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Background: Antipsychotic medications are considered the mainstay of treatment for schizophrenia. However, these medications are 
associated with a wide range of side effects, which may be tolerated differently by patients, and may impact initiation and continuation 
of treatment.
Purpose: This study aimed to assess the tolerability of antipsychotic medication side effects for patients with schizophrenia and 
understand how side effects may impact decisions to initiate and remain in treatment.
Methods: A cross-sectional survey was conducted with 200 people living with schizophrenia and 100 caregiver proxies for those with 
severe disease presentation. The survey utilized the Maximum Difference Scaling (MaxDiff) approach to quantify preferences and a 
direct elicitation survey to rank specific side effects. Descriptive analysis and statistical analyses were conducted to address the study 
objectives.
Results: Results indicated that extrapyramidal side effects such as pseudoparkinsonism and tardive dyskinesia, as well as feeling 
detached and memory and cognitive issues were ranked as the least tolerable. In contrast, side effects such as reduced interest in/ 
enjoyment of sex, feeling tired or drowsy, and dry mouth were perceived as more tolerable. Caregivers’ perspectives closely aligned 
with the care recipients’ rankings, with an additional particular concern for high blood sugar that may lead to diabetes. Side effects 
such as pseudoparkinsonism, memory and cognitive problems, and weight gain were associated with unwillingness to initiate or 
continue an effective antipsychotic medication.
Conclusion: These findings highlight the importance of considering side effect profiles when selecting and discussing treatment 
options with patients. Side effects can potentially impact patients’ willingness to start or switch medications, therefore, prescribing 
decisions should take into consideration patients’ tolerance for potential adverse effects. Engaging patients and caregivers in treatment 
decisions can enhance shared decision-making and treatment satisfaction. Healthcare providers should consider these findings when 
prescribing antipsychotic medications to people living with schizophrenia.

Plain Language Summary: Schizophrenia is a disease that disrupts a person’s thought processes, perceptions, emotional respon
siveness, and social interactions. Individuals living with schizophrenia generally require continuous psychiatric care, drug treatment, 
and other support services throughout their lives. Antipsychotic medications can help reduce symptoms of psychosis and psychiatric 
hospitalizations and can improve daily functioning. However, antipsychotics have a wide range of side effects, which makes regularly 
taking the medication less desirable. This study found that medications used for schizophrenia are highly bothersome, and people who 
take these medications may view side effects as a barrier to staying consistent with treatment. Side effects like having symptoms that 
imitate Parkinson’s disease, problems with feeling detached from one’s surroundings, problems with memory and cognition, and 
significant weight gain are of most concern to people living with schizophrenia. New antipsychotic treatments with minimal side 
effects would likely be well received by patients and may increase consistent treatment. 
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Introduction
Antipsychotics are considered the mainstay treatment approach for schizophrenia and are associated with improved 
symptoms of psychosis, reduced psychiatric hospitalizations, and improved ability to partake in activities of daily 
living.1,2 However, despite their efficacy, antipsychotics are associated with a range of metabolic, cardiovascular, and 
neurological side effects for individuals living with schizophrenia.

The side effects associated with antipsychotic medications can often lead to significant discomfort, reduce quality of life 
for patients, as well as hesitations in initiating therapy and posing challenges in maintaining long-term adherence.3–7 While not 
all antipsychotic medications are known to produce the same side effects, side effects of note include anticholinergic effects 
(dry mouth, blurry vision, etc), parkinsonism, reduction in sex drive, tardive dyskinesia, weight gain, and tiredness.5 While 
some side effects may be viewed as relatively minor, the cumulative impact of these side effects is important to patients, and 
prior research has indicated that the presence of side effects is significantly correlated with treatment nonadherence.8

Therefore, properly eliciting patient perspectives on side effects related to schizophrenia treatment is paramount in 
evaluating patient preferences. For this study, we conducted a Maximum Difference Scaling (MaxDiff) analysis to 
quantify patient and caregiver preferences of side effect tolerability across 11 different antipsychotic medication related 
side effects. The side effects assessed included pseudoparkinsonism, tardive dyskinesia, feeling detached or like a 
“zombie”, cognitive problems, high blood sugar, weight gain, akathisia, insomnia, reduced interest in sex, tiredness, 
and dry mouth.

Moreover, recognizing the considerable unmet need for more tolerable, and thus potentially more consistently 
maintained, treatment approaches in schizophrenia, is imperative to gain a deeper understanding of how individuals 
with schizophrenia and caregivers evaluate and consider the potential side effects when making decisions about 
treatment. By exploring the perspectives of people living with schizophrenia and caregivers of people with schizophrenia, 
healthcare providers can tailor treatment regimens and provide more patient-centered care.4,9,10 Research exploring 
patient navigations of antipsychotic medications depicts these experiences as complex.3 While antipsychotics allow 
patients to better manage their schizophrenia, treatment-related side effects can create additional unwanted burdens for 
patients, initiating a series of trade-offs for patients to consider surrounding treatment decision-making and treatment 
adherence.3 Previous studies show that when perspectives of patients with schizophrenia are included in the treatment 
decision-making process, patients are more likely to receive a treatment regimen that fits their needs.11 Consequently, 
exploring patient perspectives on key areas of the therapeutic process, such as side effect tolerance and unmet needs, can 
facilitate treatment regimens that are not only aligned towards improving the patient's disease symptoms, but to their 
overall goals and lifestyle as well.12,13 This in turn can help facilitate better outcomes for patients with schizophrenia and 
may lead to better overall treatment adherence.13

Therefore, this study was designed to gain a more comprehensive understanding of tolerance for various side effects 
associated with antipsychotic medications among patients with schizophrenia. To achieve this, we surveyed 200 patients 
with reported mild-to-moderate schizophrenia along with 100 caregiver proxies of people living with more severe 
schizophrenia, where patients may not have been able to complete the survey independently. Severe schizophrenia is 
commonly associated with reduced cognitive and functional abilities that could impact an individual’s ability to access 
the survey, interpret questions appropriately, and respond to survey questions in a manner that accurately reflects their 
current preferences and tolerance of side effects.14,15 Thus, we included caregiver proxies of those with severe 
schizophrenia in this study to provide an opportunity to include the voice and experience of those who may be unable 
to participate in this research without assistance. We aimed to identify the specific side effects that patients perceive as 
least tolerable, the factors influencing their decision-making process, and the equipoise required when selecting and 
transitioning between antipsychotic treatments.

Methods
Study Design
This observational, cross-sectional survey study evaluated 11 side effects commonly associated with antipsychotic 
medications, which were identified and selected via a targeted literature review and through discussion with the study 
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team. The selected side effects that emerged from the literature as those (a) most commonly experienced by patients 
taking antipsychotics and (b) often identified as bothersome or as influencing treatment choice in previous patient 
preference studies.8,16–20

Separate but nearly identical survey instruments were fielded to patients and caregiver proxies. Both surveys incorpo
rated a MaxDiff component, which is a quantitative survey methodology used to identify consumer preferences among 
brands, attributes, or items across a single dimension. MaxDiff has become a common technique to elicit utility scores in 
social science research and has been employed to capture patient priorities and trade-offs in treatment decision-making 
across various therapeutic areas,21–23 including to rank treatment goals among people living with schizophrenia.24 MaxDiff 
requires respondents to identify both the “best” and “worst” desirable option available within a given set of choices, 
allowing for the identification of the maximum difference in preference between choices.

The MaxDiff task used a balanced incomplete block design (BIBD),25 in which subsets comprising 5 of the 11 side 
effects are shown, and respondents identify which is most and least tolerable to them. An example choice question is 
shown below in Figure 1. The BIBD approach ensures that each side effect and each pair of side effects appear an equal 
number of times. By indicating the most and least tolerable side effects across the series of choice questions, data 
analysis allows us to produce a complete ranking of side effects from the most to the least tolerable.

Both survey versions included a direct elicitation module to identify the three least tolerable side effects of the 11. 
Subsequent questions determined the likelihood of initiating, switching, or stopping an antipsychotic medication due to 
the presence of each of the three least tolerable side effects, and assessed the satisfaction with and impact of antipsychotic 
side effects on physical and mental health. Collecting data from the direct elicitation module and the implicit ranking 
(MaxDiff) task provided an opportunity to compare results and obtain a more complete picture of patient willingness to 
tolerate certain side effects. The caregiver proxy survey included proxy versions of all standardized instruments and all 
questions were phrased to elicit the perspective of the patient with schizophrenia. Additionally, the caregiver proxy 
survey included questions about the caregiver demographic characteristics and asked the caregiver to select the three 
antipsychotic side effects that were least tolerable from their point of view, rather than from the point of view of the 
patient.

This study protocol was reviewed by the Advarra IRB and was granted an exemption from a full review.

Study Population
The study population included a total of 300 participants: people living with schizophrenia (“patients”) who are presumed to 
have mild or moderate schizophrenia, as evidenced by their ability to complete the survey (n = 200), and caregivers of people 
living with more severe schizophrenia who served as proxies for this group that may be unable to participate in the survey 
independently (n = 100). Thus, two-thirds of the total sample (n = 200) represented people with mild or moderate 
schizophrenia (self-report) and one-third (n = 100) represented people with severe schizophrenia (proxy report). Caregiver 
proxy participants were recruited as a separate sample (ie, the patients they care for did not participate in the survey) and this 
study did not include patient and caregiver dyads (patients and their caregivers).

Figure 1 Example MaxDiff choice set.
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Eligible participants were required to be adult residents of the United States who have reached the age of majority in 
their state of residence (ie, over 18 for most states, 19 for Nebraska and Alabama, 21 for Mississippi), be proficient in 
English, and complete an informed consent form. Participants with schizophrenia were required to self-report a diagnosis 
of schizophrenia, report currently taking an oral antipsychotic medication to treat their schizophrenia, and obtain a score 
of 80% or higher on a 5-item test (ie, 4 out of 5 correct answers) designed to assess comprehension of research study 
participation. Caregiver proxies were required to self-report being the primary unpaid or informal caregiver of an 
individual diagnosed with schizophrenia who is currently taking an oral antipsychotic medication to treat their schizo
phrenia. In order to be eligible as a caregiver proxy for the study, caregivers were required to report a current score of 50 
or lower (serious symptoms or impairment) on the Global Assessment of Functioning (GAF) measure for their care 
recipient, indicating serious impairment due to schizophrenia. The GAF was selected for its brevity and ease of use by a 
non-clinical population.26 To ensure that the sample of patients with schizophrenia was as representative as possible of 
the broader schizophrenia population in the United States, we established race and ethnicity quotas to govern our 
sampling strategy. A previous analysis using the Medical Expenditure Panel Survey (MEPS) from the years 2006–2015 
reported on the demographic characteristics of community-dwelling individuals diagnosed with schizophrenia. In this 
study, 64% of individuals with schizophrenia were non-Hispanic white, 12% were non-Hispanic Black, and 17% were 
Hispanic. In terms of gender, 49% of the sample were male.

Data Source
Data for this study were derived from the online survey administered to qualified participants recruited from existing 
survey panels and trusted clinical partners. A third-party survey research vendor was utilized to program and deploy the 
online surveys, qualify respondents and track recruitment goals. Participants were recruited through the National Alliance 
on Mental Illness (NAMI) constituency, a community-based recruitment partner, Savvy Cooperative, and through a 
survey vendor, Sago. Surveys were administered via an online platform using unique enrollment links and patient IDs 
ensured patients were qualified to participate and did not submit multiple responses. Participants received an honorarium 
following completion of the survey. Pilot qualitative interviews with four patients and four caregivers proxy participants 
were conducted in November and December 2022. Following minor adaptations, the final survey was fielded from 
January-February 2023.

While there is no standardized sample size calculation that governs the MaxDiff approach, general guidance 
recommends a sample of at least 100 per subgroup. As such, our study included 200 patients and 100 caregiver proxies.

Statistical Analysis
Descriptive Analysis
Descriptive analyses were conducted on all variables collected in the survey modules. Continuous variables were 
summarized using measures of central tendency (ie, means, medians, standard deviation, ranges) and categorical or 
dichotomous variables were summarized using frequencies and percentages. Survey data cleaning, management, and 
analysis were conducted using SAS 9.4.

MaxDiff Analysis
For the main MaxDiff analysis, the individual-level utility (“tolerability”) coefficients were estimated using an empirical 
Bayesian approach, as described by Lipovetsky and Conklin (2015). These coefficients represent the relative level of 
tolerability of each side effect. Individual-level coefficients were averaged for each side effect to obtain aggregate 
rankings. R Software Packages “bwsTools” was used for the MaxDiff analysis.27,28

Direct Elicitation Ranking Analysis
Direct elicitation ranking questions were analyzed using frequency counts and percentages (ie, the percentage of 
respondents who ranked each sub-side effect as “least tolerable”).
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Results
Demographic and Clinical Characteristics of Study Cohort
The study cohort consisted of 300 total participants: 200 people living with schizophrenia and 100 caregiver proxies. 
Table 1 describes the demographic characteristics of those with schizophrenia (n = 300), as self-reported and as reported 
by the caregiver proxies. The mean age of people living with schizophrenia was 41.3 years (SD: 12.5), and 54.7% were 
female. In terms of racial and ethnic background, 22.7% were Black, and 22.0% were Hispanic/Latino.

More than half (54.3%) of those with schizophrenia were diagnosed within the past 5 years, while 20.7% had received 
their diagnosis more than 10 years ago. All of those with schizophrenia were reported currently taking an oral 

Table 1 Demographics and Clinical Characteristics of Patients Living with 
Schizophrenia

Total (n=300)

Age (mean [SD, range]) 41.3 12.5, 18–96

Gender (n, %)

Male 132 44.0%

Female 164 54.7%

Non-binary 4 1.3%

Race*

White 213 71.0%

Black 68 22.7%

Asian 6 2.0%

American Indian/Alaska Native 22 7.3%

Hawaiian/Pacific Islander 10 3.3%

Do not know/not sure 1 0.3%

Other 11 3.7%

Ethnicity (n, %)

Hispanic/Latino 66 22.0%

Not Hispanic/Latino 231 77.0%

Do not know/not sure 3 1.0%

Highest level of education (n, %)

Did not complete high school 31 10.3%

High school graduate or equivalent 85 28.3%

Some college, no degree 72 24.0%

Associate degree 35 11.7%

Bachelor’s degree 52 17.3%

Some graduate courses, no degree 5 1.7%

Graduate degree or higher 20 6.7%

(Continued)
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Table 1 (Continued). 

Total (n=300)

Household income (n, %)

$14,999 or less 42 14.0%

$15,000 to $24,999 32 10.7%

$25,000 to $34,999 24 8.0%

$35,000 to $49,999 55 18.3%

$50,000 to $74,999 74 24.7%

$75,000 to $99,999 27 9.0%

$100,000 to $149,999 24 8.0%

$150,000 or more 12 4.0%

Do not know/not sure 3 1.0%

Prefer not to answer 7 2.3%

Health insurance* (n, %)

Employer-sponsored or commercial 62 20.7%

Medicaid 103 34.3%

Medicare 78 26.0%

Other 29 9.7%

Not insured 5 1.7%

Time since schizophrenia diagnosis (n, %)

Less than 1 year ago 16 5.3%

Between 1 and 3 years ago 54 18.0%

Between 3 and 5 years ago 93 31.0%

Between 5 and 7 years ago 59 19.7%

Between 7 and 10 years ago 15 5.0%

10 or more years ago 62 20.7%

Do not know/not sure 1 0.3%

Current psychiatric medications* (n, %)

Oral antipsychotic 300 100.0%

Long-acting injectable antipsychotic 90 30.0%

Antidepressant 153 51.0%

Antianxiety 127 42.3%

Mood stabilizer 116 38.7%

Stimulant 47 15.7%

(Continued)
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antipsychotic medication, as required by the study inclusion criteria (100%), with 30.0% reported receiving a long-acting 
injectable (LAI) formulation. Many also reported currently taking antidepressants (51.0%), anti-anxiety medications 
(42.3%), and mood stabilizers (38.7%). The most reported antipsychotics were Abilify (aripiprazole) (31.7%), followed 
by Seroquel (quetiapine) (24.0%) and Risperdal (risperidone) (17.7%). Data are shown by respondent type (eg, caregiver 
proxy v. person living with schizophrenia) in Supplemental Table 1.

Caregiver proxies (Supplemental Table 2) had a mean age of 40.3 years (SD: 13.0), 57.0% reported that the care 
recipient was their spouse or partner and 60.0% were female. Twenty percent described themselves as Black, and 15.0% 
as Hispanic/Latino. Caregiver proxies reported spending an average of 49.4 hours per week (SD: 31.2) providing support 
to their care recipient with schizophrenia. Nearly half (47.0%) had been in a primary caregiving role for between 3 and 5 
years. Caregiver proxies reported a mean GAF score of 30.8 (SD: 12.9) for their care recipient.

Tolerability Results from MaxDiff
The results of the MaxDiff analysis using pooled data from patients and caregiver proxies revealed that pseudoparkin
sonism was ranked as the least tolerable side effect (tolerability weight of 0.07 (SD: 0.02)), followed by tardive 
dyskinesia (tolerability weight of 0.08 (SD: 0.02)) and feeling detached or like a “zombie” (tolerability weight of 0.08 
(SD: 0.02)). Reduced interest in/enjoyment of sex, feeling tired or drowsy, and dry mouth were perceived as more 
tolerable side effects compared to others (tolerability weight of 0.10 (SD: 0.02), 0.11 (SD: 0.02), 0.12 (SD: 0.02), 
respectively) (Figure 2).

Comparing MaxDiff results by the respondent group showed consistent results between patient and caregiver proxy 
respondents (Supplemental Figure 1) with regard to the most and least tolerable side effects, providing a level of 
validation for caregiver proxy’s ability to ascertain side effect tolerance on behalf of their care recipient.

Table 1 (Continued). 

Total (n=300)

Current non-pharmacological treatments* (n, %)

Inpatient care 89 29.7%

Outpatient care 195 65.0%

Substance use treatment 63 21.0%

Housing support 47 15.7%

Employment/vocational support 38 12.7%

Commonly used antipsychotics* (n, %)

Aripiprazole 95 31.7%

Quetiapine 72 24.0%

Risperidone 53 17.7%

Ziprasidone 48 16.0%

Haloperidol 49 16.3%

Lurasidone 45 15.0%

Olanzapine 48 16.0%

Note: *Respondents could select more than one option and thus results total more than 100%.
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Tolerability Results from Direct Elicitation
Separately from the MaxDiff module, respondents (n = 300, including patients and proxies) were asked to select the top 
three side effects from the full list of 11 that they considered to be the least tolerable. Similar to the MaxDiff results, the 
most frequently selected least tolerable side effects were pseudoparkinsonism (49.7%) and memory or cognitive 
problems (35.3%). The third most frequently selected least tolerable side effect from the direct elicitation module was 
a significant weight gain (35.0%). Of note, in a follow-up question, participants reported a mean threshold of 24.7 pounds 
(SD: 10.7, median: 25.5) to be considered an unacceptable amount of weight gain. Similar to the MaxDiff results, dry 
mouth was perceived as the most tolerable side effect (6.3%) (Figure 3). These findings were generally consistent with 
the results obtained from the MaxDiff analysis, with the exception of significant weight gain, which was ranked on 
average as moderately tolerable in the MaxDiff findings.

Impact of Side Effects on Initiation and Switching of Antipsychotic Medications
Following the direct elicitation module, which asked participants to select the top three least tolerable side effects, 
participants were asked to then assess their willingness to start or switch an antipsychotic medication with the potential 
for each of the three side effects, even if the medication would improve their schizophrenia symptoms. Notably, 32.2% of 
respondents expressed extreme unwillingness to start a medication that could potentially cause pseudoparkinsonism and 
46.3% indicated a desire to definitely want to switch to another medication, despite the medication’s effectiveness in 
managing their schizophrenia symptoms (Figure 4A). Fewer participants (7.6%) expressed extreme unwillingness to start 
a medication that could potentially cause memory or cognitive problems, and an additional 21.7% were somewhat 
unwilling to start. Whereas 22.6% indicated they would definitely want to switch to another medication, despite the 
medication’s effectiveness in managing their schizophrenia symptoms. Similarly, 9.5% of participants expressed extreme 
unwillingness to start a medication that could potentially cause significant weight gain, and an additional 25.7% were 
somewhat unwilling to start. Whereas 19.1% indicated they would definitely want to switch to another medication if it 
was associated with significant weight gain, despite the medication’s effectiveness in managing their schizophrenia 
symptoms (Figure 4B).

Figure 2 MaxDiff results of overall tolerability of treatment-related side effects.
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Figure 3 Results from direct elicitation on treatment-related side effect tolerability.

Figure 4 (A) Reported willingness to start an antipsychotic medication that may cause low-tolerability side effects. (B) Reported desire to switch medications if low- 
tolerability side effects were experienced.
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Caregiver Perspective
In addition to completing the MaxDiff and direct elicitation tolerability tasks from the perspective of the care recipient, 
caregivers were asked to rank the tolerability of the 11 side effects from their own perspective as a caregiver. The 
caregiver’s perceptions of side effect tolerability aligned with those they reported from the perspective of the care 
recipient, but results were not identical, indicating that caregiver proxies were capable of reporting tolerance for side 
effects from both the patient and caregiver perspective. Pseudoparkinsonism, feeling like a “zombie”, and tardive 
dyskinesia, and were consistently ranked as highly intolerable side effects by caregivers (average ranks were 7.5, 7.3 
and 7.2, respectively). However, the side effect most frequently ranked as least tolerable from the caregiver perspective 
was high blood sugar, which could lead to diabetes (average rank of 8.5) (Figure 5).

Discussion
In accordance with existing research, we found that medication side effect profiles may impact treatment choice.17,29 

Specifically, our findings indicated that extrapyramidal side effects, such as pseudoparkinsonism and tardive dyskinesia, 
were viewed as the least tolerable among all 11 side effects presented. The potential for a hypothetical antipsychotic 
medication to cause pseudoparkinsonism was associated with nearly one-third (32.2%) of respondents to be extremely 
unwilling to start the medication, which is similar to existing research.30 Previous research has shown that patients also 
indicated a strong preference for medications that do not negatively impact their cognitive functioning.31 Our findings 
revealed that the second least tolerable side effect (after pseudoparkinsonism) was memory or cognitive problems, with 
nearly one-third of participants (29.3%) expressing unwillingness to initiate a medication with the potential to cause 
memory or cognitive problems. Significant weight gain was also viewed as impacting willingness to start an effective 
antipsychotic medication with 36.0% indicating that it would make them somewhat or extremely unwilling to start. This 
finding is in line with existing research indicating that anticipated weight gain had a negative influence on willingness to 
try a new treatment, with over half of respondents indicating they would decline to try a new treatment that would result 
in weight gain of 20 pounds or more.18

Concern for side effects was also found to impact willingness to start or continue antipsychotics. Our findings suggest that 
the potential for several common side effects may prompt a patient to switch antipsychotic medications. Nearly half (46.3%) 
indicated they would definitely want to switch to another medication if it carried the risk of pseudoparkinsonism, even if the 

Figure 5 Results from caregiver perspectives on treatment-related side effect tolerability.
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medication was effective in managing their schizophrenia symptoms. Approximately 20% of the participants indicated they 
would definitely want to switch to another medication with the potential to cause memory or cognitive problems, despite the 
medication’s effectiveness in managing their schizophrenia symptoms. Similarly, 19.1% of the participants indicated they 
would definitely want to switch to another medication if it was associated with significant weight gain, despite the 
medication’s effectiveness in managing their schizophrenia symptoms. Switching antipsychotic medications is a substantial 
barrier to effectiveness; previous studies have indicated that patients who switch antipsychotic medication experience 
significantly higher risk of relapse, acute-care and crisis services utilization, and furthermore, acute-care services were used 
significantly sooner. Further, switching is also associated with a significant increase in total healthcare costs.32,33

Comparisons of caregiver proxy and patient findings revealed consistency regarding pseudoparkinsonism as the least 
tolerable side effect from the patient perspective, however caregivers ranked high blood sugar as the least tolerable when 
responding based on their own feelings. This “discrepancy” or incongruent viewpoint reinforces the idea that while 
caregivers can be reliable proxies to communicate the patient’s preferences, they also have their own preferences and 
priorities, potentially increasing the complexity of shared decision-making. Providers must ensure that when a caregiver 
is involved in treatment decision-making discussions, they are able to clearly articulate, validate and address potential 
differences in priorities between patients and caregivers (eg, treating a caregivers’ concern about high blood sugar 
seriously and offering resources/support, even if the patient does not seem to have significant concerns).

The importance of understanding patients’ perspectives on side effect tolerability and preferences and incorporating 
these perspectives wherever possible is vital to effective shared decision-making for people living with schizophrenia. 
Shared-decision-making may help physicians optimize prescribing choices, which may lead to enhanced patient 
satisfaction and quality of life and improve treatment outcomes.34,35 Healthcare providers should consider these findings 
when prescribing antipsychotic medications to people living with schizophrenia, to promote effective treatment initiation, 
continuation and satisfaction. Finally, further research around the impact of side effect tolerability and the inclusion of 
patient-reported outcomes (PROs), particularly those focused on side effects, in clinical trials of antipsychotics medica
tions is crucial for patient-focused drug development.

Limitations
As with all survey-based research, participation is voluntary, and thus self-selection bias may be present. The web-based 
nature of the survey is also likely to result in a respondent sample with adequate access to and ability to use technology. 
Participants with schizophrenia and the care recipients of the caregiver proxies were required to be at the age of majority 
for their state or older, which limits the generalizability of these findings. Caregivers who respond as proxies for those 
with severe illness also may not be able to respond on behalf of the recipient with complete accuracy. However, our 
subgroup analysis comparing patients and caregiver proxies’ tolerability for side effects found similar results. Further, all 
information collected is self-reported and thus prone to reporting bias.

The MaxDiff choice questions require respondents to make a hypothetical decision and thus may not reflect real- 
world decision choices. Responses may also have been affected by previous experience of side effects; for example, 
patients who have experienced extrapyramidal symptoms in the past may have placed greater importance on avoiding 
these effects in the future, potentially impacting responses to questions about initiation and switching medications 
associated with these side effects. Additionally, the survey questions inherently required people to imagine the impact of 
a side effect they may or may not have experienced, which may have influenced the importance they attributed to certain 
side effects. Choice questions can be cognitively demanding, though we attempted to mitigate this by using a manageable 
number of choice sets based on simple experimental design. Side effects included in this study were chosen following a 
targeted literature review and discussion with patient advocates; however, other side effects not studied here may be 
important to patients.

Further, in describing tardive dyskinesia, we did not specify that the effects can be permanent, and the reporting of 
this side effect as least tolerable may have been influenced by this omission.
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Conclusion
In conclusion, this study highlights the potential impact of antipsychotic side effects on treatment choice in patients with 
schizophrenia. Antipsychotic side effects were found to be highly bothersome, with patients reporting interference with 
their mental and physical health. Pseudoparkinsonism, tardive dyskinesia, feeling detached or “like a zombie”, problems 
with memory and cognition, and significant weight gain were revealed to be among the least tolerable side effects. 
Understanding and addressing patient preferences and concerns regarding side effects are crucial for promoting treatment 
adherence and shared decision-making between physicians and patients with schizophrenia. Further research is needed to 
explore the relationship between side effect intolerability and treatment outcomes in this population.

Abbreviations
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