%), carbs and
starchy foods (about 30%),proteins
(about 20%), milk and dairy foods (about
20%), fatty and sugary foods or drinks
(less than 10%)

4 (2) 70 4 (0) 84.6 included

23. To control weight 23. same 4 (1) 66.7 4 (1) 69.2 deleted

24. To appropriately adjust exercise ●24. To adjust exercise according to
symptoms

4 (1.25) 76.7 4 (1) 92.3 included

25. To exercise in an appropriate manner,
e.g. walking, jogging, swimming, Tai Chi,
yoga

25. same 4 (1.25) 76.7 4 (0) 84.6 included

26. To ensure adequate sleep (at least 7
or 8 hours one day)

26. same 4 (1) 86.7 4 (0) 88.5 included

27. To keep a regular life 27. same 4 (1) 83.3 4 (1) 92.3 included

28. To prevent influenza by taking
necessary quarantine measures

28. same 3.5 (2) 50 4 (1) 65.4 deleted

29. To prevent transmission of HBV by
taking necessary quarantine measures

29. same 4 (2) 73.3 5 (1) 84.6 included

30. To abstain from alcohol 30. same 5 (1) 96.7 5 (0) 100 included

31. To abstain from smoking 31. same 4 (1) 56.7 4 (1) 65.4 deleted

Psychosocial coping Psychosocial coping

32. To maintain a pleasant mood during
illness

32. same 4.5 (1) 83.3 4 (0) 88.5 included

33. To be optimistic with CHB 33. same 4 (0) 86.7 4 (0) 96.2 included

34. To encourage myself when feeling
depressed

34. same 4 (2) 60 4 (1) 69.2 deleted

35. To adjust mood when feeling sad or
discouraged

●35. To make self-emotion adjustment
when in negative mood

4 (1) 83.3 4 (0.25) 92.3 included

36. To express thoughts or feelings to the
family

36. same 4 (1) 83.3 4 (0) 84.6 included

37. To exchange feelings with other CHB
patients

37. same 4 (1) 53.3 4 (1) 69.2 deleted

38. To seek support when in difficulties in
coping with CHB

38. same 4 (1) 83.3 4 (1) 88.5 included

39. To be confident with treatment effect 39. same 5 (1) 96.7 5 (1) 100 included

40. To maintain a good relationship with
family or friends

40. same 4 (1) 83.3 4 (1) 84.6 included

41. To maintain normal communication
with other people

41. same 4 (0) 80 4 (1) 96.2 included

42. To actively participate in group
activities

●42. To actively participate in group
activities at the physical conditions permit

4 (0.5) 76.7 4 (0) 80.8 included

43. Not worried that condition getting
worse

43. same 4 (1) 73.3 4 (0) 84.6 included

44. To get understanding from family ●44. To get support and understanding
from family

4 (1) 83.3 4 (1) 88.5 included

(Continued)
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Second round
At this step, 55 indicators were evaluated, including retained, modified, or new indicators.
More than 80% of the experts gave ratings in the top tertile (4–5) to 45 indicators (45/55,
81.8%), all of which had a median of 4 or above and a high degree of consensus within the
group with IQR of 1 or below. Ten indicators (10/55, 18.2%) were deleted because less than
80% of experts gave top tertile (4–5) ratings.

At the end of the process, 45 indicators were finally selected based on the second round con-
sensus and divided under four domains: treatment management (14 indicators), daily life man-
agement (10 indicators), psychosocial coping (13 indicators) and information management (8
indicators). Descriptive statistics including the median, IQR and percentage agreement for
each indicator is shown in Table 2. The top five indicators among each domain are shown in
Table 3.

Feasibility test
Of 120 questionnaires sent out to the CHB patients, 112 were returned. The response rate was
93.3%. Six questionnaires were excluded because more than two indicators were missing,

Table 2. (Continued)

Indicators in Round 1 Indicators in Round 2 Round1 Round1 Round 2 Round 2 Status
Median
(IQR)

%
agreement
(4–5)

Median
(IQR)

%
agreement
(4–5)

45. Life, work or study not influenced by
CHB

45. same 4 (1) 80 4 (0.25) 84.6 included

▲46. To actively respond to discrimination
against CHB

/ / 4 (0.25) 84.6 included

Information Information

46. To keep good communication with
health professionals

47. same 5 (1) 100 4 (1) 100 included

47. To consult health professionals about
CHB

48. same 5 (1) 90 5 (1) 100 included

48. To discuss personal problems with
health professionals

49. same 4 (1) 80 4.5 (1) 96.2 included

49. To exchange disease information with
other CHB patients

50. same 4 (1) 80 4 (0) 84.6 included

50. To learn knowledge about disease
from various resources

51. same 4 (1) 93.3 4 (1) 96.2 included

51. To keep the disease-related
information complete

52. same 4 (1) 83.3 4 (1) 96.2 included

52. To list all the enquires to avoid
anything missing when consulting health
professionals

53. same 5 (1) 90 5 (1) 96.2 included

53. To make plans and goals about life to
conquer the CHB

54. same 4 (1) 66.7 4 (1) 69.2 deleted

▲55. To work out difficulties with health
professionals

/ / 4 (0) 88.5 included

Note. Experts rated the importance of each indicator on a five-point scale where 1 = very unimportant and 5 = very important.
▲items added in the second round.
● items revised in the second round.

IQR: inter-quartile range.

doi:10.1371/journal.pone.0134125.t002
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resulting in the completion rate of 94.6%. The time needed to complete the questionnaire
across patients ranged from 6 to 13 minutes and the average completion time was 8.58±1.78
min. 92.5% (98/106) of these patients considered the number of indicators was appropriate.
The patients represented a broad range of ages (18–69 years) and the mean age was 37.4 years
(standard deviation: 11.3 years). A summary of demographic characteristics of the patients was
shown in S1 Table. The scores of the 45 indicators were listed in S2 Table.

Discussion

Summary of main findings
Previous studies have sought to identify self-management indicators for other chronic diseases
in the purpose of measuring and monitoring the self-management performance of patients and
then taking the targeted intervention measures to improve their self-management skills and
quality of life. In this context, the present Delphi study was conducted to identify self-manage-
ment indicators for CHB patients on antiviral therapy in China. Through a two-round Delphi
process, 45 indicators under four domains were identified by a group of 30 Chinese experts
with experience in CHB practices.

Table 3. The top five indicators among each domain.

Rank Indicators Total
score

Treatment

1 2. To take medication according to instruction 128

2 1. To take prescribed medication 127

3 3. To take a long term medication 125

4 6. To monitor the symptoms of CHB 125

5 9. To visit a doctor if any one of the following symptoms appears, e.g., fever, fatigue,
jaundice, poor appetite, anorexia, upper abdominal discomfort, abdominal distension,
pain of the hepatic region

125

Daily life

1 30. To abstain from alcohol 126

2 29. To prevent transmission of HBV by taking necessary quarantine measures 114

3 27. To keep a regular life 113

4 16. To avoid certain food, such as high-fat or high-cholesterol (e.g. fat meat, fried
food, butter, cream, animal oil, yolk, pluck, caviar) and spicy foods (e.g. chilli, pepper,
curry, mustard, caffeine)

110

5 24. To adjust exercise according to symptoms 109

Psychosocial coping

1 39. To be confident with treatment effect 119

2 38. To seek support when in difficulties in coping with CHB 113

3 41. To maintain normal communication with other people 111

4 44. To get support and understanding from family 111

5 35. To make self-emotion adjustment when in negative mood 108

Information

1 48. To consult health professionals about CHB 121

2 53. To list all the enquires to avoid anything missing when consulting health
professionals

117

3 49. To discuss personal problems with health professionals 116

4 51. To learn knowledge about disease from various resources 115

5 47. To keep good communication with health professionals 112

doi:10.1371/journal.pone.0134125.t003
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As described in detail previously, self-management involved many aspects, such as manage-
ment of symptoms, psychosocial coping, seeking disease-related information, communication
with healthcare professionals and so on [31]. The identified 14 indicators of treatment manage-
ment referred to medication adherence and ways to improve medication adherence and symp-
toms. The top two indicators related to medication adherence, such as ‘to regulate medication
with a doctor’s supervision’ and ‘to take prescribed medication’. This is consistent with the
guidelines on CHB therapy which also emphasize the need for optimal adherence, with risk of
drug-resistant HBV strains emerging if the virus has a medication vacation [32]. It is reported
that a considerable number of CHB patients are likely to need long-term NAs therapy [4]. The
experts also rated ‘to take a long term medication’ as one of the most important indicators. In
addition, patients are suggested to pay attention to monitoring the symptoms of CHB and visit-
ing the doctor if symptoms appear.

Contents of daily life management included many aspects. For CHB patients, daily life man-
agement referred to lifestyle changes to prevent or minimize symptoms and to reduce liver
damage. The most common dietary strategies in the previous literature were avoiding certain
foods or taking supplements [33]. In our study the most important indicator identified by
experts was to eliminate alcohol from their diet. Other foods to avoid were fat or animal
innards, and spicy foods. They were seen as exacerbating symptoms or having negative effects
on the liver. Keeping regular life and moderate exercise (e.g., walking) were also beneficial to
patients with this disease.

Compared with healthy participants, CHB patients in China frequently faced discrimination
in all aspects of life and work, and experienced more psychosocial stress [34]. Psychosocial
management was recognized as an important part of self-management for patients with
chronic diseases. Considering the negative effects of CHB on psychosocial aspects and long-
term therapy to achieve durable virologic suppression, CHB patients are suggested to find ways
to deal with these problems. The experts identified 13 indicators of psychosocial coping. Many
researchers believe that patients' positive expectations of their treatment favorably influence
clinical outcomes. The experts rated the indicator ‘to be confident with the treatment effect’ as
the most important. Other four indicators of the top five included self-regulating negative emo-
tions, such as grief, frustration and depression, maintaining the normal social contacts and
finding appropriate support from family or other resources.

The need for information regarding chronic diseases is a fundamental precursor to self-
management. Some researchers suggested that successful self-management of chronic condi-
tions required sufficient knowledge of the condition and its treatment [35]. The previous
researches showed that some CHB patients reflected on the anxiety, depression and frustration
of not understanding the facts of having CHB. The condition was considered more manageable
when CHB patients with more knowledge about disease and treatment, such as infection route,
signs and symptoms of CHB, the importance of medication adherence, lifestyle changes to
reduce liver damage and so on [22]. The identified 8 indicators of information management in
this study were thought to help CHB patients to learn more knowledge about the illness. The
top five indicators mainly related to consulting health professionals about disease related prob-
lems and making good communication with them. In addition, patients are suggested to
actively learn knowledge about disease from various resources.

The included indicators were then pilot tested with a group of 106 CHB patients. The
response rate and completion rate showed that these indicators were well understandable and
accepted by the CHB patients. The mean completion time of the questionnaire indicated that
the number of indicators was appropriate.
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Strengths and limitations
The strengths of our study were as follows. The quality of the panel experts and their opinions
on the given topic is seen as strength of the Delphi technique [36]. In this study, the presence
of different geographical contexts (14 hospitals in six regions of China) and the average length
of CHB care experience (20 years) suggested that our expert panel represented a broad and
experienced group. Furthermore, response rate is important to the validity of the Delphi tech-
nique. The response rate of our study was satisfactory, namely 90.9% in the first round and
86.7% in the second round. This was a pleasing result as response rate was a recognised prob-
lem in Delphi study. Importantly, this meant that experts had much interest and active partici-
pation in this topic. Using electronic means was time- and cost- effective, which made it easier
to complete the two- round Delphi process (distribution of questionnaires and reminder emails
for completion of questionnaires), and provided easy access to the different geographical
experts [37]. It also ensured that a single individual could not dominate the consensus forma-
tion and all experts had equal chance to change their opinions in the course of the process.
Although providing the experts with the results of previous round may introduce some
response bias, the goal of subsequent Delphi round was to challenge the experts whether to
change their opinions once they had known the average responses of the panel.

However, the results of this study should be interpreted cautiously due to some limitations.
Firstly, although the Delphi technique is a well-accepted method for assessing opinions, it has
been criticized because the number and content of questions in the questionnaire is in some
extent controlled by the investigators [38]. Even though they had the freedom to make com-
ments on the given indicators, experts were inevitably forced to follow the questions we had
proposed in the first round. To accommodate for this limitation we encouraged all experts to
suggest new indicators that were relevant to our topic [18]. Three new indicators were sug-
gested by more than 10% of the experts and were ultimately selected into the final set. Consid-
ering the panel ratings in the top tertile (4–5) of the three new indicators (92.3%, 84.6% and
88.5%), we did not make the further round to evaluate them. This produced a different number
of round used within the final indicators evaluated. The validation of the three new indicators
need to be tested in the clinical practice. Secondly, there is no agreement on the meaning of
consensus for Delphi studies, and various definitions were used in previous studies. Consensus
was achieved based on two selection criteria in our study. However, lack of consensus does not
imply that an indicator was invalid, but may suggest that no alternatives exist or that more
plausible possibilities exist yet [39]. Lastly, this methodology is relies on the perception of
experts, which may influence the implementation success for lacking of actual evidence from
real implementation [40]. Future applied research is needed to confirm the validity of these
indicators.

Conclusion
To the best of our knowledge, this is the first study to use the Delphi technique to identify a set
of 45 self-management indicators for CHB patients on antiviral therapy in China, which can be
used for measuring and monitoring the patients’ self- management performance. The study
represents a starting point for developing a self-management program for CHB patients on
antiviral therapy. These indicators will continue to be assessed in the subsequent studies.
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