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Ballesteros et al. (2020) investigated the relationship between antipsychotic medication dosage,
anticholinergic burden and psychosocial functioning in patients with first-episode psychosis
over time and whether cognitive deficits, a core feature of the disease, mediated this relation-
ship. Despite important contributions to the existing literature, including a new method of cal-
culating anticholinergic burden, we write to express our concerns and to offer some
suggestions regarding the statistical analysis and theoretical framework.

This study followed 157 first-episode psychosis patients over two years. Several mediation
models were performed to test the relationship between medication and psychosocial function-
ing, with six different cognitive domains as potential mediators. Mediation models were per-
formed using 10 000 bootstrap samples. From this, a 95% confidence interval was obtained,
and if zero was not included, the mediation was considered significant (Shrout & Bolger,
2002). For example, one of the models had attention as a mediator, symptom severity as a par-
allel mediator, antipsychotic dosage as the independent variable, psychosocial functioning as
the dependent variable and anticholinergic burden as a covariate. Two models were found to
be significant: model 1 with the mediator attention and model 5 with the mediator verbal
memory. Despite the quality of the statistical method and the robustness of the performed
tests, several points must be raised. Although zero is not included in the two significant mod-
els, the values obtained are very close to zero, indicating a minimal effect size. After correcting
for multiple testing, these statistical results would likely be non-significant (Chaubey, 1993;
Dai, Stanford, & LeBlanc, 2022). Indeed, the more tests performed, the more likely it is to
find a significant effect that is not significant, also known as Type II Error (Chaubey,
1993). For each test performed, the researchers had a 5% chance of being wrong and finding
a significant effect that was not there, which after six mediation models resulted in a non-
negligible 26.5% probability of being wrong (Benjamini & Hochberg, 1995).

We also identified some key elements regarding medication. In reality, patients with psychosis
present with multiple comorbidities and take several medications, such as antidepressants (Eum
et al., 2017). The Drug Burden Index is an innovative way to measure anticholinergic burden. It
is a valuable contribution to the literature as it is the only anticholinergic burden scale consider-
ing daily medication dosage. We also wonder whether the authors calculated the anticholinergic
burden for all drugs taken by the patients, not just the antipsychotics (as suggested by the title). If
not, we suggest calculating the total Drug Burden Index for all medications, as they are also likely
to have an anticholinergic burden (Gerretsen & Pollock, 2011).

In addition, it might be beneficial to include more details on how the Drug Burden Index
was calculated to facilitate reproducibility. We also noted that data on medication adherence
were not provided, although they could offer useful information on treatment compliance.

It is also worth mentioning that patients with suicidal ideation and substance use disorders
were included in this study. Although 40–50% of patients with schizophrenia have suicidal
ideation, it is of interest to include them as it represents a strong ecological validity and pro-
vides data on this subgroup of patients who are often excluded from similar studies
(Kovasznay et al., 1997; Skodlar, Tomori, & Parnas, 2008). Nevertheless, the inclusion of
patients with substance abuse disorders may be a potential bias, as interaction may occur
between the substance used and the medications taken in treatment, creating noise regarding
the actual link between medications and psychosocial functioning (Baigent, Holme, & Hafner,
1995; Green, Noordsy, Brunette, & O’Keefe, 2008; Wilkins, 1997). We also observed that no
information was provided as to whether this subgroup of patients had to abstain from sub-
stance use to participate in the study. We suggest conducting analyses with and without
this subgroup to determine whether the results would differ, as substance misuse can affect
psychosocial functioning and cognitive performance.

This study aimed to examine the effects of antipsychotic medication dosage and anticholin-
ergic burden on psychosocial functioning in patients with early psychosis after two years of
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follow-up while considering cognitive impairments as a potential
mediator. We note that the authors did not correct for multiple
tests after running six mediation models, did not provide com-
plete documentation on medication and overlooked the rationale
for including patients with substance use disorders. We look for-
ward to your response and hope some of our suggestions can be
considered.

Acknowledgements. The authors acknowledge the contribution of
Guillaume Elgbeili (statistician) in examining the statistical model.

Financial support. This research did not receive any funding.

Conflict of interest. The authors declare none.

References

Baigent, M., Holme, G., & Hafner, R. J. (1995). Self reports of the interaction
between substance abuse and schizophrenia. Australian & New Zealand
Journal of Psychiatry, 29(1), 69–74. https://doi.org/10.3109/0004867950
9075894.

Ballesteros, A., Torres, A. M. S., López-Ilundáin, J., Mezquida, G., Lobo, A.,
González-Pinto, A., … Cuesta, M. J. (2020). The longitudinal effect of anti-
psychotic burden on psychosocial functioning in first-episode psychosis
patients: The role of verbal memory. Psychological Medicine, 51(12),
2044–2053. https://doi.org/10.1017/S003329172000080X.

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate: A
practical and powerful approach to multiple testing. Journal of the Royal
Statistical Society: Series B (Methodological), 57(1), 289–300. Retrieved
from https://www.jstor.org/stable/2346101?origin=JSTOR-pdf.

Chaubey, Y. P. (1993). Resampling-based multiple testing: Examples and
methods for p-value adjustment. Technometrics, 35(4), 450–451. https://
doi.org/10.1080/00401706.1993.10485360.

Dai, J. Y., Stanford, J. L., & LeBlanc, M. (2022). A multiple-testing procedure
for high-dimensional mediation hypotheses. Journal of the American
Statistical Association, 117(537), 198–213. https://doi.org/10.1080/
01621459.2020.1765785.

Eum, S., Hill, S. K., Rubin, L. H., Carnahan, R. M., Reilly, J. L., Ivleva, E. I., …
Bishop, J. R. (2017). Cognitive burden of anticholinergic medications in
psychotic disorders. Schizophrenia Research, 190, 129–135. https://doi.org/
10.1016/j.schres.2017.03.034.

Gerretsen, P., & Pollock, B. G. (2011). Drugs with anticholinergic properties: A
current perspective on use and safety. Expert Opinion on Drug Safety, 10(5),
751–765. https://doi.org/10.1517/14740338.2011.579899.

Green, A. I., Noordsy, D. L., Brunette, M. F., & O’Keefe, C. (2008). Substance
abuse and schizophrenia: Pharmacotherapeutic intervention. Journal of
Substance Abuse Treatment, 34(1), 61–71. https://doi.org/10.1016%2Fj.jsat.
2007.01.008.

Kovasznay, B., Fleischer, J., Tanenberg-Karant, M., Jandorf, L., Miller, A. D., &
Bromet, E. (1997). Substance use disorder and the early course of illness in
schizophrenia and affective psychosis. Schizophrenia Bulletin, 23(2), 195–
201. https://doi.org/10.1093/schbul/23.2.195.

Shrout, P. E., & Bolger, N. (2002). Mediation in experimental and nonexperi-
mental studies: New procedures and recommendations. Psychological
Methods, 7(4), 422–445. https://doi.org/10.1037/1082-989X.7.4.422.

Skodlar, B., Tomori, M., & Parnas, J. (2008). Subjective experience and suicidal
ideation in schizophrenia. Comprehensive Psychiatry, 49(5), 482–488.
https://doi.org/10.1016/j.comppsych.2008.02.008.

Wilkins, J. N. (1997). Pharmacotherapy of schizophrenia patients with
comorbid substance abuse. Schizophrenia Bulletin, 23(2), 215–228. https://
doi.org/10.1093/schbul/23.2.215.

5360 Correspondence

https://doi.org/10.1017/S0033291723000065 Published online by Cambridge University Press

https://doi.org/10.3109/00048679509075894
https://doi.org/10.3109/00048679509075894
https://doi.org/10.3109/00048679509075894
https://doi.org/10.1017/S003329172000080X
https://doi.org/10.1017/S003329172000080X
https://www.jstor.org/stable/2346101?origin=JSTOR-pdf
https://www.jstor.org/stable/2346101?origin=JSTOR-pdf
https://doi.org/10.1080/00401706.1993.10485360
https://doi.org/10.1080/00401706.1993.10485360
https://doi.org/10.1080/00401706.1993.10485360
https://doi.org/10.1080/01621459.2020.1765785
https://doi.org/10.1080/01621459.2020.1765785
https://doi.org/10.1080/01621459.2020.1765785
https://doi.org/10.1016/j.schres.2017.03.034
https://doi.org/10.1016/j.schres.2017.03.034
https://doi.org/10.1016/j.schres.2017.03.034
https://doi.org/10.1517/14740338.2011.579899
https://doi.org/10.1517/14740338.2011.579899
https://doi.org/10.1016%2Fj.jsat.2007.01.008
https://doi.org/10.1016%2Fj.jsat.2007.01.008
https://doi.org/10.1016%2Fj.jsat.2007.01.008
https://doi.org/10.1093/schbul/23.2.195
https://doi.org/10.1093/schbul/23.2.195
https://doi.org/10.1037/1082-989X.7.4.422
https://doi.org/10.1037/1082-989X.7.4.422
https://doi.org/10.1016/j.comppsych.2008.02.008
https://doi.org/10.1016/j.comppsych.2008.02.008
https://doi.org/10.1093/schbul/23.2.215
https://doi.org/10.1093/schbul/23.2.215
https://doi.org/10.1093/schbul/23.2.215
https://doi.org/10.1017/S0033291723000065

	Letter to the editor: the longitudinal effect of antipsychotic burden on psychosocial functioning in first-episode psychosis patients: the role of verbal memory
	Acknowledgements
	References


