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Purpose: This study aimed to quantify the preferences of Chinese patients with schizophrenia and their caregivers for antipsychotic 
treatment.
Patients and Methods: Patients with schizophrenia (aged 18–35) and their caregivers were recruited via six outpatient mental health 
clinics in Shanghai, People’s Republic of China. In a discrete choice experiment (DCE), participants chose between two hypothetical 
treatment scenarios that varied regarding the type of treatment, rate of hospitalization, severity of positive symptoms, treatment cost 
and rates of improvement in daily and social functioning. Data for each group were analyzed using the modelling approach that yielded 
the lower deviance information criterion. The relative importance score (RIS) for each treatment attribute was also determined.
Results: A total of 162 patients and 167 caregivers participated. Frequency of hospital admission was the most important treatment 
attribute for patients (average scaled RIS=27%), followed by mode and frequency of treatment administration (24%). Improvement in 
ability to carry out daily activities (8%) and improvement in social functioning (8%) were least important. Patients in full-time 
employment placed more importance on the frequency of hospital admission than unemployed patients (p<0.01). Frequency of hospital 
admission was also the most important attribute for caregivers (RIS=33%), followed by improvement in positive symptoms (20%), 
while improvement in daily activities (7%) was the least important.
Conclusion: Patients with Schizophrenia in China prefer treatments that help reduce the number of times they are admitted to 
hospital, as do their caregivers. These results may bring insight for physicians and health authorities in China regarding the treatment 
characteristics that patients value the most.
Keywords: conjoint analysis, discrete choice experiment, schizophrenia, preference study, patients, caregivers

Introduction
Schizophrenia is a chronic, progressive behavioral and cognitive psychiatric disorder and a leading cause of disability 
worldwide.1 Symptoms are heterogenous and variable over time.2 Hallucinations, delusions, and poor social functioning 
have a detrimental impact on personal, vocational, and familial activities, while cognitive deficits affect all aspects of 
decision-making.1,3

Schizophrenia poses considerable clinical and economic burden to patients, caregivers, and society. The World Health 
Organization (WHO) estimates the direct costs of schizophrenia in Western countries to account for 1.6% to 2.6% of total 
healthcare expenditure; European studies estimate the cost of relapse over a 6–12-month period to range between $8665 
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to $18,676 (2015 USD).1 Estimates of global prevalence vary between 0.3 to 0.7%, while prevalence is 0.83% in 
China.1,4

The goal of long-term antipsychotic medication includes a reduction in psychotic and functional symptoms while 
minimizing treatment-induced adverse events (AEs).5 Side-effects contribute to the overall burden of illness despite 
improvements in treatment tolerability profiles. Current treatments have high rates of discontinuation, and several factors, 
including patient expectations, treatment benefit, and side-effects influence adherence.6 Poor adherence may increase 
hospitalization rates; in a large multicenter, observational study across China, relapse rates for non-adherent patients were 
2.5 times higher than those of adherent patients.7

Long-acting injectable (LAI) medications aim to simplify dosing regimens and improve outcomes as an alternative to 
daily oral therapy.2 Administration varies from monthly to three-monthly.1 A study evaluating real-world effectiveness of 
oral and LAI treatments for schizophrenia in China demonstrated that patients treated with LAIs experienced a reduced 
rate of hospital readmissions in the year following discharge compared to patients treated with oral medication (60% and 
64.6% respectively).8 Such reductions in hospitalization rates among patients treated with LAIs versus oral medication 
have also been demonstrated in other Asian and European studies.9–11

Although traditionally based on the physician’s perspective, there is increasing recognition that patient input into 
decision making has the potential to improve the effectiveness of healthcare interventions through better adoption, 
satisfaction and adherence.5,12 Conjoint analysis, or Discrete Choice Experiments (DCE), provides a systematic method 
to elicit trade-offs and quantify the relative importance of treatment attributes when patients select a therapy.1,5,6 In DCE, 
respondents choose between competing hypothetical scenarios, characterized by differences in (for example) symptom 
improvement, side effects and formulation.2 DCE can be a powerful tool for quantifying decision makers’ preferences for 
healthcare and its application has increased rapidly over the past decade.12

Different studies have demonstrated that patients with schizophrenia can complete conjoint analysis tasks in 
a meaningful way, base decisions on their own preferences and make trade-offs between treatment attributes.1,2,5,13 

Although cognitive deficits can affect decision making, patients appeared capable of judging their own health status, 
performance, and treatment preferences.3 Previous research, conducted in Australia, Europe, and North America, has 
investigated the treatment preferences of patients with schizophrenia.1,2,5,13 However, to the authors knowledge, no 
conjoint analysis on the treatment preferences of patients with schizophrenia had been completed in China.

As such, we sought to conduct a DCE in China to quantify the preferences of patients with schizophrenia and their 
caregivers for antipsychotic therapy. The main study objective was to determine the antipsychotic parameters preferred 
by Chinese patients and caregivers, as well as the importance of the different treatment attributes.

Methods
Participants
Participants included patients diagnosed with schizophrenia and currently undergoing outpatient treatment, as well as 
people who care for patients with schizophrenia. The patients and caregivers were recruited from six mental health 
centers in Shanghai, PR China. Ethical approval for this study was granted by the Shanghai Mental Health Center Ethics 
Committee (2020–89). In line with the declaration of Helsinki, all participants in the study provided written informed 
consent to participate. Where possible, patients and caregivers were recruited in pairs, to allow an assessment of the 
concordance in their preferences for treatment. Patients were eligible for inclusion if they were aged 18 to 35, currently 
living in China, and had been receiving a stable dose of medication for at least the previous two months. Caregivers were 
required to be over 18 years old, currently caring for a person with schizophrenia, and living in China for inclusion in the 
study.

Using the sample size formula from de Bekker-Grobb et al, the minimum sample size required was 77 patients and 77 
caregivers. However, based on the sample size of previously published DCEs and in order to produce robust results, we 
aimed to recruit 150 respondents for each of the patient and caregiver groups.14
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Survey Design
The non-interventional cross-sectional pen and paper questionnaire was distributed by trained healthcare professionals at six 
mental health centers in Shanghai in January 2021. Included in the survey were a consent form, the DCE questionnaire, and 
demographic and clinical questions. The DCE evaluated the most critical qualities of schizophrenia antipsychotic treatment 
for Chinese patients and caregivers. In line with the ISPOR recommendations for conjoint analyses, a DCE questionnaire 
consisting of 13 choice sets was developed.15 Each choice set contained two hypothetical and unlabeled treatment options, 
defined by a select number of attributes, each with corresponding levels. A targeted literature review and expert opinion 
allowed the determination of the included treatment attributes and their levels that were appropriate to the local cultural and 
clinical context. Six attributes were included in the final DCE questionnaire: mode and frequency of treatment administration, 
frequency of hospital admission, improvement in positive symptoms, treatment cost, improvement in daily activities, and 
improvement in social activities (Table 1). All attributes consisted of three levels, except for treatment cost, which had four 
levels. Additional to the 13 choices sets, a “dominant” choice set was included to ensure the quality of participants’ responses. 
This choice set comprised intentionally imbalanced treatment qualities, with one treatment designated the “correct” answer. 
Based on participants’ preferences, the DCE quantified the utility of a given treatment element.

Immediately after completing the choice sets, participants completed a demographic survey. Patients were asked for their age, 
gender, height and weight, living situation, medical insurance status, employment situation, education level, time of and age at 
schizophrenia diagnosis, family income, and antipsychotic treatment experience. Caregivers were asked the same questions about 
both the patient they care for and themselves, and were also asked about their relationship with the patient in their care.

Statistical Analysis
Three approaches to modelling utility were used. To analyze the DCE results for the patients and caregivers, the model 
that yielded the lowest deviance information criterion (DIC) for each group was used. This resulted in the selection of 
a random parameter logit model and a hierarchical Bayes model for patients and caregivers, respectively. Additionally, 
the relative importance score (RIS), which expresses the overall weight of an attribute in the choices made by responders, 

Table 1 Attributes and Levels Associated with Schizophrenia Treatment Included in DCE Choice 
Sets

Attribute Level

Mode and frequency of administration ● Pill every day
● Injection once per month
● Injection once every three months

Hospital admission frequency ● Once per year or less
● Two-to-three times per year
● Three times per year or more

Improvement in positive symptoms ● Rarely or never hallucinate and feel paranoid
● Sometimes hallucinate and feel paranoid
● Often hallucinate and feel paranoid

Treatment cost ● A monthly cost of 200 yuan or less
● A monthly cost between 201 yuan and 399 yuan
● A monthly cost between 400 yuan and 599 yuan
● A monthly cost of 600 yuan or more

Improvement in daily activities ● Return to the level before disease onset
● Restored to 80% of the level before disease onset
● Restored to 50% of the level before disease onset

Improvement in social activities ● Return to the level before disease onset
● Restored to 80% of the level before disease onset
● Restored to 50% of the level before disease onset
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was calculated for both groups. For each patient, the RIS of each attribute was calculated as the difference between the 
parameter estimate associated with the level of highest preference and the parameter estimate associated with the level of 
lowest preference. The RIS were then scaled to be expressed as a percentage between 0 and 100%.

The impact of clinical and demographic characteristics on the importance placed on each attribute by participants was 
explored through modeling the RIS for each attribute as a function of patient and caregiver traits. A univariate regression 
was conducted to select the covariates that had a greater statistically significant impact on the RIS. Specifically, 
covariates with a p-value lower than 0.2 were selected. Subsequently, a multivariate stepwise regression was performed 
using the selected covariates. The multivariate model selected for each attribute was based on whether the covariate 
significantly impacted the RIS, with a p-value threshold of 0.10. A positive coefficient indicates an increase in the RIS 
while a negative coefficient indicates a decrease. For variables with more than 20% missing values (ie family income), an 
imputation of missing values was performed by using the value of the corresponding participant from the patient- 
caregiver pair before using the variable in the RIS modelling.

Results
Patient and Caregiver Characteristics
From the mental health centers surveyed, a total of 162 patients and 167 caregivers provided informed consent to 
participate in the study. Among these participants, there were 155 patient-caregiver pairs. Most participants (99%) 
answered the dominant choice set correctly, indicating that patients and caregivers understood the task well and were 
attentive while completing the survey. Table 2 outlines the demographic and clinical details of the final sample. For the 
patients, the mean age was 30.6 years while the mean age at diagnosis of schizophrenia was 21.7 years. There was 
a relatively even gender distribution amongst patients with 49.4% identifying as female. Regarding treatment experience, 
98.8% had previously been treated with an oral antipsychotic regimen while 8.6% had previously received LAIs. For the 
caregivers, the mean age was 58 years, with 51.5% identifying as female. All caregivers were related to the person in 
their care, and 96.4% were living with the person in their care. Within patient and caregiver pairs, the rate of concordance 
in responses to the DCE choice sets was 70% on average.

Table 2 Demographic Characteristics of Patients and Caregivers

Patients 
(N=162)

Caregivers 
(N=167)

Gender
Female 80 (49.4%) 86 (51.5%)

Male 82 (50.6%) 81 (48.5%)

Age
Mean (SD) 30.6 (4.4) 58 (7.9)

Age at diagnosis

Mean (SD) 21.7 (5.3)
BMI

Mean (SD) 26.3 (5.9)

Relationship of caregiver with patient
Family 165 (98.8%)

Missing 2 (1.2%)

Caregiver living with patient
Yes 161 (96.4%)

No 5 (3%)

Missing 1 (0.6%)
Number of years the caregiver has been taking care of patient

Mean (SD) 9.9 (6.8)

(Continued)
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Relative Importance of Treatment Attributes
Statistical analyses of the 13 choice sets revealed that when selecting a treatment, frequency of hospital admission was 
the most important attribute for both patients and caregivers (Figure 1). That is, compared to all other attributes, 
participants valued frequency of hospital admission the most when deciding between treatment options in each choice 
set. Both groups preferred hospitalization once per year or less to more frequent hospitalization (Figure 2), with this 
attribute receiving a RIS of 27% and 33% for patients and caregivers, respectively. The average scaled RIS across 
patients and across caregivers are presented in Figure 1. The preference weights for patients and for caregivers are 
presented in Figure 2 and detailed in Table 3.

Mode and frequency of treatment administration was the second most important attribute for patients (RIS=24%) and 
the third most important for caregivers (RIS=16%). Between levels, patients preferred a daily pill to injection, while 
trimonthly injections were preferred over monthly injections. For caregivers, there was no difference between preference 
for a daily pill or a trimonthly injection, but both were preferred over a monthly injection. For caregivers, the second 
most important attribute was improvement in positive symptoms (RIS=20%). While this was ranked third for patients 
(RIS=19%), they still placed nearly equal importance on this attribute when compared to caregivers. Across the board, 
both groups preferred less frequent experience of positive symptoms.

Between the groups, patients placed more importance on treatment costs (RIS=15%) than caregivers (RIS=9%). 
However, both groups preferred treatments that cost less than RMB 600 per month. Caregivers placed relatively greater 
importance on improvement in social activities (RIS=15%) compared to patients (RIS=8%). In this regard, caregivers 
most valued a return to the level of social activity that patients experienced before the onset of schizophrenia and 
preferred this compared to recovery to 80% of the pre-illness level of social activity. For patients, there was no difference 
between making a full recovery in social activities and recovering just 80% of their previous social functioning. 
Improvement in daily activities was the least important attribute for both caregivers (RIS=7%) and patients (RIS=8%).

RIS Modelling Results
The relative importance of frequency of hospital admission was impacted by patient employment status, with patients in 
full-time employment placing significantly more importance on this attribute compared to unemployed patients (p<0.01). 
Method of payment for medication also affected the importance of this attribute for both patients and caregivers. Patients 

Table 2 (Continued). 

Patients 
(N=162)

Caregivers 
(N=167)

Patient’s family income
Less than 79,566 yuan per year 37 (22.8%)

Between 79,567 and 92,199 yuan per year 34 (21%)

More than 92,200 yuan per year 43 (26.5%)
Missing 48 (29.6%)

Insurance(s) used to cover treatment cost

Basic medical insurance 134 (82.7%)
Own expenses 26 (16%)

Subsistence allowance 21 (13%)

Commercial insurance 4 (2.5%)
Did not answer 1 (0.6%)

Has previously received tablets for schizophrenia

Yes 160 (98.8%)
No 2 (1.2%)

Has previously received LAT for schizophrenia

Yes 14 (8.6%)
No 148 (91.4%)

Abbreviation: SD, standard deviation.
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who were self-financing their medication valued this attribute less than those using insurance (p=0.06). For caregivers, if 
the patient in their care was covered by basic medical insurance, regardless of whether they used it to cover treatment 
costs, less importance was placed on frequency of hospital admission (p=0.08, p=0.03). More importance was placed on 
this attribute if the patient did not use subsistence allowance to cover the cost of medication (p=0.01).

None of the recorded patient characteristics significantly impacted the importance that patients place on improvement 
in positive symptoms. However, among caregivers, there were traits that affected relative importance. Caregivers who did 
not live with the person in their care placed more importance on improvement in positive symptoms compared to those 
who did (p<0.01). The full modelling results can be found in Tables S1 to S12.

Discussion
In the present study, we used a DCE questionnaire to determine the qualities of schizophrenia antipsychotic treatment that 
are most valued by Chinese patients and their caregivers, in addition to how the relative importance of treatment 
attributes are impacted by patient and caregiver characteristics. To our knowledge, this is the first DCE to quantify 
preferences for schizophrenia treatment among patients and those who care for them in China. Furthermore, this study 
adds to the growing body of evidence indicating that patients with schizophrenia can meaningfully participate in DCE, 
with more than 99% of participants in this study answering the dominant choice set “correctly”.

Our study found that the most important attributes for patients and their caregivers when selecting a treatment were 
the rate of hospital admission, mode and frequency of treatment administration, and improvement in positive symptoms. 
These findings are broadly in line with the findings of previous research employing conjoint analysis to study the 
treatment preferences of patients with schizophrenia in countries other than China.1,2,16

Across the board, patients place great importance on reducing the burden of positive symptoms, while in general less 
frequent treatment administration is preferred. In the present study however, reduced hospitalizations were the main 
driver of treatment preferences. The characteristics of hospitalization for patients with schizophrenia in China and what 
this may represent for both patients and their caregivers should be explored in further research to aid in understanding 
this result.

Further differences in the approach to schizophrenia care in China compared to other countries may also be relevant 
in interpreting the results of the present study. For example, the current study highlighted that most patients with 
schizophrenia receive care from a relative (98.8%) and live with their caregiver (96.4%). This highly family-centric 
approach to schizophrenia care in China may explain the slight differences in preferences in our study compared to those 
from studies conducted in western countries and would be an interesting focus of future research.

Although both patients and caregivers most valued frequency of hospitalization when selecting treatment options, 
their preferences diverged with regard to other treatment characteristics. Patients placed more importance on mode and 
frequency of administration with a preference for daily oral treatments over monthly or trimonthly LAIs, which is 

Figure 1 The average scaled Relative Importance Score (RIS) attributed to each treatment attribute by patients and caregivers.
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consistent with the results of a study conducted in the UK.1 However, some other studies found that most patients would 
prefer LAIs over daily pills, with less frequent (trimonthly) injections preferred over monthly injections.2,5,16 Our own 
results may be explained by lower awareness of LAIs compared to oral drugs among patients (with just 8.6% of patients 
in our study having previous experience of LAIs), indicating a need for improved understanding of treatment options in 
China.

In the present study, all other attributes being equal, patients would be willing to trade off a more preferred mode and 
frequency of treatment administration in favor of the lowest hospital admission frequency. This was particularly the case 

Figure 2 The preference weights for each of the six attributes and their corresponding levels. Each graph reflects the median preference weight and 95% credibility interval 
for the patient and caregivers with regard to each attribute: (A) Mode and frequency of administration; (B) Hospital admission frequency; (C) Improvement in positive 
symptoms; (D) Treatment cost; (E) Improvement in daily activities; (F) Improvement in social activities.
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for patients in full-time employment, who placed relatively more importance on this quality. Given that use of LAIs is 
directly associated with lower rates of rehospitalization,8,10,11 these results suggest that greater use of LAIs may be 
a future direction for schizophrenia treatment in China that is acceptable for patients.

The limitations of this study reflect those of many survey-based analyses, including information bias due to the fact 
participants provided the information, and the potential for varying interpretation of questions among participants. 
Additionally, many patients and caregivers did not fill in information related to their family income, and no information 
was collected on the proportion of cost that is borne by patients when they are covering medication costs out-of-pocket. 
As such, our analysis regarding the impact of financial considerations on treatment preferences is limited to some degree. 
Plus, although several baseline characteristics have been collected, some confounding factors might not have been 
included. It should also be noted that the current study focused on patients with a stable dose of antipsychotics, therefore 
it does not tackle the preferences of caregivers or patients not adherent to antipsychotic medication. Furthermore, this 
study could be subject to selection bias, as only patients and caregiver who consented to participate were included to the 
study, and the recruitment was restricted to patients and their caregivers living in Shanghai, a large, wealthy city in 
China. As such, further research would be required to determine whether the findings of this study can be generalized to 
patients living in less economically developed regions.

Further qualitative research should investigate the specific reasons that patients prefer oral medication over long-acting 
injections even though the latter have been associated with improved outcomes in terms of hospitalization.8–11 Such research 
could provide insight into how patient education or treatment options should be designed and delivered. Furthermore, to the 
authors’ knowledge, the degree of consistency between the results of DCE models and the actual treatment choices of 
patients has not been examined and could represent a valuable next step in future research for this field.

Patient preferences are an important component of treatment decisions and should be taken into account where possible by 
physicians, regulators, and other healthcare decision-makers. This study has demonstrated that patients with schizophrenia and 

Table 3 Preference Weights for Patients and Caregivers

Attribute Level Patient Caregiver

Median 95% Credible 
Interval

Median 95% Credible 
Interval

Mode and frequency of 
administration

Injection once every three months 1.01 (0.69, 1.33) 0.93 (0.62, 1.25)
Pill every day 1.83 (1.33, 2.37) 0.89 (0.46, 1.32)

Injection once every month 0 Reference 0 Reference

Hospital admission 

frequency

Hospitalized once per year or less 2.81 (2.34, 3.35) 2.79 (2.36, 3.27)
Hospitalized two-to-three times per year 0.59 (0.29, 0.9) 0.62 (0.33, 0.91)
Hospitalized three times per year or more 0 Reference 0 Reference

Improvement in positive 
symptoms

Rarely or never hallucinate and feel paranoid 1.82 (1.49, 2.16) 1.70 (1.38, 2.04)
Sometimes hallucinate and feel paranoid 1.46 (1.12, 1.83) 1.07 (0.75, 1.4)

Often hallucinate and feel paranoid 0 Reference 0 Reference

Treatment cost 200 yuan or less every month 1.28 (0.84, 1.74) 0.54 (0.13, 0.96)
201–399 yuan every month 1.04 (0.67, 1.42) 0.59 (0.24, 0.95)
400–599 yuan every month 0.93 (0.54, 1.33) 0.55 (0.23, 0.88)

More than 600 yuan every month 0 Reference 0 Reference

Improvement in daily 

activities

Back to pre-illness level 0.63 (0.32, 0.95) 0.59 (0.29, 0.88)
Recover to 80% of the pre-illness level 0.45 (0.13, 0.77) 0.28 (−0.03, 0.58)
Recover to 50% of the pre-illness level 0 Reference 0 Reference

Improvement in social 
activities

Back to pre-illness level 0.36 (0.05, 0.67) 1.24 (0.95, 1.56)
Recover to 80% of the pre-illness level 0.34 (0.05, 0.62) 0.70 (0.43, 0.98)

Recover to 50% of the pre-illness level 0 Reference 0 Reference
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their caregivers living in Shanghai, China, value treatments based on their effectiveness for reducing the rate of hospital 
admissions. Although patients expressed a strong preference for daily oral regimens, results indicated that this would be traded 
off for a less preferred mode and frequency of administration in favor of the lowest hospital admission frequency. This study has 
implications for our understanding of the factors that are important to those affected by schizophrenia when selecting a treatment 
and may bring valuable insight for physicians and health authorities in China.
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