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Introduction: Depression threatens people’s lives and imposes huge economic burden. Antidepressant therapy is the first-line 
treatment for depression, and patient adherence to medication is the key to successful treatment. Depression patients have poor 
medication adherence, which leads to failure of depression management and significantly poorer clinical outcomes. Incorporating 
patient preferences into clinical decisions can improve uptake rates, optimize treatment adherence. A discrete choice experiment 
(DCE) can elicit and quantify individual preferences. Previous DCE studies were conducted in developed countries and ignored the 
influences of factors other than the medication. This paper outlines an ongoing DCE that aims to (1) explore medication-management- 
related characteristics that may affect depression patients’ adherence to antidepressant, (2) elicit how depression patients consider the 
trade-offs among different medication managements.
Methods: The six attributes and their levels were developed through a literature review, semi-structured interviews and experts and 
focus group discussions. A fractional factorial design in the software Ngene 1.2 version was used to generate 36 choice sets, and they 
were divided into 3 blocks. A mixed logit model will be used to explore the patients’ preferences, willingness to pay and uptake rate of 
depression patients for medication management attributes.
Results: The final questionnaire consists of three parts. The first is the introduction, which introduces the purpose of the study and the 
requirements of completing the questionnaire. This was followed by a general information questionnaire, which included socio-
demographic characteristics. The last part is DCE tasks, which include 13 DCE choice sets, and each choice set include two alternative 
and one “opt-out” option. The pilot-test results showed the questionnaire was easy to understand and could be used in formal surveys.
Conclusion: Our study shows how the development process of the study can be conducted and reported systematically and rigorously 
according to the theoretical foundation and design principles in DCE.
Keywords: depressive disorder, patient preferences, adherence, discrete choice experiment, protocol

Introduction
Depression is one of the most common mental disorders, with 350 million people worldwide1 and approximately 
95 million people suffering from depression in China.2 Depression threatens people’s lives. It is the main risk factor 
for suicidal behavior3,4 and the main disease of patients with attempted suicide.5 At the same time, depression is one of 
the most expensive diseases6,7 and imposes a huge economic burden on society.8,9 According to the World Health 
Organization, depression will be the first in the global burden of disease in 2030, resulting in 12 billion days of lost 
productivity globally each year at an estimated cost of $925 billion.10 Compared with adults without common mental 
disorders, 4–15 more days out of role per year were recorded due to depression, and for depression, additional time lost 
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per year due to presenteeism was 11–25 partial disability days for depression.11–13 Thus, the treatment of depression has 
become an urgent global problem.

Antidepressant therapy is still the first-line treatment for depression,14 and patient adherence to medication is the key 
to successful treatment for depression.10 Premature discontinuation of medication leads to significantly poorer clinical 
outcomes such as higher levels of depression,15 increases emergency department (ED) visits and hospitalizations,16,17 and 
impacts the overall health care utilization rate.18 Unfortunately, patients with depression have poor medication adherence, 
with 50%-70% of patients not being compliant,16,19,20 which is one of the main reasons for the limited treatment of 
depression and the failure of depression management.21 Therefore, it is necessary to develop and improve medication 
management strategies to improve medication adherence in patients with depression.

Incorporating patient preferences into clinical decisions can improve uptake rates, optimize treatment adherence, and 
reduce withdrawal during treatment.22–25 A discrete choice experiment (DCE) is an innovative approach to elicit and 
quantify individual preferences. Although some DCE studies26–28 have investigated the preferences of depression 
patients for pharmacotherapy, these studies were conducted in developed countries, and there is a lack of data on the 
preferences of depression patients in developing countries. According to the WHO report, there is a huge gap in the 
treatment of severe mental disorders between developed and developing countries.29 Due to the improvement of the drug 
subsidy system, differences in financial burden for individuals are minor in developed countries.30 In low and middle 
income countries, most patients with mental disorders do not receive cost-effective treatment.31 Therefore, the findings of 
these studies are not applicable in developing countries. In addition, these studies focused on the outcome properties of 
the medication and ignored the influences of factors other than the medication, such as follow-up strategies and health 
guidance, on patients.

Therefore, we are conducting a DCE in China to explore the preferences of patients with depression for oral 
medication, which could help clinicians and policymakers in developing countries develop distinctive medication 
management and improve medication adherence in patients with depression. This paper outlines an ongoing DCE that 
aims to (1) explore medication-management-related characteristics that may affect depression patients’ adherence to 
antidepressant, (2) elicit how depression patients consider the trade-offs among different medication managements.

Methods
Study Setting
This study will mainly collect data from four hospitals in Sichuan Province, all of which have well-established 
depression treatment systems, such as outpatient and inpatient departments.

Study Design
This study follows the design principle of DCE to explore the preferences of patients with depression for medication 
management, and the development process of the DCE is as follows: identifying and defining attributes and levels, 
generating choice sets and designing questionnaire, collecting the survey data and analyzing and explaining the results. 
The main stages of a DCE are shown in Figure 1.

Identifying and Defining Attributes and Levels
Literature Review
Identifying potential attributes and outline interviews based on a literature review. The literature related to the adherence 
of patients with depression was reviewed in the Web of Science, PubMed, Embase, Wanfang database and CNKI. Our 
retrieval strategy was as follows: (“Depress*” OR “Depressive Disorder”[MESH] OR “Dysthymic Disorder[MESH]” 
OR “MDD”) AND (“Treatment Adherence and Compliance”[MESH] OR “Medication Adherence”[MESH] OR “Patient 
Compliance”[MESH] OR “Patient Satisfaction”[Mesh] OR “Patient Preference”[Mesh]). In order to obtain more 
comprehensive information, based on the snowball method, we reviewed the reference lists of the articles obtained 
from the literature search one by one, and recorded the relevant literatures, and obtained 19 literatures.32–50
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After screening the search results, we focused on drug response, drug properties, drug access and storage conve-
nience, medication follow-up, medication instructors and other factors that affect the medication compliance of patients 
with depression or other mental disorders. Considering that China currently does not include antidepressants in free 
medical care, the cost attribute is an institutional factor that must be considered. Finally, we developed a list of potential 
attributes and levels (see Supplement 1) and explored them in more detail in the following focus group discussions 
(FGDs) and one-on-one interviews.

FGDs and One-on-One Interviews
FGDs and one-on-one interviews were conducted to further explore the potential attributes obtained from the literature, 
and new contextual attributes were obtained from the perspective of experts and patients with depression. To ensure 
sufficient heterogeneity, objective sampling was conducted for depression patients who met the inclusion and exclusion 
criteria based on hospital, age, severity of depression, recurrence, education level and gender (see Sampling and 
Recruitment for inclusion and exclusion criteria). The topics of focus group discussion and one-on-one interviews 
mainly included the following: (1) the accessibility of medical services, (2) the attitudes and views of patients with 
depression on treatment, (3) the availability of emotional or financial resources, (4) factors affecting the medication of 
patients with depression, and (5) available drug management strategies for patients with depression.

A researcher conducted one-on-one interviews with patients, and the data reached saturation after 15 interviews. After 
that, four focus group discussions (FGDs) were held, with three depression patients in each group, who did not 
participate in one-on-one interviews. Finally, in order to obtain more attributes and determine the suitability of potential 
attributes in current medical and health care, another researcher conducted one-to-one consultation with four experts (a 

Figure 1 The development process of the DCE.
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psychiatric nurse, a pharmacist, a psychiatrist and a health economist) who have worked for more than ten years. 
Information from all FGDs and interviews was recorded and transcribed verbatim by an experienced researcher.

Qualitative Analysis of FGDs and One-on-One Interviews
The two authors analyzed qualitative data using thematic analysis. They independently read and analyzed the transcripts 
to define and compare all major and minor themes, which are the potential attributes and levels that can be extracted. 
After summarizing in text and tables, explanations and discussions with coinvestigators to obtain coinvestigator input 
form a broader list of attributes.

New attributes are revealed in the FGDs and interviews. Home management of medication, especially follow-up by 
a professional, is critical to whether a depressed person seeks or receives antidepressant treatment. At the same time, they 
pay special attention to adverse drug reactions. Participants emphasized that easier access to medication may promote 
acceptance and adherence to antidepressants. Diversified follow-up methods can respond to the changing medication 
management expectations of patients with depression, which is consistent with the opinions of experts. Cost seems to be 
a potential barrier to drug adherence in patients with depression. At present, China’s medical insurance system does not 
include the cost of drug treatment for patients with depression. Therefore, patients must pay for antidepressants at their own 
expense. Experts pointed out that the recurrence of depressive symptoms in patients is a potential factor affecting their 
adherence to medication, and relapsed patients may have more difficulty adhering to medication than first-time patients.

Development of Attributes and Levels for DCE
Through a literature review, FGDs, and one-on-one interviews, 10 key characteristics associated with taking medication in 
patients with depression were identified as follows: “adverse reactions”, “duration of efficacy”, “storage method”, “dosage 
form”, “cost”, “medication guidance provider”, “convenience of purchase”, “guidance continuity”, “follow-up method”, 
“follow-up frequency”, “medication reminder”, and “oral method”. Each DCE uses fewer than 10 attributes, which can 
reduce the cognitive burden on respondents.51 Referring to other DCEs, the importance of each attribute is divided into the 
following three levels: most, somewhat and least, and patients are required to vote on the importance of each attribute. 
Then, according to the number of “most” votes, the attributes are sorted, and the priority of the attributes is determined.

Some researchers believe that the best number of attributes in a DCE is 6.52 In our study, according to the ranking 
results, the six attributes of “Adverse Reactions”, “Provider”, “Follow-up Frequency”, “Cost”, “Follow-up Methods”, and 
“Convenience of Purchase” were finally included. These attributes form the basis of the final DCE design of this study. It is 
worth noting that “adverse reactions” rank first, which is the focus of the vast majority of patients with depression.

Each attribute is assigned levels based on potential levels indicated in the literature, participants’ descriptions of attributes, 
and expert recommendations applicable to the current health system, with the final attributes and their levels detailed in Table 1.

Generating Choice Sets
An unlabeled design was used to construct choice sets to avoid reducing respondents’ attention to target attributes.53 

A full fractional design that includes all possible combinations of attribute levels is considered the best. In our study, the 
attribute levels can be combined into 23,570 choice sets by using a full fractional design ((35×2) × (35×2-1)=23,570). 
However, too many choice sets will not only lead to a high cognitive burden of respondents but also consume too much 
time and economic resources. Ngene allows researchers to force designs to remain orthogonal while optimizing 
efficiency.54 Therefore, after assuming the preferences for the attribute level based on qualitative interviews, 36 choice 
sets were generated by using the fractional factorial design developed by Burgess and Street in Ngene software55 and 
randomly divided into 3 blocks.56 To test the consistency of respondents’ selections, the second choice set for each block 
was repeated as the thirteenth choice set. In addition, an “opt-out” option was included for each choice set to determine 
whether depressed patients were likely to participate in antidepressant therapy.57

Questionnaire Design and Pilot Testing
The questionnaire consists of three parts. The first is the introduction, which introduces the purpose of the study and the 
requirements of completing the questionnaire. This was followed by a general information questionnaire, which included 
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sociodemographic characteristics such as age, gender, education level, relapse of depression and severity of depression. 
The last part is the DCE selection task. It is worth noting that before a choice task, each attribute and its level will be 
described in detail to help participants understand. An example of a choice set is shown in Figure 2.

Based on the sample size of the pilot test in other DCEs (N=6 - 24),58–60 20 patients with depression were invited to 
participate in the pilot test. First, the 20 patients were asked to fill out the DCE questionnaire, and the number of projects 
they completed and the completion time were recorded. At the same time, all patients were asked to “think aloud” during 
the completion of each choice set.61 After that, personal cognitive interviews were conducted face-to-face or over the 
phone to improve the wording and understandability of DCE.62 All 20 patients with depression completed the 
questionnaire, with an average completion time of 6.2 minutes. Their preferences were consistent with the previous 
assumptions about attribute levels. Of the 20 patients, 16 thought the length of the questionnaire was acceptable and the 
wording of the questionnaire was clear and easy to understand, while 4 patients thought that an example of choice set 
should be provided. Therefore, based on feedback from the pilot test, we added an example of a choice set to demonstrate 
how to fill out the questionnaire, and combined pictures and words to explain more clearly the attributes.

Sampling and Recruitment
The subjects were patients with depression, including depressive relapse patients, and patients with any severity of 
depression were not excluded. The inclusion criteria are as follows: (1) patients have taken antidepressant drugs, and (2) 
have a certain ability to read and comprehend text and fill in the questionnaire independently. Patients with other 
psychiatric disorders were excluded.

The sample size for DCE is influenced by many factors, such as the heterogeneity of the target population, the 
complexity of the choice tasks, the desired precision of the results, and the need for subgroup analysis.63 Consistent with 
previous studies, we estimate sample size based on the empirical method proposed by Johnson and Orme.64–66 The 
calculation formula of the minimum sample size is as follows:

n > 500 c/(t × a)

Table 1 List of Attribute and Levels

Attribute Level Description

Adverse 
Reactions

Severe The Adverse Reactions is obvious and severe, which may be unbearable for you.
Mild You may feel discomfort, but you can bear it.

Slight You can hardly feel uncomfortable

Provider Psychiatrist They have received specialized training in the diagnosis and treatment of psychiatry.
Pharmacist They have professional and authoritative knowledge of medication.

Psychiatric specialist nurse A registered nurse who has completed extra study in the specialty of psychiatric nursing 

or its equivalent.
Follow-up 

Frequency

Once every two weeks The staff knows your situation once every two weeks.

Once every four weeks The staff knows your situation once every four weeks.
Once every six weeks The staff knows your situation once every six weeks.

Cost(¥) 400 The monthly cost to pay out of pocket is 400 RMB.

600 The monthly cost to pay out of pocket is 600 RMB.
800 The monthly cost to pay out of pocket is 800 RMB.

Follow-up 

Methods

Face to face You will be face-to-face with the providers of medication management.

Telephone or We-chat You will communicate with the providers of medication management by telephone or 
We-chat.

Alternate between face-to-face and 

telephone/ We-chat

If you communicate with the providers of medication management by telephone/We-chat 

this time, next time is face-to-face communication, and so on.
Convenience of 

Purchase

Generally convenient You need to go to a pharmacy with a prescription to buy the medication.

Very convenient When you buy your medication, you ask your doctor for an online prescription through 

a mobile app, and the medication is then mailed home.
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In this equation, a is the number of alternatives in each choice set (excluding the “opt-out” option), t is the number of 
choice sets faced by each respondent (excluding the repeatedly included choice set), and c is equal to any attribute’s 
maximum number of levels. The minimum sample size required for each version of the questionnaire is 63 (t=12, a=2, 
C=3). There are three versions of the questionnaire for this study, and considering the 20% invalid questionnaire, we 
needed to recruit at least 228 depression patients to obtain a broad representation. Participants meeting the inclusion and 

Figure 2 An example of choice set.
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exclusion criteria will be recruited from the outpatient and inpatient departments of four hospitals in Sichuan and will be 
asked to fill in questionnaires, and the questionnaires will be collected on site. In addition, emails or WeChat of patients 
who meet the inclusion and exclusion criteria will be obtained from the admission registries of these hospitals, and 
questionnaires will be provided to them via WeChat or email. The recruitment of participants for questionnaire survey in 
this study is planned to start in February 2024 and complete in February 2025.

Patient and Public Involvement
Patients and/or the public were not involved in the design, conduct or reporting of this research, but they will be invited 
in dissemination plans of this research.

Analysis Plan
Multinomial logit (MNL) models with low sample requirements and error rates will be used to preliminarily explore 
trade-offs between drug management characteristics included in the choice tasks,67 which will contribute to the overall 
optimization of the model, such as finding more explanatory variables to make factor levels more reasonable.68

However, the MNL model ignores individual heterogeneity and cannot handle differences in random preferences. The 
mixed logit model allows regression of each parameter interacting with each sociodemographic characteristic to explore 
differences in preferences between different groups, which compensates for MNL’s shortcomings.69 In the mixed logit 
model, the cost attribute will be modeled as a continuous variable to estimate the respondents’ willingness to pay (WTP), 
that is, how much the respondents are willing to pay for the improvement of the attribute level. It is assumed that all 
coefficients in the model are normally distributed. The statistical significance of the coefficient β indicates whether the 
attribute level influenced participants’ choices, while the value of the coefficient β indicates the relative importance of an 
attribute level to the referenced attribute level in a medication management plan. The nlcom command will be used to 
simulate the uptake rate, that is, the change in the probability that participants will accept a medication management plan 
when the level of one or more attributes changes compared to the baseline medication management programme.

Ethics and Dissemination
This study was performed in accordance with the Declaration of Helsinki and was approved by the Ethics Committee of People’s 
Hospital of Deyang City [Ethics Number: 2023-04-070-K01] and Biomedical Ethics Committee of Sichuan University [Ethics 
Number: 20221122]. The recruitment of participants for questionnaire survey in this study is planned to start in February 2024 
and complete in February 2025. All information relating to participants will be anonymous, and participants will have the right to 
withdraw from the study at any time. Prior to FGDs, one-on-one interviews and questionnaire surveys, the nature of the study, 
objectives and possible risks will be explained, and written informed consent will be obtained.

The DCE analysis will comprehensively cover the preferences of patients with depression on medication management 
characteristics. Our findings will be used to optimize the current medication management strategies for patients with 
depression by the following: (1) emphasizing priority intervention areas based on the preferences of patients with 
depression; for example, if patients with depression have a strong preference for medication guidance provided by nurses, 
a consistent nursing team can be developed to provide medication guidance to patients with depression; and (2) 
disseminating knowledge about the relative importance of medication adherence among people with depression and 
promoting awareness of potential differences among depression patients with different sociodemographic characteristics. 
The findings of our research will be shared through peer-reviewed journal articles, policy briefs, seminars and online blogs.

Discussion
Previous studies have confirmed that 50% to 70% of patients with depression are not adherent to their medication,70 

which leads to worse clinical outcomes.16,19,20 Incorporating patient preferences into clinical decisions can improve 
adherence. A study explored the barriers and facilitators of adherence to antidepressants in depression patients, but did 
not weigh the relative importance of these factors, nor did it survey the preferences of depression patients.48 This 
provides limited reference for future intervention research and the development of medication management strategies. 
DCE can elicit and quantify individual preferences, and weigh the relative importance of influence factors. Given the 
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poor adherence of patients with depression to taking antidepressants, DCE is used to explore key factors that may affect 
patient preferences and weigh the relative importance of these factors, allowing for possible strategy improvements or 
adjustments with a focus on medication management. This study attempts to explore the preferences of depression 
patients for medication management and comprehensively describe the development process of the study based on the 
theoretical basis and design principles in DCE research.

Previous studies have explored the treatment preferences of patients with depression, but they carried out in 
developed countries, and their results are not applicable for generalization to developing countries. Furthermore, these 
studies have mostly focused on the outcome attributes of treatment, such as treatment duration, side effects, or 
specifically, the preference characteristics of these treatment services are usually immutable.26,71,72 The aim of this 
study is to explore the preferences of depression patients in developing countries for medication management, and the 
results will provide preference data for depression patients in developing countries to provide reference for developing 
and optimizing medication management strategies. Moreover, our study focuses on the overall management of anti-
depressants and believes that the preferences of depression patients for antidepressants are related to more general 
attributes during the medication process, such as follow-up frequency. According to China’s medical policy, doctors can 
only prescribe approximately two weeks of antidepressants per visit, and many medications are not fully covered by 
medical insurance. When patients run out of antidepressants, they can continue to seek medical advice from doctors at 
the hospital or purchase them at community pharmacies. Therefore, cost and convenience of purchase are particularly 
important, which has been verified in qualitative interviews. In this study, both depression patients and experts believe 
that the cost attribute is particularly important, and this attribute will provide objective data for medical decision-makers 
to expand the proportion of medical insurance reimbursement in the future. To our knowledge, there is currently no 
standardized medication management strategy, which may be related to limited medical resources and cost-effectiveness. 
This study provides some insights into the preferences and compliance of medication management in patients with 
depression, and identifies key attributes that affect medication compliance from the patient’s perspective.

It is impractical to include all possible attributes and levels in DCE, which will reduce the statistical power of DCE 
evaluation results, so it is necessary to reduce the number of attributes to manageable.73 Scholars have confirmed that using 
simple ranking exercises is sufficient to achieve this purpose.74 In this protocol, we determine potential attributes and levels 
based on the method recommended,75,76 and use ranking to reduce the number of attributes to manageable levels, which to 
some extent ensures the importance and objectivity of attributes and ensures the accuracy of DCE evaluation results.

Although we strive to reduce the number of attributes in DCE to manageable, these attribute levels still generate many 
choice sets, which can impose cognitive burden on respondents. Therefore, a partial factorial design was used to control 
the number of choice sets and randomly divide the choice sets into four blocks, which can help to reduce the cognitive 
burden of the respondents. Mangham and his colleagues put forward, in low - or middle-income countries to carry out 
a study, the addition of figures help to improve the understanding of respondents.77 In this study, we added visual 
elements, such as combining figures and texts to explain attributes, which not only helps respondents understand the 
attributes levels, but also improves their participation by reducing possible boredom.

Our study has some strengths. Firstly, it is shown how the development process of the study can be conducted and 
reported systematically and rigorously according to the theoretical foundation and design principles in DCE research, 
which improves the transparency of the study. Secondly, attributes and levels largely determine the validity of assessment 
results of DCE. According to the recommended method, we use literature review and FGDs and one - on - one interviews 
to develop attributes and levels, these three methods complement each other, promoted the properties and level of deeper 
and broader understanding. Finally, China is a middle-income country, and its citizens have less education than the 
people of high-income countries. We combined figures and texts to explain the attributes, which will help respondents 
understand the questionnaire and improve participation.

This study has some limitations. First, this protocol included only patients with depression from Sichuan Province, 
China, which may not be fully representative of patients elsewhere in China. Fortunately, we included patients from four 
hospitals, which may have reduced sample bias to some extent. In addition, like other DCE studies, we did not include all 
possible attributes in the study, which may limit our discussion of the results in the future. In the future, it is necessary for 
scholars to include more comprehensive attributes and conduct multi-center studies to further confirm the information on 
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the preferences of depression patients for medication management. Finally, although this manuscript systematically and 
rigorously conducts and reports on the development process of DCE research based on its theoretical foundation and 
design principles, the preference outcomes of patients with depression will only be provided in the future, which may 
lead to concerns from other researches. To reduce their concerns, we will strictly control the details during the stages of 
data collection and analysis to improve the quality of research.

Conclusion
This study showed how the development process of the study can be conducted and reported systematically and 
rigorously according to the theoretical foundation and design principles in DCE research, which improves the transpar-
ency of the study. The preference results from the study will provide references for developing and optimizing 
medication management strategies.
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