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Strengths and limitations of this study

 ► This study is the first to test, adapt and validate the 
information–motivation–behavioural skills (IMB) 
model to explain the medication adherence among 
older patients with multimorbidity in community 
settings.

 ► This study will extend the IMB model by adding new 
variables to make it more fit for older patients with 
multimorbidity.

 ► The cross- sectional study design precludes conclu-
sions about the causal effects between variables, a 
longitudinal study is required to evaluate the causal 
relationships among constructs of the IMB model.

 ► Constructs of the IMB model will be measured by 
self- reported questionnaires, which may have a risk 
of recall bias.

ABSTRACT
Introduction Multimorbidity is highly prevalent among 
older patients and has been shown to be associated 
with poor health outcomes and lower quality of life. 
Adherence to medication treatments is essential in order 
to maximise the efficacy of treatments and improve health 
outcomes. However, nearly half of the older patients with 
multimorbidity fail to adhere to their medications, which 
can result in an increased risk of adverse health events, 
lower quality of life and higher healthcare cost. Only a 
few studies have explored the underlying mechanism 
and influencing factors of medication adherence among 
older patients with multimorbidity, which are inadequate 
to provide robust evidence for the development and 
evaluation of the medication adherence interventions. 
This study aims to examine and adapt the information–
motivation–behavioural skills (IMB) model, a widely 
used social behaviour theory, to explain the medication 
adherence behaviour among community- dwelling older 
patients with multimorbidity.
Methods and analysis A cross- sectional study will 
be conducted in community settings in China. Around 
309 older patients with multimorbidity will be recruited 
to complete questionnaires on adherence knowledge, 
adherence motivation, adherence self- efficacy, medication 
adherence, medication treatment satisfaction, depressive 
symptoms, treatment burden, disease burden and basic 
demographic information. Structural equation modelling 
will be used to analyse and validate the relationships 
among variables in the IMB model.
Ethics and dissemination This study has been approved 
by the Survey and Behavioral Research Ethics Committee 
of the Chinese University of Hong Kong (reference number 
SBRE-18-675). The study results will be published in peer- 
reviewed journals and presented in academic conferences 
and workshops.
Trial registration number ChiCTR1900024804.

InTRoduCTIon
Multimorbidity, that is, the existence of 
multiple medical conditions in a single 

individual,1 is common among older patients. 
A large survey found that the prevalence of 
multimorbidity in Chinese older adults was 
47.5%.2 Medications are one of the most effec-
tive treatments for multimorbidity and adher-
ence to medication treatments is, therefore, 
the key factor to reach potential maximum 
benefits of medications. Medication adher-
ence is the extent to which a patient acts in 
accordance with the prescribed interval, and 
dose of a dosing regimen.3 Older patients 
with multimorbidity are usually at a high 
risk of poor adherence to medication. They 
have to contribute much effort and time to 
manage and adhere to numerous medica-
tions.4 Also, the single condition- oriented 
and poorly coordinated healthcare system 
can further increase patients’ medication 
burden and negative experience with medi-
cation taking. Medication non- adherence has 
been reported to be associated with adverse 
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Figure 1 The proposed information–motivation–behavioural skills model of medication adherence, adapted from Fisher et al15 
and Mayberry and Osborn.22

health outcomes,5 increased risk of hospitalisation,6 poor 
quality of life7 and high healthcare cost.8 9

As medication taking is a complex behaviour,9 health 
behaviour theories and models can help researchers to 
understand the mechanism of action and refine medi-
cation adherence interventions. The information–
motivation–behavioral skills (IMB) model is one of the 
established social behaviour theories. This model has 
been widely used in understanding and improving health 
behaviour in various populations and chronic diseases 
since it was proposed in 1992 by Fisher and Fisher.10 It 
adequately captures three essential constructs (infor-
mation, motivation and behavioural skills) to improve 
health- related behaviours. Each construct can have a 
direct influence on health- related behaviours, but the 
behavioural skills mainly mediate the effects of informa-
tion and motivation on behaviours. The model proposes 
that individuals who are well informed, highly motivated 
and having skills to perform health- related behaviours 
are more likely to enact and maintain health- related 
behaviours. The IMB model is not only providing a rela-
tively simple explanation for complex health behaviours 
but also identifying the key factors to implement and 
maintain the adherence behaviour.

Although the IMB model has been used to explain and 
understand patients’ medication adherence behaviour 
across a variety of patients,11 12 it has not been tested 
among community- dwelling older patients with multi-
morbidity. The relationships between the IMB constructs 
and the contribution of each construct may be different 
among different groups of patients. Furthermore, the 
model can be improved as previous studies have found 
that the IMB model with extended variables explained 
more variance in health behaviour than the original 
non- extended model.13 14 Several frequently reported 
predictors of medication adherence including depres-
sive symptoms, treatment burden, disease burden and 

medication treatment satisfaction are not included in the 
IMB model. The IMB model with extended variables may 
increase the fitness of the model in explaining medica-
tion adherence.

The present study aims to test the IMB model in 
explaining medication adherence among community- 
dwelling older patients with multimorbidity and to adapt 
the model by incorporating new variables. We hypothe-
sise that the IMB model of medication adherence is fit for 
community- dwelling older patients with multimorbidity, 
and the IMB model with extended variables is more suit-
able than the original model.

Conceptual framework: IMB model of medication adherence
Overview of the IMB model of medication adherence
Based on the original IMB model and previous studies, 
the IMB model of medication adherence is proposed 
(figure 1). In this model, adherence information, adher-
ence motivation (including adherence personal motiva-
tion and adherence social motivation) and adherence 
behavioural skills can have an impact on patients’ medica-
tion adherence. Consistent with the original IMB model 
assumptions, adherence information, adherence personal 
motivation and adherence social motivation are interre-
lated and can directly and positively affect medication 
adherence. Adherence information and adherence moti-
vation can positively affect adherence behavioural skills, 
which can in turn affect medication adherence. Patients 
who are well informed, motivated and have behavioural 
skills can enact and maintain medication adherence. The 
hypothesised extended IMB model includes four inter-
related potential predictors of medication adherence, as 
shown in figure 2. Based on the previous research, it is 
hypothesised that depressive symptoms, treatment burden 
and disease burden have negative effects on original IMB 
constructs, as shown in figure 1, while high medication 
treatment satisfaction would produce a positive effect. 
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Figure 2 The proposed extended information–motivation–behavioural skills model of medication adherence.

The key constructs and empirical support of the model 
are discussed below.

Adherence information
Adherence information is the prerequisite of consistent 
and correct use of medications.15 It contains patients’ 
information, which is relevant to medication taking in 
terms of dosage, timing, frequency, purpose and side 
effects. Some studies have found a significant correlation 
between medication knowledge and adherence in various 
chronic diseases.16 17 However, some other studies have 
shown that medication knowledge is not associated with 
medication adherence in some chronic conditions.18 19 
A systematic review on the effectiveness of medication 
informational/educational interventions on medica-
tion adherence in chronic diseases also reported mixed 
results.20 Therefore, information alone does not seem to 
be adequate in fully explaining and improving medica-
tion adherence, which is consistent with the proposition 
of the original IMB model.

Adherence motivation
Individual’s adherence motivation, which is based on 
the one’s adherence personal and social motivation, is 
another fundamental factor of adherence to medications. 
In the original model, personal motivation and social 
motivation are two sub- areas of the motivation construct. 
Some researchers have identified that personal motiva-
tion and social motivation are independently interrelated 
and associated with various health behaviours.21 22 There-
fore, the adherence personal and social motivation will 
be separated in the proposed IMB model of medication 
adherence, and their relationships with other variables 
will be explored respectively.

Adherence personal motivation is the individual’s 
attitude and belief toward medication adherence. Four 
constructs (necessity of medication, concerns about medi-
cation, harm of medication and overuse of medication), 
which were extracted by Horne et al23 from literature 
review and interviews with chronically ill patients, can 
represent patients’ key beliefs and motivation underpin-
ning patients’ decisions about medication treatment. The 
necessity of medication indicates patients’ perceptions of 
the necessity of medications for controlling conditions 
and maintaining health. The concerns about medica-
tion indicate patients’ concerns about the medications’ 
potential adverse consequences. The harm of medication 
is patients’ beliefs about how harmful medications are 
and the overuse of medication is patients’ beliefs about 
how medications are overused by doctors. Studies have 
demonstrated that patients perceiving higher necessity of 
medication and lower concerns about medication treat-
ments are more likely to have better medication adher-
ence among patients with various chronic conditions.23–25 
Patients who believe that medications in general are 
harmful substances, which are overused by doctors are 
more likely to report lower medication adherence.23

Adherence social motivation is patients’ perceptions 
of social norms of medication taking and social support 
for enactment of medication adherence. Patients can 
receive support from their family, friends and healthcare 
providers. A great number of studies have identified a 
positive relationship between social support and medica-
tion adherence in various chronic diseases.26–28

Adherence behavioural skills
Behavioural skill is the key construct of the IMB model to 
determine whether a well- informed and highly motivated 



4 Yang C, et al. BMJ Open 2020;10:e033431. doi:10.1136/bmjopen-2019-033431

Open access 

individual can adhere to medication. Behavioural skills 
are patients’ abilities including their confidence (self- 
efficacy) to perform medication adherence behaviours.15 
Various abilities are needed for patients to complete 
complex medication- taking tasks, including integrating 
complex medication treatment into one’s daily life, 
identifying and coping with adverse drug events and 
communicating effectively with healthcare providers.15 22 
Patients’ self- efficacy, which is the core concept of several 
behaviour change theories, is individual’s belief and 
confidence that he or she can successfully perform a 
specific behaviour to achieve a desired outcome.29 A 
systematic review has identified that higher self- efficacy 
is associated with better medication adherence in hyper-
tension.30 Also, self- efficacy has been found to play a key 
role in mediating the relationships between medication 
adherence and other variables, such as patients’ person-
ality,31 depression32 and social support.33 34

Other potential predictors of medication adherence
Depressive symptoms
Depressive symptoms are common among older patients 
and can reduce patients’ physical activity, impair abilities 
to communicate with clinicians and directly limit their 
adherence to medications.35 A meta- analysis found that 
patients with depression were 1.76 times more likely to 
have medication non- adherence.36 Cross- sectional studies 
have also identified that depressive symptoms could 
directly or indirectly affect medication adherence.37 38

Treatment burden
Treatment burden is a relative new patient- centred 
concept considering its complexity for patients with 
chronic diseases. In general, the tasks that patients 
with chronic conditions must perform to respond to 
the requirements of their healthcare providers and the 
impact that these practices have on their functioning 
and well- being are defined as treatment burden.39 It is 
fundamentally distinct from disease burden, which is 
concerned with the physical and emotional impact of one 
or more diseases on patients.40 Treatment burden focuses 
on patients’ negative experiences in the procedure of 
undertaking or engaging in treatment. High medication 
regimen complexity, financial burden and numerous 
chronic diseases self- management tasks can contribute 
significantly to patients’ treatment burden.

A survey found that high treatment burden was asso-
ciated with low medication adherence.41 Several factors 
with medication treatment have also been identified as 
the predictors of medication non- adherence, including 
a great number of medications, presence of drug side 
effects, and a heavy burden of drug costs.42

Disease burden
Patients with multimorbidity usually have a heavy disease 
burden. The impact of chronic conditions on patients’ 
functioning can further impair their ability to adhere 
to medications.43 Longer duration of chronic diseases, 

a great number of co- existing conditions and higher 
severity of diseases have been found to be associated with 
lower medication adherence.25 44

Medication treatment satisfaction
Medication treatment satisfaction is patients’ evaluation 
of the process of taking the medication and the outcomes 
associated with the medication.45 The effectiveness of 
medication efficacy, side effects and convenience can 
influence patients’ satisfaction and experience with medi-
cation treatments. Available evidence has confirmed the 
positive relationship between medication treatment satis-
faction and medication adherence.42

Moderators
The IMB model proposes that certain situational and 
personal characteristics can moderate the relationships 
between the constructs of the model.15 In this study, 
demographic factors will be tested as potential modera-
tors. Variables including age,37 46 gender,47–49 income,48 
marital status,49 education46 and medical insurance46 
are found to be associated with medication adherence. 
However, the relationships are not found to be consistent 
in previous studies. One large cross- sectional study found 
that age and gender were not associated with medication 
adherence.42 Another study also reported that there was 
no effect of gender, age and education on medication 
adherence in older patients with multiple diseases.50 The 
role of demographic factors will be explored how these 
factors influence the direction and magnitude of the rela-
tionships between the constructs of the IMB model in the 
proposed study.

objectives
The objectives of the study are to (1) explore whether the 
IMB model can explain medication adherence among 
community- dwelling older patients with multimorbidity 
and examine the associations among adherence informa-
tion, adherence personal motivation, adherence social 
motivation, adherence behavioural skills and medication 
adherence; (2) evaluate whether other potential predic-
tors (depressive symptoms, treatment burden, disease 
burden and medication treatment satisfaction) can influ-
ence the effect of the IMB model of medication adher-
ence and extend the model by incorporating associated 
factors and (3) explore the demographic factors that may 
moderate the relationships between the constructs of the 
IMB model of medication adherence.

METhodS And AnAlySIS
Study design and setting
A cross- sectional study will be conducted at two commu-
nity health centres (CHCs) in Changsha of Hunan prov-
ince, China. CHCs are the major primary care providers 
in urban China, which provide various primary care 
services to community- dwelling populations including 
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health education, medical treatment services and chronic 
disease management .51

Participants
The participants of the study are community- dwelling 
older patients with multimorbidity. Multimorbidity is 
defined as the co- occurrence of three or more chronic 
conditions as patients with three or more chronic condi-
tions are more likely to have complex needs and higher 
utilisation of healthcare services.52 Participants will be 
asked an open- ended question ‘what chronic diseases 
have you ever been told by a doctor that you have?’ 
Chronic diseases will be coded, based on a list of 38 
chronic diseases adapted from a previous large Chinese- 
based survey.2

The inclusion criteria are 60 years old or over, having 
at least 3 chronic conditions of the 38 chronic diseases, 
having at least 1 chronic prescription medication, inde-
pendently managing their medications, able to speak 
and understand Chinese, capable to provide a written 
informed consent to participate in the study.

The exclusion criteria are being institutionalised in 
a nursing home or in any other long- term care facility, 
currently participating in research involving chronic 
disease management, cognitive impairment, having 
severe mental diseases or deafness.

Sample size
The power analysis approach proposed by MacCallum et 
al53 is adopted to estimate the sample size required to test 
the hypothesised model on the basis of the root mean 
square error of approximation (RMSEA) assessment. 
According to MacCallum et al,53 the minimum sample 
size depends only on the degree of freedom if the alpha 
level, desired level of power, null and alternative values of 
RMSEA are established. The required sample size would 
increase as the degree of freedom decreases. Therefore, 
the hypothesised non- extended model (figure 1), which 
has less degree of freedom than the extended model 
(figure 2), is used to guide the sample size calculation 
for this phase of the study. For this structural model 
(figure 1), there are 8 manifest variables with 22 parame-
ters to be estimated. The degree of freedom of the model 
is thus 14. Using the SAS V.9.4 program of MacCallum,53 a 
sample size of n=250 is adequate to assure 80% statistical 
power to reject the null hypothesis of good fit (RMSEA 
≤0.05) to the data at 5% level of significance for the 
hypothesised model, if the observed RMSEA is more than 
0.1 (larger than this level is considered to be poor fit).54 
The required total sample size will be 309 taking account 
for a non- response rate of 19%.55

Recruitment procedures and data collection
Participants will be recruited in CHCs using a convenience 
sampling method by physician referrals and approaching 
patients in waiting rooms from July to September 2019. 
Interested patients will be informed of the study objec-
tives and their eligibility will be verified. Researchers will 

describe the procedure, potential benefits and risks of 
the study to eligible participants. Medical conditions will 
be interviewed and recorded by trained research nurses. 
Participants will complete self- administered question-
naires on obtaining written informed consent. Investiga-
tors will provide assistance with questionnaire completion 
as required. The questionnaires are to be completed in 
approximately 30–45 min, and participants who complete 
the survey will be given a small gift (approximately 0.6 
US$ in value) for their participation.

Measurements
Social-demographic information
Participants will answer the one- item question about age 
in years (60–69=1, 70–79=2, ≥80=3), gender (male=1, 
female=2), education levels (illiteracy=1, elementary 
school=2, junior high school=3, senior high school=4 and 
technical school or college=5), marital status (married=1, 
widowed/divorced=2), monthly income in Chinese Yuan 
(<1000=1, 1000–2999=2, 3000–4999=3, 5000–6999=4, 
≥7000=5), insurance status (basic medical insurance for 
urban employees and residents=1, new rural coopera-
tive medical system=2 and not covered by medical insur-
ance=3) and the number of medications.

Adherence information
The adherence information will be measured by using 
Patients’ Perceived Knowledge in Medication Use Ques-
tionnaire, which was developed by Okere et al.56 The 
questionnaire contains five items covering two dimen-
sions: general knowledge in medication use and drug 
interaction knowledge. Responses are on a 5- Likert scale 
from 1=strongly disagree to 5=strongly agree and the 
individual item scores are summed to give a total score 
ranging from 5 to 25, with a higher score indicating a 
higher level of medication knowledge. The Cronbach’s 
alpha of the Chinese version of this scale among kidney 
transplant recipients was 0.647 for the whole scale, 0.912 
and 0.861 for two subscales, respectively.57

Adherence motivation: adherence personal motivation
Adherence personal motivation will be measured by using 
the Beliefs about Medication Questionnaire (BMQ), 
which assesses people’s beliefs and concerns about taking 
medications. BMQ has two subscales: the BMQ- Specific 
that evaluates representations of medications prescribed 
for personal use and BMQ- General that evaluates beliefs 
about medications in general.58 BMQ- Specific subscale 
assesses beliefs about the necessity of medications (five- 
item Specific- Necessity) and concerns about the medi-
cations (five- item Specific- Concerns). BMQ- General 
contains eight items that include two four- item subscales: 
the General- Harm that evaluates beliefs about harm of 
medication and the General- Overuse that evaluates beliefs 
about overuse of medication by doctors.59 All items have 
a 5- point Likert answer ranging from 1=strongly disagree 
to 5=strongly agree. Points of each individual item in each 
subscale are summed to give a subscale score. A higher 
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score indicates stronger beliefs about the corresponding 
concepts in each subscale.

BMQ is a widely used instrument in China. A recent 
systematic review which included 58 articles that used 
the Chinese- version of BMQ concluded that the BMQ 
is a reliable tool for assessing medication beliefs in the 
Chinese population. The Cronbach’s alpha of overall 
Chinese- version questionnaire and each subscale ranged 
from 0.67 to 0.94 (overall), 0.60–0.92 (Specific- Necessity), 
0.58–0.91 (Specific- Concerns), 0.55–0.73 (General- 
Harm) and 0.47–0.79 (General- Overuse).60

Adherence motivation: adherence social motivation
The eight- item Medication- Specific Social Support Ques-
tionnaire (MSSS) will be administered to participants to 
measure adherence social motivation. MSSS was devel-
oped to identify how often others help participants with 
their medications over a 3- month period.61 Participants 
reported their perceived medication social support on a 
scale from 0=never to 4=very often. A mean item score is 
calculated as the sum of each item score divided by the 
number of items. A higher score indicates more medi-
cation social support. The Chinese- version of MSSS has 
been tested among patients with HIV and the Cronbach’s 
alpha was 0.92.62

Adherence behavioural skills
The Self- Efficacy for Appropriate Medication Use Scale 
(SEAMS) will be used to measure patients’ medication 
behavioural skills.63 The SEAMS assesses medication self- 
efficacy in patients with chronic diseases. It has been iden-
tified as the most appropriate measure of self- efficacy for 
medication self- management considering its high psycho-
metric properties in a recent systematic review.29 The 
SEAMS has 13 items that require participants to identify 
their level of confidence in taking medications under 
various circumstances. Response options range from 
1=not confident to 3=very confident and are summed 
to create a score ranging from 13 to 39, with a higher 
total score indicating higher medication self- efficacy. The 
Chinese version of SEAMS has been tested in patients 
with stroke and has demonstrated very good internal reli-
ability (Cronbach’s alpha=0.915).64

Medication adherence
Medication adherence will be measured by the five- 
item Medication Adherence Report Scale,65 which has 
been demonstrated to be a reliable and valid measure 
of medication adherence in various chronic conditions. 
It contains five items of unintentional and intentional 
non- adherent behaviours with a 5- point scale that ranges 
from 1=always to 5=never. The total score is based on the 
sum of the points in each item and ranges from 5 to 25. 
Patients with higher scores have better medication adher-
ence. It has been translated into Chinese (Cronbach’s 
alpha=0.762) and has been used in Chinese patients with 
various chronic conditions.59 66

Depressive symptoms
Depressive symptoms will be measured by the Patient 
Health Questionnaire-9 (PHQ-9), which is the most 
commonly used instrument for screening depression.67 
The PHQ-9 contains nine items and each item evaluates 
the frequency of a depressive symptom experienced in 
the previous 2 weeks. PHQ-9 is rated based on a 4- Likert 
answer option that ranges from 0=not at all to 3=nearly 
every day. A total score is obtained by summing responses 
to each of the nine individual items. The total score 
ranges from 0 to 27 with 10 commonly recommended as 
the cut- off score.68 A higher score indicates a higher level 
of depression. The PHQ-9 has been tested in the general 
Chinese population with good internal reliability (Cron-
bach’s alpha=0.86).69

Treatment burden
Treatment burden will be measured by using the Treat-
ment Burden Questionnaire (TBQ).41 70 The TBQ evalu-
ates patients’ global treatment burden in multiple chronic 
diseases, which takes into account the patients’ burden 
associated with medication taking, self- care activities, 
financial burden and the impact of healthcare on social 
relationships. The TBQ is composed of 15 items that are 
rated on an 11- Likert scale ranging from 0=not a problem 
to 10=big problem. A sum score is calculated ranging 
from 0 to 150 with higher scores indicating a higher level 
of treatment burden. It has been shown to be a reliable 
instrument for patients with chronic conditions across 
several countries with the Cronbach’s alpha=0.89.41 70 
The Chinese version of TBQ has been validated among 
patients with chronic conditions.71

Medication treatment satisfaction
Medication treatment satisfaction will be measured by 
using the Treatment Satisfaction Questionnaire with 
Medication (TSQM). There are three existing versions of 
the TSQM and the TSQM V. II will be used in this study 
because it has been demonstrated good psychometric 
properties among the Chinese population.72 TSQM V. II 
consists of 11 items across 4 domains: effectiveness, conve-
nience, side effects and global satisfaction. Each item 
is rated on a 5- Likert scale or 7- Likert scale that ranges 
from ‘extremely dissatisfied’ to ‘extremely satisfied’. Item 
scores can be summed into a total score ranging from 0 
to 100 with a higher score indicating higher convenience, 
better effectiveness, higher global satisfaction and fewer 
side effects. The Chinese version of TSQM V. II has been 
tested among patients with kidney transplant recipients. 
The Cronbach’s alpha for the whole scale was 0.707 and 
ranged from 0.847 to 0.961 for each subscale.57

Disease burden
Disease burden will be measured by using Cumulative 
Illness Rating Scale- Geriatric (CIRS- G). The CIRS was 
originally developed by Linn et al73 and later revised 
by Miller et al74 specifically for older people. The scale 
rates the severity of diseases across 14 organ systems 
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on a 5- Likert point that ranges from 0=no problem to 
4=extremely severe. The total score is the sum of each of 
the individual system score, with a higher score indicating 
a higher multimorbidity burden. The severity of diseases 
in each system will be rated by trained assessors according 
to the guidelines for scoring the CIRS- G developed by 
Salvi et al75 in 2008. The scale and scoring guideline have 
both been translated into Chinese and validated among 
Chinese older people.76

Patient and public involvement
Patients were not involved in the development of the 
research question, study design or the outcome measures. 
Participants’ phone number or email will be recorded 
after obtaining their permission during the survey. Partic-
ipants who might have severe depression or very poor 
medication adherence will be contacted to provide appro-
priate healthcare recommendations after data analysis, 
such as suggesting a further psychiatric test or educating 
participants on the importance of medication adherence.

data analyses
All data will be analysed in IBM SPSS Statistics V.25.0 
and Mplus V.7.4. The SPSS V.25.0 will be used for data 
entry and performing the descriptive statistical analyses. 
Normality of continuous data will be examined by skew-
ness statistic and normal probability plot, and appropriate 
transformations will be made on skewed variables before 
being subjected to inferential analysis. Pearson correla-
tion will be used to examine the associations among 
variables.

Structural equation modelling (SEM) approach will 
be used to examine the path model derived from the 
hypothesised model. Mplus V.7.4 will be used to estimate 
the parameters of the path model. The relationships 
between the potential predictors of medication adher-
ence and IMB constructs will also be examined using 
SEM. The IMB model will be extended and adapted by 
incorporating associated variables into the original model 
(figure 2). Guided by Schermelleh- Engel et al,77 the good-
ness of fit of the path model will be assessed by the χ2 
test and several goodness- of- fit indices, including the 
RMSEA, the standardised root mean square residual, the 
comparative fit index and the non- normed fit index. The 
relationships between the model variables will be assessed 
by the direction and magnitude of the path coefficients 
and relative coefficients. Furthermore, the path model 
will be refined on the basis of the modification indices 
by adding theoretically plausible paths and variables with 
non- significant loading or pathways will be omitted from 
the model. Moderators will be tested by multigroup anal-
ysis. Missing data will be imputed by using multiple impu-
tation methods. All statistical tests will be two sided and 
p≤0.05 will be considered significant.

Ethics and dissemination
This study is approved by the Survey and Behavioral 
Research Ethics Committee of the Chinese University of 

Hong Kong (reference number SBRE-18-675). Informed 
consent will be obtained from all participants before the 
administration of the survey. Patients will be informed of 
the purpose and procedures of the study and their right 
to withdraw from the study at any time without any impact 
on their present and future medical treatments and care. 
Data will be collected by an anonymous questionnaire. 
Patients are free to take short breaks during the survey if 
they experience some fatigue and discomforts. To protect 
the privacy of the participants, no identifying informa-
tion will be collected in the survey. The study results will 
be published in peer- reviewed journals and presented in 
academic conferences and workshops.
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