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EDITORIAL

Excuse me! Whose mother are you?

Ozge Yenier!

M. D., Private practitioner, Psychoanalyst in formation, Istanbul Psychoanalytic Association, Ankara, Turkiye

https://orcid.org/0009-0006-6177-0705

You've probably seen it: a vacuum cleaner com-
mercial filmed for Mother’s Day a while back was
censored. Two women who’ve never met before
run into each other at one of the company’s stores;
as they’re looking at vacuum cleaners together, one
senses something they have in common and asks,
“You’re a mom, aren’t you?” She has sensed and
recognized something in the other woman. Both
are on a quest related to their children. In that
sweet moment where motherhood brings them
together—a place that encompasses a child’s mis-
chief and fears—they share their feelings about
finding solutions. It’s a matter of “maternal”
female solidarity. Later, we see one of the women
calling out as she enters her home: “My little boy!”
And a dog enters the scene, running excitedly
toward his mother with a toy in his mouth. An
investigation into the commercial was quickly
launched on the grounds that it “did not align with
society’s family values,” and as a result, the ad was
pulled by the company. The attempt at censorship
sparked a level of debate that might not have
occurred if no action had been taken at all.
Although there were quite a few attacks alleging
that it undermined the “sacred status of mother-
hood” and insulted “family values,” perhaps even
more—Ilet’s hope so—posts emerged expressing
support and criticizing the censorship.

In light of the debates sparked by this advertise-
ment, might we say a few words from a psychoana-
lytic perspective—on the one hand, regarding
motherhood, bonding, and the relationship
between humans, animals, and nature; and on the

DOI: 10.5505/kpd.2026.27448

other, regarding the maternal and the feminine,
which are deeply rooted in the depths of the psy-
che?

The dependence experienced by a human infant—
due to its very early entry into the world and its
inability to survive without a caregiver—has been
defined by Freud as “fundamental helplessness”
(Hilflosigkeit) (1,2,3). This situation not only
places the infant in a state of need but also provides
an experience of omnipotence because the things it
needs simply materialize. The person caring for the
infant is usually the mother, but at times it can be
anyone of any gender who occupies a “maternal”
role. The “mother” who cares for the infant holds,
feeds, cleans, comforts, and puts the infant to sleep.
Through physical touch, her voice, and her scent,
she keeps the infant alive not only physically but
also emotionally. To the child, who has not yet
developed a sense of self during this period, she
offers her own self as a kind of emotional vessel.
She feels, experiences, and internalizes on the
child’s behalf; she absorbs what she receives from
the baby, processes and transforms it within her-
self, and then returns it to the child. This is the
time-as Erikson describes in the first stage of his
“eight stages of human development”-when “basic
trust” or “mistrust” develops, as the infant feels, “I
am what I have been given” (4). An infant who
experiences a sense of oneness with the mother in
the early stages gradually begins to distinguish
between “self” and “other”-as the mother comes
and goes, is absent, or directs her gaze elsewhere-
toward her spouse, partner, or father-and thus

Cite this article as: Yenier O. Excuse me! Whose mother are you?. Turkish J Clin Psych 2026; 29: 75-79

The arrival date of article: 26.06.2026, Acceptance date publication: 28.06.2026

Turkish J Clinical Psychiatry 2026;29: 75-79

This work is licensed under Creative Commons

@@@@ Attribution-NonCommercial NonDerivatives
v [nternational License

75



Yenier O.

takes the first steps toward becoming a subject.
This process never unfolds entirely ideally, and va-
rious disruptions and disappointments are com-
mon. However, when there are significant distur-
bances or traumatic experiences, they can have
profound effects on the child’s psychological deve-
lopment.

So, in terms of the mother-baby unit (5) which
Winnicott described with the words "there is no
such thing as a baby?", there is a state of being
"One" in the early period. Following the period of
experiencing "sameness" and similarities, the
Oedipal phase begins, during which gender diffe-
rences are recognized and it is realized that the
mother's object of desire is someone else, thus
reaching the threshold of socialization. When this
threshold is not properly crossed—either due to
being the object of the mother's desire or denying
its impossibility—the door opens to psychosis or
perversions. According to Elda Abrevaya, the abi-
lity to invest libidinally in the "mother" once she can
be recognized as the first object is a fundamental
element in enabling an individual to make room for
the "other" in their life (6,7).

As you know, Freud’s theory focuses primarily on
the Oedipal stage and the period that follows it.
The pre-oedipal stage is not a phase on which he
concentrates. He first spoke of "psychic bisexuality"
in 1905 (8) and continued to develop his arguments
regarding this concept in his later works. While
defining this concept and writing on femininity, he
struggles to address the feminine element in the
psyche (9). This leads him to describe “the rejec-
tion of the feminine” in his late-period essay
“Analysis Terminable and Interminable” as the
foundational bedrock of psychoanalysis (10).
Despite his intuitions regarding femininity and the
mystery of female sexuality, what Abrevaya
describes as “had come up against his own founda-
tional bedrock” (6) may have led him to this point.
However, the criticisms and contributions of his
followers, especially female psychoanalysts, to
Freud's theory have brought the issue to a point
where there are very rich discussions today (11).

Let us, then, explore the pre-oedipal stage a bit fur-
ther. During this period, the fact that the mother—
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the first love object—is a woman leads to the first
psychological template being feminine for children
of all genders (7). Julia Kristeva describes this pro-
cess as “endogenous homosexuality” (12), while
Evelyne Kestemberg characterizes it using the con-
cepts of “primary homosexuality” and “primary
identification” (13), both of which refer to the
“feminine” element inscribed at the very founda-
tion of every person’s psyche. Here, identifications
are based on “sameness.” The mother’s desire for
the father as her partner is also present from the
very beginning. Abrevaya emphasizes that “the
father’s possession of the phallus is significant not
in terms of the power and authority it might repre-
sent,” but rather “in that it signifies sexual differ-
ence” and “the father’s masculine, libidinal body is
the object of the mother’s desire” (6). The severing
and rejection of the maternal bond defines the
transition to the symbo-lic order and socialization.
However, the question of how this symbolic order
functions and what its structure is also merits con-
sideration.

Let's move on to the social sphere for a moment.
The formation of societies and the construction of
the symbolic order are based on exclusion. The
process that Freud discusses in Totem and Taboo
begins with the killing and eating of the flesh of the
primitive tribal chief, who owns everything and
everyone, by his rebellious sons (14). Following this
first murder, the sons establish “a patriarchal social
contract” centered on the taboos of incest, murder,
and cannibalism. Although it has undergone trans-
formations through various revolutions throughout
history, this patriarchal social contract continues to
exclude women and the feminine. In ancient
Greece, during the transition from tyranny to
democracy, citizens were invited to participate in
politics, speak in the public sphere, and build a self-
governing society. If you ask who the citizens are,
they are free, adult men. Women, children, slaves,
the mentally ill, and foreigners cannot be citizens.
According to Arendt, being a citizen also defines
what it means to be “human” (15). In today’s mo-
dern societies, while groups other than foreigners
and those deprived of their rights are recognized as
citizens, the inclusion of groups other than free
men in politics fundamentally relies on a process of
exclusion through inclusion and inclusion through
exclusion. Refugees, LGBTI+ individuals, women,

Turkish J Clinical Psychiatry 2026;29:5-7
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children, older adults, people with mental illnesses,
those deprived of their liberty, and ultimately
nature and animals are groups that, in terms of the
right to life, have, in Arendt’s words, “lost the right
to have rights” (16). Mechanisms that define
humanity through exclusion, on the other hand, are
based on describing all life and vitality from an
anthropocentric perspective. Animals and the ani-
mal realm are also rejected and excluded, in an
attempt to disregard their place in human life and
the psyche.

So, what does all this have to do with a vacuum
cleaner commercial or with being a mother to a dog
or any other animal? Quite a lot, in my opinion.
Because here, we encounter the desire of the cul-
tural order, of the dominant power, to define mot-
herhood. This desire goes beyond stripping moth-
erhood of its psychological dimensions and reduc-
ing it to biological references; it is a perspective
that seeks to define motherhood by excluding it
from the construction of the social. Forming a
maternal bond is fundamentally linked, in the psy-
chic realm, to the feminine aspect of psychic bise-
xuality. The cultural order, which seeks to deter-
mine who will be a mother and how one becomes a
mother, sets out to define motherhood through its
control over the female body and sexuality. This
accepted definition of motherhood is also funda-
mentally linked to the rejection of the feminine.
The exclusion and rejection of the feminine ele-
ment, which is embedded in the psyche of every
individual regardless of gender, is a cornerstone of
the patriarchal social order and its cultural struc-
tures such as religion and morality. From Kristeva’s
perspective, this exclusion is made possible by the
coding of everything related to the maternal bond
and the feminine—such as childbirth, menstrual
blood, breast milk, vomit, and feces—as repulsive,
and by keeping them at a distance through fear
(17). On the other hand, this exclusion at the foun-
dation of the symbolic order is not, in fact, a com-
plete expulsion. It is a process of inclusion through
exclusion. Giorgio Agamben traces this exclusion-
ary inclusion mechanism in the construction and
functioning of the dominant power structure in the
political sphere of today's modern societies (18).
This mechanism, which is carried out by suspend-
ing rights everywhere—in the social sphere, in the
establishment of the domestic and public sphere,

Turkish J Clinical Psychiatry 2026:29:75-79

the family and the political scene—defines the
transformation of the “state of exception” into the
rule (18,19). In this context, motherhood is defined
as a sharply limited “social role” for women; it is
internalized through exclusion and transformed
into a “sacred life” under the determining authority
and domination of sovereign power and the cultur-
al order. In his discussions of the “state of excep-
tion,” Agamben draws on the concept of “homo
sacer,” which has its roots in Roman law (18).
“Homo sacer” is a concept that describes individu-
als who can be killed but cannot be sacrificed.
Killing them goes unpu-nished, but sacrificing them
through rituals is also forbidden. This is because a
sacrifice is an entity included within the divine
realm. “Homo sacer,” or in this case “femina
sacer,” is transformed into a “cursed sacred” that
must remain outside the divine realm. Just as is the
case today with women, children, LGBTQ+ indi-
viduals, refugees, and animals living on the streets.
This patriarchal system designates itself as the ulti-
mate arbiter of what constitutes a "life worth liv-

"

ing.

A woman who forms a maternal bond with an ani-
mal, or anyone who forms such a bond, is also defy-
ing the dictates of the ruling government. Yet
under this system, a woman—who has no sexual
desire, who gives birth to and raises as many chil-
dren as desired, in whatever way is desired, and
who provides care but does not fall in love—is per-
mitted to lead a life in which she appears to have a
place in society but is actually excluded if she does
not conform. So why are both animals and the
bonds we form with them so often targeted by
hatred? Many arguments can be put forward from
various perspectives. I believe this hatred is more
closely linked to the “rejection of the feminine.”
Those who strive to reject the feminine element
within themselves project this hatred onto external
objects by denying and excluding it. The hatred
awakened by a bond with a dog is likely related to
the earliest feeling of "basic insecurity," stemming
from an envy of the animal's evoked "unbridled"
freedom, vitality, and the capacity for bonding that
implies a libidinal investment in an object of affec-
tion.

Returning to the reactions to the ad and the fact
that censorship is at work here, launching an inves-
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tigation and subjecting it to a social media
firestorm amounts to saying, “I'll decide whose
mother she is!” At the same time, this is a discourse
about a patrilineal system that is excessively fearful
of anything that evokes matrilineality. According to
this, acceptable motherhood is tied to a cultural
order that is nurturing, clean, and excludes every-
thing that evokes feminine sexual desire in particu-
lar. Acceptable motherhood and womanhood are
constructed through the exclusion of the femi-
nine—which is met with revulsion and fear (17).
For socialization to occur, the bond with the moth-
er must be severed, yet at the same time, this bond
can never be completely severed. In contemporary
societies, there is a transition to a symbolic order in
which the social is established only through the
rejection of this bond. At this point, it is impossible
not to see that this is not a complete transition, but
rather is linked to remaining at a threshold or a
boundary. Perhaps for this reason, today we are
witnessing the rejection of an autonomous society
and the construction and maintenance of a he-
teronomous society (20), that is, a society depen-
dent on the other.

Where did the associations evoked by the “A True
Story of Motherhood” ad take us? Today, we live in
an era where the rejection of femininity, its exclu-
sion and encoding as unclean, dangerous and
frightening in the social sphere, extends to those
whose lives are dominated, ignored and destroyed
in cities that have turned into concentration camps
(21,22). This is an age in which there is no object as
the Other, in which disgust and exclusion function
as a psychic object, in which the process of subject
formation has been crippled, and in which psychic
structures are becoming increasingly dominant.
Therefore, we witness not only the inability to con-
nect with the object, the other, through a libidinal
investment, but also the dominance of attacking
this libidinal bond with hatred. However, repeated-
ly confronting the fact that humans can never be
complete, that the nature from which we come and
in which we live is based on the chaos that persists
in our unconscious, can open up much more space
for human existence and for knowing ourselves.
When this space is opened up, it becomes possible
to find and rediscover ways to coexist and form
bonds not only with nature, animals, and our planet
but also with those who are different within the

78

social sphere. True connection is only possible
through respect for the right to life and every form
of existence. So let’s ask: Excuse me, whose mother
are you?

Correspondence address: M.D., Ozge Yenier, Private practi-
tioner, Ankara, Turkiye ozgeyenier§@gmail.com
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Linking craving to addiction severity in
alcohol use disorder: The mediating impact
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SUMMARY

Objective: Alcohol Use Disorder (AUD) is a long-term mental health condition marked by alcohol use that is hard to
regulate and accompanied by persistent cravings, both of which contribute to increased addiction severity and relapse
risk. Psychological flexibility, a critical component of Acceptance and Commitment Therapy (ACT), has been shown to
help individuals tolerate cravings without resorting to substance use.

Method: This study investigated the hypothesis that psychological flexibility serves as a mediator in the relationship
between alcohol craving and addiction severity in individuals with AUD. The sample consisted of 86 individuals diag-
nosed with AUD who completed the Penn Alcohol Craving Scale, the Acceptance and Action Questionnaire—Substance
Abuse, and the Addiction Profile Index. The potential mediating effect of psychological flexibility was analyzed using
a mediation model.

Results: Craving was positively correlated with addiction severity and negatively correlated with psychological flexi-
bility. Psychological flexibility significantly predicted lower addiction severity and partially mediated the relationship
between craving and addiction severity, accounting for 29% of the total effect.

Discussion: The findings indicate that psychological flexibility plays a mitigating role in the relationship between cra-
ving and addiction severity in AUD. The effectiveness of psychosocial interventions, particularly ACT-based treatments,
may be enhanced by targeting psychological flexibility. Further longitudinal and multicenter studies are warranted to
confirm these mechanisms and inform clinical practice.

Key Words: Alcohol use disorder, Craving, Psychological flexibility, Addiction severity, Acceptance and Commitment
Therapy

INTRODUCTION degree to which alcohol use impairs daily functio-

ning, the intensity of craving, the type and quantity
Alcohol use disorder (AUD) is a chronic and f)f Su.bstarfce us§d, ,the frquency of u.se, and. the
relapsing psychiatric condition characterized by individual’s motlvatl.on to quit (5) Craving, defined
compulsive alcohol use, impaired control, and with- asa s}irong snd persmte: turge to cons.u;n::) alcl(;h(?l
drawal symptoms (the experience of negative emo- or other substances—olien accompanied by physi-

. . o ological symptoms—has been recognized as a cent-
tional and physical symptoms when not drinking). ral feature of AUD. It plays a significant role not
According to DSM-5, meeting at least two of

> ) ) _ ) only in predicting relapses but also in determining
eleven criteria establish the diagnosis, which can . 44iction severity (6,7).

range from mild to severe (1-4).

Alcohol use disorder (AUD) is recognized as the
One key concept in understanding the conse-  most common subtype of substance use disorders
quences of AUD is the severity of addiction.  (SUDs) globally and associated with substantial
Factors influencing addiction severity include the  psychiatric, physical, social, and economic burdens,
number of diagnostic symptoms present, the including millions of deaths annually and signifi-
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cant healthcare costs (8-11). These alarming fi-
gures underscore the urgent need for effective clin-
ical interventions and increased research efforts
aimed at mitigating the impact of AUD. A compre-
hensive understanding and classification of alco-
hol-related issues is essential, especially given the
diverse and multifaceted nature of these problems
(12-14).

In recent years, psychological flexibility has
emerged as a promising therapeutic target in the
treatment of AUD and other SUDs. Within the
framework of Acceptance and Commitment
Therapy (ACT), psychological flexibility involves
maintaining awareness of the present moment
while engaging in purposeful, value-driven beha-
vior, despite the presence of distressing internal
states (15). In contrast, psychological rigidity—par-
ticularly in the form of experiential avoidance,
which involves efforts to escape or suppress
unwanted internal experiences—is viewed as a core
pathological process in the development and main-
tenance of substance and alcohol use disorders.
From this perspective, substance use often func-
tions as a maladaptive coping mechanism aimed at
diminishing emotional discomfort or psychological
distress (16). In such cases, individuals may use
alcohol or drugs to temporarily alleviate these aver-
sive internal states. However, although this strategy
may offer short-term relief, it tends to perpetuate a
harmful cycle in which reliance on substances
increases over time. This process undermines the
development of more adaptive emotional regula-
tion skills and contributes to heightened psycholog-
ical inflexibility (17).

Enhancing psychological flexibility is thought to
contribute to reduced substance use by improving
an individual's ability to tolerate distress and by fos-
tering motivation for behavior change (18,19).
Support for this hypothesis comes from interven-
tions like ACT, which have shown significant effi-
cacy in treating individuals with SUDs (20-23).
Ulusoy et al. reported that psychological flexibility
mediated the relationship between depressive
symptomatology and addiction severity, implying
that enhanced psychological flexibility may enable
individuals to cope with depressive experiences
without turning to substances (24).

Turkish J Clinical Psychiatry 2026;29:80-87

While previous research has explored the associa-
tions between craving and addiction severity, as
well as between addiction severity and psychologi-
cal flexibility, the role of psychological flexibility as
a potential mediator in the link between craving
and addiction severity remains unexamined. Given
that psychological flexibility helps individuals
reduce experiential avoidance and engage in mean-
ingful behaviors despite internal discomfort, it may
serve as a protective factor that moderates the
impact of craving on addiction severity. Therefore,
this study aims to investigate the potential media-
ting role of psychological flexibility in the relation-
ship between craving and addiction severity among
individuals with AUD.

METHODS

Sample and Procedure

The study was conducted in a specialized outpa-
tient clinic for alcohol use disorder (AUD) at the
Research, Treatment, and Training Center for
Alcohol and Substance Dependence (AMATEM)
within our hospital. The study sample composed of
86 individuals diagnosed with AUD based on
DSM-5 criteria who met the inclusion criteria,
agreed to participate voluntarily, and presented to
the clinic between May and December 2024. All
procedures followed were in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional and natio-
nal) and with the Helsinki Declaration of 1975, as
revised in 2000. Ethical approval was granted by
the Clinical Research Ethics Committee of a local
training and research hospital (Decision No: 2024-
05-22, dated March 18, 2024).

An a priori power analysis was performed using the
G*Power 3.1 software. The alpha error level was
set at .05, the desired statistical power at .80, and
the effect size (f2 = 0.20) was determined in accor-
dance with Cohen’s (1988) conventional bench-
marks and a review of the relevant literature, which
indicated an effect size between medium and large.
The f? value was derived from the contribution of
craving and psychological inflexibility to the
explained variance in multiple regression models
predicting addiction severity. As a result of the
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analysis, the required sample size was determined
to be 59 participants. However, to account for
potential attrition and enhance the study's sensiti-
vity, we recruited a total of 86 participants. A post-
hoc power analysis confirmed that this final sample
size provided a power level of 0.94, ensuring high
statistical robustness for the mediation analysis.

Inclusion criteria were: being between 18 and 65
years of age, having a current diagnosis of AUD
based on DSM-5 criteria, not receiving treatment
for AUD at the time of application, not meeting
diagnostic criteria for any disorder likely to impair
judgment (e.g., psychotic disorders or delirium),
not being intoxicated during the evaluation, not
having any mental or physical condition likely to
impair comprehension or data reliability, and not
meeting the criteria for another substance use dis-
order.

Participants were thoroughly briefed on the study
procedures and provided with information regard-
ing the content of the questionnaires. Informed
consent was obtained from individuals who volun-
tarily agreed to take part in the research. Alongside
the sociodemographic questionnaire, the following
psychometric instruments were administered to eli-
gible participants: the Penn Alcohol Craving Scale
(PACS), the Acceptance and  Action
Questionnaire-Substance Abuse (AAQ-SA), and
the Addiction Profile Index (API).

Measurements

Sociodemographic data form: Participants' demo-
graphic characteristics were obtained through a
semi-structured sociodemographic questionnaire
developed by the researchers, which included items
regarding age, gender, educational background,
and marital status.

The Penn Alcohol Craving Scale (PACS): PACS is a
frequently employed self-assessment tool deve-
loped to measure the extent, recurrence, and dura-
tion of alcohol craving during the previous seven
days. Developed by Flannery et al. (1999), the
PACS consists of five items covering key dimen-
sions of craving, providing a brief but psychometri-
cally sound instrument for both clinical and
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research settings (25). The scale is suitable for
monitoring changes in craving during treatment
and assessing the relationship between craving and
alcohol use outcomes. It has shown high validity in
different populations. Evren et al. (2011) conduct-
ed a Turkish adaptation of the PACS and reported
that the scale had good internal consistency
(Cronbach's alpha = 0.91) and strong test-retest
reliability (26). Their findings also supported the
construct validity of the scale and confirmed its
suitability for use in Turkish-speaking clinical and
research populations.

Acceptance and Action Questionnaire-Substance
Abuse (A40-SA): AAQ-SA was employed to evalu-
ate levels of psychological flexibility. The AAQ-SA
is a self-report scale that evaluates psychological
flexibility in individuals with substance use prob-
lems (27). This 17-item instrument was specifically
designed for individuals with substance use disor-
ders (SUDs), comprising two subscales. The first
subscale, “Willingness” assesses the individual’s
openness to and acceptance of substance-related
thoughts, feelings, and urges. The second subscale,
“Action” measures the degree of engagement in
value-driven behaviors and commitment to change
despite internal difficulties. Elevated scores on the
scale indicate greater psychological flexibility,
whereas lower scores reflect increased psychologi-
cal rigidity. The Turkish adaptation, including
validity and reliability analyses, was carried out by
Uygur et al. (28).

Addiction Profile Index (API): Addiction severity
was measured using the Addiction Profile Index
(API), a 37-item instrument developed by Ogel et
al. (5). The scale comprises five subdimensions:
patterns of substance use, diagnostic criteria for
substance use disorders, the impact of substance
use on daily functioning, craving, and motivation to
cease substance use. The patterns of substance use
subscale assesses the type, frequency, and variety of
substances used, as well as problems associated
with use. The diagnostic criteria subscale corre-
sponds to core DSM-based addiction indicators,
such as tolerance, withdrawal, and loss of control.
The impact on daily functioning subscale evaluates
the negative consequences of substance use on var-
ious life domains, including work, education, fami-
ly, social relationships, financial status, and legal
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issues. The craving subscale measures the intensity
of the desire to use substances, reflecting the
strength and persistence of urges. Finally, the moti-
vation to cease substance use subscale assesses the
individual’s readiness and willingness to quit, which
is considered a key factor in treatment engagement
and recovery While each subscale can be evaluated
independently, a weighted total score can also be
calculated. Scores below 12 suggest low addiction
severity, whereas scores above 12 reflect more
severe levels of addiction.

Statistical Analysis

The data were analyzed using the Statistical
Package for the Social Sciences (IBM SPSS
Statistics, Version 26) for descriptive and correla-
tional analyses, and Jamovi software for mediation
analysis. Descriptive statistics were applied to sum-
marize the sample characteristics. To test the main
hypothesis of the study, a mediation analysis was
performed using the medmod module in Jamovi.
The analysis aimed to explore the mediating role of
psychological flexibility in the association between
alcohol craving and addiction severity. All statisti-
cal inferences were based on a significance thresh-
old of p < 0.05, and 95% confidence intervals were
calculated for the parameter estimates.

RESULTS

A total of 86 individuals participated in the study.
Of the participants, 10 (11.6%) were women and 76
(88.4%) were men. The mean age was 45.2+11
years. Among the 86 participants, 42 (48.8%) were
married and 23 (26.7%) were single. Fifty-two par-
ticipants (60.5%) reported no previous treatment
history. Detailed socio-demographic characteristics
are presented in Table 1.

According to skewness and kurtosis values, all
scales exhibited a normal distribution.

As shown in Table 2, Pearson correlation analysis
indicated a significant negative correlation between
addiction severity (API) and Willingness (AAQ-
SA) (r = -0.557, p < 0.001), as well as a significant
positive correlation between addiction severity and
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Table 1: Sociodemographic characteristics of
the participants

Age (Mean-SE) 45.2-11
N %
Sex
Female 10 11.6%
Male 76 88.4%

Education Level
Primary School 23
Middle School 25

26.7%
29.1%

High School 29 33.7%
University 8 9.3%
Marital Status
Married 42 48.8%
Single 23 26.7%
Having Children
Yes 58 67.4%
No 27 31.4%
Previous
Treatment
Yes 33 38.4%
No 52 60.5%

alcohol craving (PACS) (r=0.514, p<0.001).
Willingness (AAQ-SA) was negatively correlated
with alcohol craving (r=-0.347, p< 0.01). However,
the correlations between Action (AAQ-SA) and
the other variables were not statistically significant.

To further clarify the potential mediating effect of
psychological flexibility on the relationship
between alcohol craving and addiction severity, a
mediation analysis was conducted. Since the
“action” subscale did not correlate with addiction
severity, it was not included in subsequent analyses,
and the mediation analysis was performed using
the “willingness” subscale. The model explained
51% of the variance observed in addiction severity.
The findings revealed that alcohol craving was sig-
nificantly associated with lower psychological flexi-
bility (B= -0.347, 95% CI: -0,97 to -0.27, p< 0.001),
while psychological flexibility showed a significant
association with addiction severity (8=-0.431, 95%
CI: -0.15 to -0.06, p < 0.001). Furthermore, alcohol
craving demonstrated a significant direct positive
effect on addiction severity (3=0.365, 95% CI: 0.09
to 0.23, p< 0.001).

Findings from the mediation analysis indicated that
psychological flexibility served as a partial mediator
in the relationship between alcohol craving and
addiction severity (indirect effect: f=0.150, 95%

Table 2: Relationships between scale scores (Pearson correlation coefficients)
Action Willingness

API (AAQ-SA)  (AAQ-SA) PACS
API
Action
(AAQSA) 0,021
Willingness sk
(AAQ-SA) -0,557 -0,140
PACS 0,514%** -0,129 -0,347%*

**p<0,01,***p<0,001, API: Addiction Profile Index, AAQ-SA:Acceptance and
Action Questionnaire-Substance Abuse, PACS: The Penn Alcohol Craving Scale
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Figure 1. The standardized path coefficients of the tested model.

CI 0.02 to 0.11, p=0.005), explaining 29% of the
overall effect. The remaining 71% was attributable
to the direct influence of alcohol craving on addic-
tion severity. A comprehensive summary of the
mediation model results is presented in Table 3.

Figure 1 illustrates the standardized path coeffi-
cients of the tested model. The direct relationship
between alcohol craving and addiction severity
remained significant. The Sobel test confirmed the
significance of the mediation effect (one-tailed p <
0.001; two-tailed p < 0.001).

DISCUSSION

Current literature shows that craving is a significant
challenge for patients with AUD and is directly
related to clinical severity as observed in other sub-
stance use disorders (6,7,29,30). Within this frame-
work, the current findings are consistent with exis-
ting literature, revealing a significant positive rela-
tionship between craving and the severity of addic-
tion. Furthermore, the results support the notion
that craving functions as a significant predictor of
addiction severity, in line with previous empirical
evidence (5-7,29,31). While the link between crav-
ing and AUD is well-documented, the psychologi-
cal mechanisms that sustain or intensify this rela-

tionship are not yet fully understood. Existing liter-
ature suggests that psychological flexibility is nega-
tively associated with the severity of addiction
(17,24). To date, empirical investigations have not
directly addressed the potential mediating role of
psychological flexibility in the association between
alcohol craving and addiction severity. The present
study, utilizing a clinical sample of individuals diag-
nosed with AUD, provides evidence that psycho-
logical flexibility significantly mediated this rela-
tionship, suggesting a potential psychological path-
way contributing to addiction severity in the con-
text of craving. In our study, psychological flexibil-
ity partially mediated the relationship between
alcohol craving and addiction severity, explaining
29% of the total effect. Notably, elevated craving
levels were linked to reduced psychological flexibil-
ity. Furthermore, an inverse association was
observed between psychological flexibility and the
severity of addiction.

Psychological rigidity—a core construct within
Acceptance and Commitment Therapy (ACT)—
refers to attempts to avoid or suppress unpleasant
internal experiences(32). This concept overlaps
with experiential avoidance and difficulties engag-
ing in valued behavior (33). Both have been linked
to alcohol/substance use disorders. From this per-
spective, craving—defined as an overwhelming
urge to use alcohol accompanied by relief-oriented
thoughts—may lead individuals to use substances
to escape internal experiences. Such avoidance can
disrupt value-based action (16,17). Willingness and
acceptance represent the functional alternative
within the psychological flexibility model (32,33).
In our study, the AAQ-SA scores, particularly the
willingness subscale, were negatively associated
with craving and addiction severity, which supports
this theoretical interpretation.

Several studies highlight the role of experiential
avoidance in substance use. Forsyth et al. suggested

Table 3: Results of indirect and direct effects from the mediation analysis model

95% CI

Model Model Pathway  Estimate SD Lower Upper Beta Z p
Indirect Effect ~ A.C>P.F>A.S 0.0653 0.0232 0.0200 0.1107 0.150  2.82 0.005

A.C>P.E -0.6153 0.1793 -0.9667  -0.2640  -0.347 -343 <.001
Components

P.E>AS. -0.1062 0.0214 -0.1482  -0.0642  -0.431 -4.95 <.001
Direct Effect A.C>AS 0.1594 0.0380 0.0849 0.2338 0365  4.19 <.001
Total Effect A.C>AS 0.2247 0.0406 0.1450 0.3043 0.514  5.53 <.001

A.C.: Alcohol Craving, P.F.: Psychological Flexibility, A.S: Addiction Severity
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that avoidance of distressing internal states
increased substance use among veterans (34).
Stewart et al. found that experiential avoidance
predicted coping-motivated alcohol use (35). The
short-term effectiveness of using substances to
avoid distressing internal experiences is well-docu-
mented, as it provides immediate relief from aver-
sive thoughts and emotions, thereby reinforcing the
behavior (36). In line with this perspective, Ulusoy
et al. demonstrated that psychological inflexibility
mediated depressive symptoms and addiction
severity (24). A meta-analysis (2025) also reported
a moderate positive association between experien-
tial avoidance and substance use (37). Although
craving was not directly examined in those studies,
these findings collectively indicate that avoidance-
based processes are relevant in AUD. Our findings
further support earlier studies by demonstrating an
inverse relationship between psychological flexibi-
lity and the severity of addiction.

AUD is defined as a psychiatric disorder that
involves intense craving for alcohol, difficulty co-
ping with these cravings, physical symptoms, and
impairment in functioning in areas of one's life
while attempting to avoid these challenges or the
effects of alcohol (4). Within this definition, crav-
ing is explicitly included, along with indications of
experiential avoidance and psychological rigidity.
The severity of addiction increases as the number
and intensity of these DSM-5 diagnostic criteria
increase (4). Furthermore, the AUD literature con-
sistently shows that the severity of craving predicts
the severity of addiction (5). In this regard, the pri-
mary outcome of our research suggests that psy-
chological flexibility plays a significant mediating
role in linking craving to increased addiction seve-
rity, thereby helping explain how craving may relate
to clinical impairment.

In current study, psychological flexibility partially
mediated the relationship between alcohol craving
and addiction severity, explaining 29% of the total
effect. This effect was particularly evident in the
willingness subscale. The remaining 71% can be
attributed to the direct effect between alcohol crav-
ing and addiction severity and other possible medi-
ating factors. These include factors found in the li-
terature such as impulsive behavior, compulsive
drinking, and deficiencies in emotion regulation
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skills (38-40). However, other sub-dimensions of
psychological attachment that have not yet been
sufficiently researched, such as cognitive fusion,
rigid attachment to the conceptual self, and weak
contact with the present moment, may also mediate
this relationship. It is clear that more research is
needed in this area.

These findings may contribute to a deeper under-
standing of psychosocial intervention mechanisms
and highlight flexibility-targeted approaches as
clinically relevant. In particular, ACT-based inter-
ventions may complement craving-reduction
strategies by helping individuals tolerate internal
experiences rather than suppress them. Through
these interventions, individuals may move toward
value-directed living and benefit from abstinence
or harm reduction efforts more effectively.

This research is not without limitations. First, the
use of a cross-sectional design restricts the ability to
draw conclusions about causal relationships within
the tested mediation model. Employing a longitu-
dinal approach in future studies would provide a
clearer understanding of the directional links
among variables. Another methodological limita-
tion concerns the exclusive use of self-report mea-
sures to assess addiction severity and related psy-
chological constructs. While these tools are practi-
cal and widely used, relying solely on self-reports
introduces potential biases—including social desir-
ability, underreporting of substance use, and indi-
vidual differences in insight—which may affect the
accuracy of the findings. Also, the exclusive use of
self-report measures may contribute to conceptual
overlap between experiential constructs, which
should be considered when interpreting the media-
tion effect. Additionally, the study was conducted
in a single clinical center, which may limit the ge-
neralizability of the results due to potential sample
homogeneity, treatment culture effects, or regional
clinical practices that might differ from other set-
tings. A further constraint is the limited represen-
tation of female participants, which restricted the
ability to examine gender-specific effects. Although
the overall findings were statistically significant, the
small number of women in the sample prevented a
meaningful analysis of gender differences. The lim-
ited number of female participants—and the lower-
than-expected female-to-male ratio—constitutes a
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limitation both in terms of representing all women
diagnosed with AUD and in terms of accurately
reflecting the overall sample. Moreover, the study
did not explore the distinct dimensions of psycho-
logical flexibility as potential mediators in the rela-
tionship between craving and addiction severity,
which represents an additional limitation.
Including these components in future research with
larger samples may provide more precise insights
to guide the development of new treatment and
relapse-prevention strategies. Future studies
should also incorporate larger, multicenter, and
cross-cultural samples to strengthen the generaliz-
ability and applicability of the findings to broader
populations.

In conclusion, this study highlights psychological
flexibility as a key mediating factor linking craving
to the severity of addiction in individuals with
AUD. Our findings suggest that individuals with
intense cravings are more predisposed to psycho-
logical rigidity, which increases addiction severity.

Our study adds to the growing body of literature
emphasizing the importance of acceptance-based
approaches such as ACT in AUD treatment by
identifying psychological flexibility as one of the
key mechanisms underlying this relationship. Our
results highlight the potential benefits of targeting
psychological flexibility in therapeutic interven-
tions aimed at reducing craving-related functional
impairment and enhancing treatment outcomes in
AUD. Future longitudinal and multicenter
research is warranted to elucidate the underlying
mechanisms more thoroughly, thereby informing
the development of effective interventions and
relapse prevention strategies.
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SUMMARY

Objective: Evaluating the quality of life and anxiety levels of parents of children diagnosed with anorectal malforma-
tions (ARM) and to examine the effect of psychodrama group therapy on anxiety levels.

Method: The study was conducted with parents of children with ARM who participated in the ARM Expert Family
Meeting organized in collaboration with Izmir University of Economics Faculty of Medicine. Participants were first
administered a demographic information form, the Hamilton Anxiety Scale (HAM-A), and the EUROHIS Quality of Life
Scale. Following these assessments, three structured psychodrama group therapy sessions, each lasting 60-90 mi-
nutes, were conducted. After the completion of the psychodrama sessions, the HAM-A scale was administered again
to the participants to evaluate the effect of the intervention on anxiety levels. The data obtained were evaluated using
the Wilcoxon signed-rank test and Spearman correlation analysis.

Results: 22 parents (11 men, 11 women) participated in the study. The mean age of the participants was 35.2 =11.7
(19-65). A statistically significant difference was found between anxiety levels before and after psychodrama group
therapy (p<0.05). Furthermore, a moderate, negative, and significant correlation was found between EUROHIS quality
of life scores and initial and final HAM-A anxiety levels (r=-0.53; p<0.05; r=-0.57, p<0.05, respectively).

Discussion: Psychodrama group therapy was effective in reducing anxiety levels in parents of children with ARM and
revealed a significant relationship between quality of life and anxiety level. These findings indicate that psychodrama
can be an applicable and beneficial intervention method for this specific group.

Key Words: Anorectal malformation, parent, psychodrama, anxiety

INTRODUCTION Currarino's, and Pallisten-Hall. In addition, factors
such as adriamycin, etretinate, and vitamin A defi-
ciency have also been reported to play a role in the
development of ARM (2-5). Its incidence is

approximately 1/5000 live births (6). The risk of

Anorectal malformation (ARM) is a general term
used for various diseases often referred to as
imperforate anus. Patients with this diagnosis do

not have a normal anal opening; instead, a fistula
tract opens into the perineum or adjacent anato-
mical structures located anterior to the anal muscle
complex. In men, the fistula tract opens into the
urinary system, while in women it opens into gyne-
cological structures (1). The clinical picture can
range from simple anomalies such as anal stenosis
to more complex structural abnormalities such as
cloacal malformation. Although the etiology of
ARM is not fully known, it has been reported to be
associated with genetic predisposition and syn-

dromes such as VACTERL, Townes-Broks,
DOI: 10.5505/kpd.2026.82195

ARM occurring in subsequent children of parents
with an ARM baby is stated as 1% (7). Prenatal
diagnosis is rarely made, mostly based on other
anomalies accompanying serious cases. The majo-
rity of cases are diagnosed in the early postnatal
period (8). All these processes can directly affect
the quality of life of parents. Anorectal malforma-
tion, a rare disease, is an unexpected situation for
parents, and it is a process in which they try to learn
every stage and need to learn from the experiences
of parents who have experienced similar situations.
Therefore, the supportive role of the Anorectal
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Malformation Association, which consists of pa-
rents of children with anorectal malformations, in
the lives and quality of life of parents is noteworthy

(9).

Quality of life is defined by the World Health
Organization as the way a person perceives their
functioning in physical, psychological, social, and
environmental areas. Parents of children with
chronic illnesses experience intense stress from the
moment of diagnosis. In cases requiring surgical
intervention, such as ARM, the uncertainty of the
disease, the treatment process, possible complica-
tions, the burden of daily care, and limitations
encountered in social life can negatively affect the
quality of life of parents (10). The literature indi-
cates that parents of children with ARM experi-
ence significant decreases in quality of life, espe-
cially in psychological and social areas, and that this
situation continues even after surgical interven-
tions (11). Parents are at emotional risk due to
their children's body image problems, disease peri-
ods, complications, daily care needs, stigma, psy-
chosocial barriers, and uncertainties (12).
Furthermore, it has been shown that the younger
the child, the higher the parents' anxiety levels (13),
while individuals who receive professional psycho-
logical support have stronger coping skills (14).
Therefore, it is of great importance to consider not
only physical but also psychosocial dimensions in
assessments of quality of life.

Accordingly, psychosocial interventions applied to
parents of children with chronic illnesses aim to
alleviate the emotional burden of individuals,
increase their coping skills, and support their qua-
lity of life (15,16). Psychoeducation, individual
therapy, counseling, and group work are among
these interventions; group-based approaches, in
particular, provide significant benefits through
sharing and social support (9,17).

Psychodrama holds a special place among these
group-based interventions. Developed by Moreno,
psychodrama is a therapeutic method that address-
es individuals' experiences through role-playing,
dramatization, and creative expression, aiming for
insight and emotional relief (18). Originally
defined as "psychodramatic sociometric group ther-
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apy," in this approach, psychodrama refers to the
concretization of experiences on stage, sociometry
refers to the evaluation and regulation of intra-
group relationships, and group therapy refers to
the sharing and support processes (19). The litera-
ture shows that psychodrama is not limited to psy-
chosocial effects but can also create changes at the
neurobiological level (20,21). It is emphasized that
the action-based structure of the method is crucial,
especially in terms of the role of action in neurobi-
ological changes; through multi-layered neural
integration, psychodrama can create healing effects
not only at the psychological but also at the biolog-
ical level (22). This multidimensional structure has
enabled the use of psychodrama in a variety of set-
tings, including education, healthcare, industry,
and social fields (19,23,24), with its effectiveness
reported in several studies (18,23).

In this context, the literature on psychosocial sup-
port practices for parents of children with ARM is
quite limited. While existing studies generally focus
on the psychological effects of diagnosis and treat-
ment processes (25, 26); there is no study in the li-
terature that evaluates the effect of structured
group interventions, especially psychodrama-based
applications, on anxiety in parents of children with
ARM. Accordingly, the aim of this study is to eva-
luate the quality of life and anxiety levels of parents
of children diagnosed with ARM and to examine
the effectiveness of psychodrama group therapy on
anxiety levels. In this respect, the study aims to fill
an important gap in the literature by both making
visible the psychological burden experienced by
parents in the face of a rare health condition and
revealing the transformative effect of psychodra-
ma-based group therapies on this burden.

METHODS
Study Design and Ethics

This study was conducted at Izmir University of
Economics, Faculty of Medicine on September 6,
2024. The ethical suitability of this cross-sectional
study was approved by the Izmir University of
Economics Ethics Committee with decision num-
ber B.30.2.IEUSB.0.05-20-301 dated September
17, 2024. The research was conducted in accor-
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dance with ethical rules based on the principles of
the Helsinki Declaration.

Sample Size Calculation

The sample size was determined using G*Power
software (version 3.1, Heinrich Heine University,
Diisseldorf, Germany) with the following input
data (27). A t-test was used to assess the difference
between two dependent groups. Input data such as
80% statistical power, 0.05 significance level (a),
and effect size 0.627 obtained from previous stud-
ies were used. As a result of these values, the pre-
dicted total sample size was obtained as 22.

Participants, Inclusion and Exclusion Criteria

The study sample consisted of parents (mothers
and/or fathers) who attended the "Anorectal
Malformation Expert Family Meeting" from differ-
ent cities in Turkey. Inclusion criteria included hav-
ing a child aged 0-18 years diagnosed with anorec-
tal malformation, being the primary caregiver for
the child, being able to read, write, and communi-
cate in Turkish, and volunteering for psychodrama
group therapy. Participants were also considered to
have no prior or current diagnosis of anxiety or
mood disorders and not receiving active psychiatric
medication for these disorders. Exclusion criteria
were: participating only as an observer (passive) in
psychodrama group therapy, being in or receiving
treatment for an acute episode of schizophrenia or
other primary psychotic disorders listed in the
International Classification of Diseases and
Related Health Problems (ICD-11) section on
mental disorders, and the participant's child having
a primary illness other than ARM.

Data Collection

The data collection process in this study was car-
ried out in two stages. In the first stage, all partici-
pants were administered the Hamilton Anxiety
Scale (HAM-A) and the European Health Impact
Scale (EUROHIS) before the psychodrama group
therapy. In the second stage, structured psychodra-
ma group therapy was conducted with the partici-
pants. After the psychodrama process was comple-
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ted, the HAM-A was administered again to all par-
ticipants to evaluate the effect of psychodrama
group therapy on anxiety levels. The measurement
tools used in the study and the application process
of psychodrama group therapy are explained in
detail below.

European Health Impact Scale (EUROHIS): The
EUROHIS quality of life scale is a general purpose
index quality of life scale derived from the WHO-
QOL-Bref, a short version of the World Health
Organization's quality of life scale. The scale con-
sists of 8 questions, two of which are ge-neral
assessments. All questions are answered using a 5-
point Likert scale, and the quality of life level
increases as the scores increase. The first two ques-
tions assess general quality of life and general
health perception, respectively. It is not recom-
mended to calculate the total score if either of
these two questions is left unanswered. The other
six questions relate to energy level, daily life satis-
faction, self-satisfaction, social relationships, finan-
cial situation, and living conditions. Only one of
these six questions can be left unanswered; in case
of a missing answer, the average of the remaining
questions is used for scoring. The scale is scored
based on the sum of the answers given to the ques-
tions. A study on the validity of the Turkish version
of the EUROHIS scale was conducted by Eser et
al. (Cronbach a = 0.85) (28).

Hamilton Anxiety Scale (HAM-A): The Hamilton
Anxiety Scale (HAM-A) is a semi-structured scale
developed to assess a person's anxiety level over the
past 72 hours. It is also widely used in monitoring
treatment for anxiety disorders. The scale consists
of 14 items that include both mental and physical
symptoms of anxiety. The assessment is carried out
by scoring each item from "0" (none) to "4" (very
severe), and the total anxiety score is obtained from
the sum of all items. The total score of the scale
ranges from 0 to 56. A study on the validity of the
Turkish version of the HAM-A scale was conduc-
ted by Yazici et al. (Inter-rater reliability coeffi-
cient = 0.94) (29). The reason for choosing the
Hamilton Anxiety Scale in our research is that it
allows the participant to express themselves during
the application while also including the clinician's
observations in the assessment. It is considered
important to consider the therapist's observation
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and the individual's self-reports together in evaluat-
ing the effectiveness of therapy (30).

Psychodrama Group Therapy

The psychodrama group therapy applied within the
scope of the research was conducted by the respon-
sible researcher and was based on a structured
group work model. The responsible researcher,
who is the psychodrama director, has managed
numerous psychodrama groups in various clinical
fields and is still actively conducting group work
(31-33). In addition, she received a psychodrama
director certificate from a psychodrama institute
affiliated with the Ministry of National Education
in 2008 and continues to receive supervision from
the same institute.

The psychodrama group therapy was planned as
three sessions with ten-minute breaks and to be
completed on the same day. In this process, a safe
environment was provided for parents to express
their feelings about their child's illness; anxiety le-
vels, coping strategies, and social support needs
were addressed. The psychodrama process was
structured as follows:

1. Session — Warm-up Phase

In this session, a trusting environment was created
among the group members and warm-up exercises
were carried out. Participants' emotional expres-
sions were strengthened by relating them to the
sharing of other members who had similar feelings.
At the end of the session, it was observed that many
participants expressed the feeling of "I am not
alone." In psychodrama, the warm-up phase consti-
tutes the beginning and preparation phase of the
session; it aims to establish a trust-based bond
between the therapist and the group members, to
initiate group interaction, and to reduce the partic-
ipants' hesitancy towards sharing experiences (34).
This process allows for a gradual increase in spon-
taneity and the preparation of the protagonist for
deep work. Warm-up is not only cognitive but also
a multidimensional preparation process encom-
passing physical, emotional, and social aspects (20).
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2. Session — Action Phase

In this session, participants were enabled to express
the situations that caused their anxieties by con-
cretizing them. Using the sociodrama technique,
factors that increase and decrease anxiety were
made visible on stage through verbal expressions
that could direct the body. With the support of the
facilitator, participants became aware of factors
that reduce anxiety (e.g., trusting their doctor, the
presence of recovered individuals, having knowl-
edge about the illness, feeling that they are not
alone), understood their importance, and had the
opportunity to freely express situations that
increase anxiety (e.g., feelings of guilt, inadequacy,
self-judgment). This process contributed to the
reduction of anxiety and the acquisition of aware-
ness regarding coping strategies that can be used in
daily life. The action phase was supported by an
imagination exercise performed with music, allow-
ing participants to experience the reduction of anx-
iety, and the session was concluded with this exer-
cise. The fact that group members can have differ-
ent experiences in this phase facilitates the transfer
of awareness to daily life (19). At the neurobiolog-
ical level, the action phase supports the recall of
bodily memories, the emotional stimulation of the
limbic system, and the integration between the pre-
frontal cortex and the right hemisphere by creating
simultaneous activation in various regions of the
brain (20, 21). This process facilitates the expres-
sion of emotions; The calming of the amygdala and
the decrease in cortisol levels contribute to an
increased sense of security.

3. Session — Sharing and Feedback

In the final session, participants who came to the
stage were encouraged to express their experiences
by relating them to their lives. Care was taken to
ensure that group members expressed themselves
without coercion and within the framework of
equal speaking rights, in accordance with the
democratic structure of psychodrama. The sharing
phase allows intense emotions to be expressed in a
safe environment, spontaneous reactions to be put
into words, and learning processes to be reinforced
through group support. Identification among group
members facilitates individuals' approach to their
own themes, contributing to the development of
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Table 1. Session Structure and Techniques Used in Psychodrama Group Therapy.

Process Phase

Psychodrama Techniques

Content/Emotional

Session Purpose Used Themes
-Building Trust - Warm Up Exercises -Recognising Simular
First Warming -Prepearing to Express - Connection Experiences
Session emotions -Increasing Feeling of
Trust
-Ensuring a holistic - Sociodrama - Discovering factors that
Second Action approach to anxiety. - Imagination accompanied by  increase/decrease anxiety
Session - Identifying coping music - The courage to try
strategies - Being able to feel a
- Experiencing a reduction reduction in anxiety and a
in anxiety sense of relaxation
Third Sharing and - Synthesis of experiences - Sharing - A sense of unity and
Session feedback -Gaining insight -Giving and taking feedback strength within the group

- Increasing the feeling of
social support

- Understanding what has
been experienced at a
cognitive level

insight. This phase creates an integrative effect at
the emotional, cognitive, and social levels (22).

Throughout the entire process, empathy and sup-
port within the group were reinforced, each partic-
ipant was encouraged to express themselves, and
care was taken to ensure that the sessions proceed-
ed in a safe environment. Although psychodrama
groups are mostly implemented as ongoing pro-
cesses, it is seen in the literature that structured
psychodrama groups can be implemented with dif-
ferent numbers of sessions and frequencies (35,
36). The fact that participating families from vari-
ous regions of Turkey can only come together once
a year is the most important factor determining the
choice to conduct three consecutive sessions in a
single day in this study.

Statistical Analysis

The obtained data were first analyzed using visual
(histogram and scatter plots) and statistical
(Kolmogorov-Smirnov and Shapiro-Wilk tests)
methods. Due to the non-normal distribution of the
data, median and interquartile range (IQR) values
were reported in the descriptive analyses. As part
of hypothesis testing, the Wilcoxon signed-rank test
was applied to evaluate the difference between

Anxiety Scores Before and After Psychodrama Group Work

Ham A
Score

Pre-test
TIME

anxiety levels before and after psychodrama.
Finally, Spearman correlation analysis was used to
examine the relationship between the participants'
quality of life levels and anxiety levels. In all com-
parisons, a p<0.05 value was considered statistical-
ly significant. Statistical analyses were performed
using R software (version 4.2.2) (37)

RESULTS

22 parents (11 men, 11 women) participated in the
study. The mean age of the participants was
35.2+11.7 (19-65 years).

A statistically significant difference was found
between anxiety levels before and after psychodra-
ma group therapy (p<0.001) (Figure 1 and Figure
2).

Figure 1 shows the pre-test and post-test HAM-A
scores of each participant as a line graph. Each line
represents a participant.

A decrease in anxiety levels was observed in the
vast majority of participants, indicating that the
intervention had positive results in most individu-
als.

Post-test

Figure 1. Comparison of participants' HAM-A (Hamilton Anxiety Scale) scores before and after psychodrama

group therapy at the individual level.
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Ham A
Score

Pre-test

Post-test
TIME

Figure 2. Box plot showing the distribution of Hamilton Anxiety Scale
(HAM-A) scores before and after psychodrama.

Figure 2 shows the distribution of HAM-A scores
of individuals participating in psychodrama group
work in the pre-test and post-test periods using a
box plot. While the median anxiety score was hig-
her in the pre-test period at 15.5 (16,25), this value
decreased significantly in the post-test period 7
(13,5). This supports the effectiveness of the inter-
vention.

A moderate, negative, and statistically significant
correlation was found between participants'
EUROHIS quality of life scores and their initial
HAM-A scale scores (r = -0.53, p < 0.05).

A moderate, negative, and statistically significant
correlation was found between participants'
EUROHIS quality of life scores and their post-test
HAM-A scale scores (r = -0.57, p<0.05).

DISCUSSION

This study aimed to examine the effect of psy-
chodrama group therapy on the anxiety levels of
parents of children with ARM and its relationship
with their quality of life. The findings showed a sig-
nificant decrease in anxiety levels of parents after
the application of psychodrama group therapy, and
this effect occurred with a high effect size. In addi-
tion, a moderate negative relationship was found
between the parents' quality of life and anxiety le-
vels.

Ham A
Pre test
Score

EUROHIS quality of life scores

Figure 3. Scatter plot showing the relationship between EUROHIS quality of life scores
and HAM-A pre-test anxiety scores.
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Ham A
Pre test
Score

EUROHIS quality of life scores

Figure 4. Scatter plot showing the relationship between EUROHIS quality of life scores
and HAM-A post-test anxiety scores.

Although studies on postoperative anal function
and quality of life in patients with ARM are abun-
dant, evidence regarding the quality of life and
mental health of parents of children with ARM
remains limited. Moreover, compromised parental
well-being may adversely influence the child’s
adaptation to treatment and psychological develop-
ment (26, 38-42). The present study addresses this
gap by evaluating parental quality of life, mental
health, and the effects of psychodrama group the-

rapy.

Previous studies have shown that the care burden,
especially for mothers, is negatively related to qua-
lity of life, with quality of life decreasing as the care
burden increases (14, 43). Similarly, in our study,
we observed that the quality of life scores were low
in the parents of children with ARM. An important
element that distinguishes our study is that female
and male parents were equally represented in the
sample. While previous studies generally showed
that mothers were predominantly represented in
the sample (13, 18, 44), in this study, female and
male parents were equal. This equality allowed for
a more homogeneous collection of data and inde-
pendent evaluation of gender.

Numerous studies in national and international li-
terature have shown that psychodrama group the-
rapy reduces anxiety in different disease groups
and their relatives (18, 45-50). Group-based inter-
ventions are known to provide psychological relief
through sharing, emotional support, and gaining
insight (51). Although there are studies showing
that support groups for parents of children with
ARM reduce anxiety (25, 44), there are no findings
regarding the application of psychodrama group
therapy in this specific sample.

Research conducted in Turkey shows that psy-
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chodrama clinical applications are widespread and
effective on various psychological outcomes.
Psychodrama group therapy strengthens the per-
ception of social support in the field of psycho-
oncology and supports mental health (52). In a
study conducted with university students, psy-
chodrama significantly increased hope, life satisfac-
tion, and subjective well-being (53). In online psy-
chodrama applications conducted during the pan-
demic, it was shown that depression and anxiety
levels decreased and psychological resilience
increased (54). There are also findings that psy-
chodrama contributes to the improvement of psy-
chosomatic symptoms (55). In addition, review
studies conducted in Turkey have shown that art
therapy and psychodrama-based interventions sup-
port psychological well-being in adult and adoles-
cent samples (56). However, these studies in the
existing Turkish literature focus on different clini-
cal populations and do not include psychodrama
applications for parents of children with ARM.
Therefore, our study is the first to examine the
effect of psychodrama on parents under a special
caregiving burden.

In the context of the current literature, our study
demonstrated a significant decrease in anxiety lev-
els among parents of children with ARM after the
psychodrama intervention. This indicates that the
anxiety-reducing effect of psychodrama group ther-
apy, an action-based method, is not merely a
momentary scale finding but a real-life effect.
Regardless of the persistence of the anxiety-reduc-
ing effect, it has also been stated in the literature
that psychodrama, especially the action phase,
leads to neurobiological changes (20, 21).

In relation to quality of life, participants who
demonstrated lower post-intervention anxiety in
the psychodrama group had reported higher base-
line quality of life scores prior to the intervention.
This finding suggests a possible relationship
between quality of life and psychological resilience.
Although studies directly examining this relation-
ship are limited in the literature, the findings of
Jing Li et al. show that social support reduces stress
and that this improves quality of life (44,57,58).
These results are consistent with the observation in
our study at the theoretical level.

This study has some limitations. The fact that the
sociodemographic characteristics of the partici-
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pants, other than their status as primary caregivers
of a child with ARM, were not assessed in detail,
limited the comparison of the findings in terms of
these variables. Another significant limitation is
that the psychodrama intervention was conducted
in an open group format, consisting of only three
sessions and limited to a single day, making it diffi-
cult to evaluate the long-term effects of the inter-
vention. In line with the literature indicating that
significant changes in quality of life mostly occur as
a result of long-term and multi-session interven-
tions, a scale-based assessment of this dimension
was not conducted after the psychodrama.

Finally, to more clearly demonstrate the specific
and lasting effects of psychodrama on anxiety,
future studies with larger sample groups, including
follow-up measurements and control groups, are
needed. In this context, it is important to carefully
interpret the findings and support the results with
more comprehensive, multi-session, longitudinal
research.

This study revealed that psychodrama group thera-
py is effective in reducing anxiety levels in parents
of children with ARM and that there is a significant
relationship between quality of life and anxiety.
The findings highlight the importance of psychoso-
cial support interventions for parents and show that
psychodrama can be an applicable method in this
area. Future studies need to use follow-up scales to
determine how long the effect of psychodrama
group therapy on the anxiety level of parents of
children with ARM lasts. Data obtained from these
scales will contribute to revealing how frequently
psychodrama group therapy should be applied to
provide a more lasting and sustainable effect in
reducing anxiety.
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SUMMARY

Objective: Delay-related processes refer to individuals’ affective, cognitive, and behavioral responses to waiting situ-
ations, often characterized by impatience, frustration, and a preference for immediate rewards. The aim of this study
was to evaluate the Turkish version’s validity and reliability of the Quick Delay Questionnaire for Adults (QDQ-A), a
self-report tool developed to assess delay-related characteristics in adults with ADHD.

Method: The study included 109 adults diagnosed with ADHD (mean age = 26.30 * 7.19) and 79 controls (mean
age = 29.85 * 6.95). Participants completed the Adult ADHD Self-Report Scale (ASRS), the Hospital Anxiety and
Depression Scale (HADS), and the QDQ-A.

Results: Confirmatory factor analysis revealed a two-factor structure consistent with the original version; delay aver-
sion and delay discounting. Cronbach’s alpha coefficients indicated good internal consistency: .85 for the delay aver-
sion subscale and .70 for the delay discounting subscale. Test-retest analysis demonstrated acceptable reliability (p<
.001). Within the ADHD group, QDQ-A subscale scores were positively correlated with ASRS subscales, a weak but sta-
tistically significant correlation was observed between the delay discounting subscale and HADS depression scores (p
=.193, p=.045).

Discussion: The present findings support the Turkish version of the QDQ-A as a valid and reliable tool for use in adult
populations.

Key Words: Attention-Deficit/Hyperactivity Disorder, reliability, validity, delay discounting, delay aversion

INTRODUCTION the tendency to act suddenly without considering
potential consequences, engage in behaviors that
may be harmful, and experience difficulty in dela-
ying gratification or waiting for rewards (4,5).
Adults with ADHD often experience difficulties
both in waiting for rewards (6) and in functioning
effectively in situations involving prolonged delays
(7). Two main concepts are prominent in the rela-
tionship between ADHD and reward processing.
The first is delay discounting that refers to the ten-
dency for the perceived value of a reward to
decrease as the delay to its receipt increases. As the
waiting time lengthens, the individual perceives the
reward as less valuable. Second, delay aversion
reflects the discomfort or negative affect associated
with waiting for a reward, leading adults to prefer a
smaller immediate reward over a larger delayed
One of the major challenges affecting quality of life =~ one. When there is an opportunity to reduce the

in ADHD is impulsivity, which can be defined as  delay, delay-averse adults are likely to choose the
DOI: 10.5505/kpd.2026.93196

Although Attention-Deficit/Hyperactivity Disorder
(ADHD) is most commonly diagnosed during
childhood, current evidence indicates that the dis-
order or its symptoms may persist into adulthood in
a substantial proportion of cases (1). Due to deve-
lopmental differences and frequent comorbidities,
the clinical presentations and functional impair-
ments observed in adults differ considerably from
those seen in children (2). Increasing recognition
that adult ADHD is a common, impairing, and fre-
quently underdiagnosed condition has led to the
development of screening tools for use in commu-
nity and workplace settings (3).
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option that provides immediate gratification, even
at the cost of losing part of the reward (8,9). In
short, the pre-ference for “smaller-sooner” over
“larger-later” rewards is commonly observed in
such adults (10).

On the other hand, meta-analytic evidence suggests
that delay discounting functions as a transdiagnos-
tic process across psychiatric disorders, with vari-
ability across conditions rather than a uniform
increase in all diagnoses. Within this dimensional
framework, ADHD appears to be characterized by
particularly pronounced delay-related decision-
making difficulties, supporting the relevance of
delay discounting as a meaningful construct for
assessment and intervention in adult ADHD popu-
lations (11).

To date, delay-related behaviors have generally
been assessed using neuropsychological tests; ho-
wever, these instruments were primarily designed
for use in children and may not be suitable for
adults. Furthermore, they are often time-consu-
ming and require substantial resources. In this con-
text, the Quick Delay Questionnaire for Adults
(QDQ-A), which has been translated into several
languages and psychometrically validated, stands
out as a promising assessment tool (12,13).

The purpose of the present study was to evaluate
the Turkish validity and reliability of the QDQ-A, a
self-report instrument developed to assess delay-
related behaviors in adults with ADHD, and to
provide a practical tool that can facilitate diagnosis
and treatment follow-up.

In addition to serving as a supportive instrument
for the assessment and monitoring of patients, this
scale aims to enhance understanding of the severity
of specific delay-related symptoms observed in
adults with ADHD and to facilitate its application
in diverse research contexts.

METHOD

Translation process

The study was reviewed and approved by the
Clinical Research Ethics Committee (Approval
No: 110-732-23). Following the approval by the
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ethics committee, the original English version of
the QDQ-A was independently translated into
Turkish by two members of the research team. The
preliminary Turkish version was then administered
to a pilot sample consisting of 20 healthy controls
and 20 adults with ADHD in order to assess clarity
and comprehensibility. Subsequently, the Turkish
form was back-translated into English by an inde-
pendent expert. Based on the feedback obtained
from the back-translation process, necessary
adjustments were made, and the final version of the
scale was used by the research team.

Participant characteristics

The study included patients aged 18 to 65 who were
diagnosed with ADHD according to DSM-5 crite-
ria, and who applied to the Department of
Psychiatry at Ankara University Faculty of
Medicine. ADHD diagnoses were established by
experienced psychiatrists based on a comprehen-
sive clinical psychiatric evaluation. The study
included 109 adults diagnosed with ADHD and 79
healthy controls. A control group consisting of
adults without active psychiatric complaints and
with no current use of psychiatric medication was
also recruited. Patients with intellectual disability
(IQ < 80), those diagnosed with schizophrenia or
schizoaffective disorder, and patients with bipolar
disorder currently experiencing depressive, manic,
or hypomanic episodes were excluded. The study
was conducted online, and informed consent was
obtained electronically before participants
accessed the scales. Participants completed three
self-report scales along with a sociodemographic
data form: QDQ-A, the Adult ADHD Self-Report
Scale (ASRS), and the Hospital Anxiety and
Depression Scale (HADS). Differences between
groups were examined using statistical analyses,
and Spearman correlation analyses were conducted
to investigate the relationships between QDQ-A
scores and ADHD, depression, and anxiety symp-
toms.

To evaluate the construct validity of the question-
naire, confirmatory factor analysis was applied. The
suitability of the data for factor analysis was tested
using the Kaiser-Meyer-Olkin (KMO) measure
and Bartlett’s test of sphericity. Factors with eigen-
values greater than 1 were extracted, and item
loadings above .50 were considered acceptable.

Turkish J Clinical Psychiatry 2026;29:97-104



Reliability and validity of the Turkish version of the quick delay questionnaire

for adults with attention-deficit/hyperactivity disorder

Internal consistency reliability of the scale and its
subscales (Delay Aversion and Delay Discounting)
was assessed using Cronbach’s alpha coefficients,
with values above .70 considered acceptable.

Measures

Adult ADHD self-report scale: The Adult ADHD
Self-Report Scale was developed by the World
Health Organization (WHO) for screening purpos-
es (14). The scale consists of two subscales with
nine items each: inattention and
hyperactivity/impulsivity. The items assess the fre-
quency of symptoms experienced over the past six
months. The ASRS measures 18 DSM-5-based
symptoms of ADHD. The Turkish validity and reli-
ability study of the scale was conducted in 2009

(15).

Hospital anxiety and depression scale: The Hospital
Anxiety and Depression Scale was developed by
Zigmond and Snaith in 1983(16). It is a self-report
measure developed to identify the risk and severity
of anxiety and depression, as well as to monitor
changes over time. It comprises 14 items — seven
assessing anxiety and seven assessing depression —
rated on a four-point Likert scale. The Turkish
validity and reliability study of the scale was con-
ducted by Aydemir et al. The cutoff scores were
determined as 10/11 for the anxiety subscale and
7/8 for the depression subscale in Turkish version
of HADS (17).

Quick delay questionnaire: The Quick Delay
Questionnaire was developed by Clare et al. as a
10-item self-report questionnaire for adults. It aims
to measure two aspects of delay-related behavior:
delay aversion and delay discounting. The items
describe various scenarios and responses related to
waiting and delay in daily adult life, including
themes such as waiting in line, preference for short-
term outcomes over long-term benefits, and tole-
rance for waiting periods. Participants respond
using a 5-point Likert scale ranging from “very
much like me” (1) to “not like me at all” (5). Items
6-10 are reverse-scored in the original version (18).

The psychometric properties of the QDQ-A have
been shown to distinguish adults with ADHD from

Turkish J Clinical Psychiatry 2026;29:97-104

healthy or clinical controls. Logistic regression
analyses conducted by Thorell et al. demonstrated
that the QDQ-A exhibited high specificity but
moderate sensitivity in differentiating adults with
ADHD from non-clinical controls. QDQ-A scores
have been found to correlate not with experimental
delay discounting measures, but rather with func-
tional impairments such as substance use, criminal
behavior, and financial mismanagement. These
findings support the use of the QDQ-A as a reliable
complementary tool rather than a replacement for
experimental assessments. Furthermore, results
suggest that adults with higher ADHD subscale
scores are at greater risk for real-life problems
related to impulsivity and delay-related behaviors

(13).
Data analysis

Confirmatory factor analysis was performed to test
the original two-factor structure of the QDQ. The
DWLS estimator was used due to the ordinal
nature of the data. Model fit was evaluated using
chi-square statistics, factor loadings, AVE, and reli-
ability coefficients. Internal consistency was evalu-
ated using Cronbach’s a coefficients for the total
scale, subscales test-retest reliability was assessed
in a subsample of participants from both the
ADHD and control groups who completed the
QDQ-A twice with a four-week interval.
Spearman’s rank correlation coefficients were cal-
culated to determine the strength of the relation-
ships between the first and second administrations
of each subscale and the total score.

Convergent validity was evaluated using
Spearman’s correlation analyses between the
QDQ-A and ASRS. For discriminant validity,
Mann—Whitney U tests were used to compare
QDQ-A scores between the ADHD and control
groups. Non-parametric tests were preferred due
to non-normal score distributions. Statistical signi-
ficance was set at p < .05 for all analyses.

Statistical analyses were conducted using the
Statistical Package for the Social Sciences (SPSS)
version 23 (SPSS Inc.).
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Table 1. Demographic characteristics of participants by group

Variables ADHD Group (n=109)  Control Group (n =79) Statistical Test p value
Age (Mean — SD) 26.30 —7.19 (18-55) 29.85 — 6.95 (18-65) t=-3.36,df=186 <.001*
Gender n (%): xt=145,df=1 220
Female 58(53.2) 49 (62.0)

Male 51(46.8) 30 (38.0)

Marital Status n (%): xt=6.47,df=2 .03b
Single 86 (78.9) 49 (62.0)

Married 23 (21.1) 30 (38.0)

Education n (%): xt =32.74,df = 4 <.001°
Primary school 3(2.7) -

High school 51(55.9) 15 (19.0)

University 45 (41.3) 64 (81.0)

Occupation n (%): xt=15.57,df=3 .001°
Unemployed 12 (11.0) 2(2.5)

Student 40 (36.7) 14 (17.7)

Civil servant 56 (51.4) 62 (78.5)

Other 1(0.9) 1(1.3)

Note: Group comparisons revealed that the ADHD and control groups differed significantly in age, marital status,
education level and occupation. Abbreviations: SD = Standard Deviation a:Independent sample t test, b: Chi square test

RESULTS
Demographic characteristics of participants

A total of 109 adults diagnosed with ADHD and 79
healthy controls participated in the study. The
mean age of the ADHD group was 26.3 = 7.19
years (range = 18-55), whereas the mean age of
the control group was 29.85 = 6.95 years (range=
18-65), showing a statistically significant difference
(t =-3.36, df = 186, p < .001). Gender distribution
was 53.2% female and 46.8% male in the ADHD
group, and 62.0% female and 38.0% male in the
control group (X>=1.45, df=1, p= .22). Marital sta-
tus differed significantly between groups, with
78.9% single and 21.1% married in the ADHD
group, compared to 62.0% single and 38.0% mar-
ried in controls (X*= 6.47, df=2, p=.03).

Regarding education, 2.7% of the ADHD group
were primary school graduates, 55.9% high school
graduates, and 41.3% university graduates, where-
as in the control group, 19.0% were high school
graduates and 81.0% were university graduates (X*

Table 2. Confirmatory factor analysis of the QDQ-A

=32.74, df=4, p<.001). The results are summa-
rized in Table 1.

Validity

Factor analysis

A confirmatory factor analysis was conducted to
examine the original two-factor structure of the
Quick Delay Questionnaire. The results indicated
that the proposed two-factor model demonstrated
acceptable model fit (x2(34) = 220.46, p<.001, CFI
= .825, TLI = .769, GFI = .947, RMSEA= .226,
90% CI [.198, .255]). The standardized factor load-
ings ranged from .562 to .908 for the Delay
Aversion factor and from .136 to .870 for the Delay
Discounting factor. Most factor loadings were sta-
tistically significant (p<.001), while item QDQI1
showed marginal significance (p=.051) and item
QDQ10 showed a relatively low but statistically sig-
nificant loading (p=.029). The correlation between
the two latent factors was moderate and statistically
significant (r=0.56, p<.001), indicating that
although the factors are related, they represent dis-

Items Delay Delay
Aversion Discounting

1. I won’t give up if it’s important to me, even if I have to wait a long time for 197

something. |

2. I am usually calm when I have to wait in line. .562 -

3. I prefer a task because it is beneficial in the long run, although I usually do not 778

get immediate rewards. i

4.1 feel comfortable waiting for something. .830 -

5.1 usually give up things that I can’t have right away. - .653

6.1 hate waiting for things. 908 -

7.1 try to avoid tasks that will only benefit me in the long run and that do not have 870

immediate benefits. )

8. I feel constrained when I have to wait for someone else to get ready before I can 329 }

do something |

9.Having to wait for things makes me feel stressed and nervous. .853 -

10.The future is not important to me, I only think about the immediate R 136

consequences of my actions.

Note: Factor labels were determined through content analysis. The table displays the factor loadings of the QDQ-A items

across the two-factor structure.
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Figure 1. Confirmatory factor analysis of the Turkish version of the Quick Delay Questionnaire showing standardized factor loadings
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Standardized factor loadings of the two-factor model of the Quick Delay Questionnaire. DIA=Delay Aversion; DID=Delay Discounting.

tinct dimensions of delay-related behaviors. The
CFA model with standardized factor loadings is
presented in Figure 1.

The factor structure of the QDQ-A for the entire
sample is presented in Table 2.

Correlation analysis

Since the data in the ADHD group were not nor-
mally distributed (Kolmogorov —Smirnov test, p <
.05), Spearman’s rank correlation coefficients (p)
were used to examine the convergent and discrimi-
nant validity of the QDQ-A. Correlation analyses
were conducted between total QDQ-A scores and
ASRS scores and subscales in the full sample. A
positive and significant correlation was observed
between the two variables. Spearman’s rho coeffi-
cients (p) and two-tailed p-values are summarized
in Table 3.

Within the ADHD group, correlations between the
subscales of the QDQ-A and the HADS were
examined to assess discriminant validity. According
to the Spearman correlation analysis, except for the
correlation between the delay discounting subscale
and the HADS depression subscale (p =.193, p=
.045), no statistically significant associations were
found between anxiety or depression scores and the
QDQ-A subscales and total score (p>.05).
Additionally, in the healthy control group, the
mean HADS anxiety score was 6.90 = 4.27 (0-19)

and the mean HADS depression score was 5.19 =+
3.39 (0-15). In the ADHD group, the mean HADS
anxiety score was 12.89 * 5.27 (1-25) and the mean
HADS depression score was 9.52 * 4.55 (1-20).
Mann-Whitney U test revealed significant diffe-
rences between the groups for both HADS anxiety
(U=1649.00, Z=-7.228, p<.001) and HADS
depression scores (U=1977.50, Z=-6.337,
p<.001).

Discriminant validity analysis

The results of the Mann-Whitney U test, indicate
that the QDQ-A subscales and total scores of the
ADHD group differ significantly compared to the
control group. The ADHD group scored signifi-
cantly higher than the control group on all QDQ-A
subscales and the total score (p<.001). Specifically,
adults with ADHD had higher scores in delay aver-
sion (U=2880.000, Z=-3.878, p<.001) and delay
discounting (U=1974.000, Z=-6.282, p<.001), as
well as in the total QDQ-A score (U=2057.500, Z
=-6.046, p<.001). The results are presented in
Table 4.

Reliability
Internal consistency analysis

Internal consistency analyses showed that the
Delay Aversion subscale had good reliability, with

Table 3. Spearman Correlation Coefficients Between the QDQ Turkish Version and ASRS

Variables QDQ-A-Delay QDQ-A-Delay QDQ-Total Score
Aversion Discounting
ASRS-Inattention p=371, p<.001 p=.598, p<.001 p=.580, p<.001
ASRS-Hyperactivity/ Impulsivity  p=.378, p <.001 p =.494, p<.001 p=.515, p<.001
ASRS-Total Score p=391, p<.001 p=.568, p<.001 p=.569, p<.001

Note. Spearman s rank-order correlation coefficients (p) were calculated to examine the relationships between QDQ-A and
ASRS scores in the full sample. All reported correlations are two-tailed. Abbreviations: QDQ-A=Quick Delay Questionnaire
for Adults; ASRS=Adult ADHD SelfReport Scale.
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Table 4. Mann-Whitney U Test results for QDQ-A scores of ADHD and control groups

ADHD Control Mann-
Subscales Group Group Whitney U
Median Median y
Delay Aversion 18.0 14.0 2880.000
Delay Discounting 15.0 10.0 1974.000
QDQ-A Total Score 335 24.0 2057.500

Wilcoxon

W Z value p
6040.000 -3.878 <.001
5134.000 -6.282 <.001
5217.500 -6.046 <.001

Note: Mann-Whitney U test results comparing measurement subscales between ADHD and control groups are presented.
Significant differences were found between groups in all subscales (p <.001). Abbreviation: QDQ-A = Quick Delay

Questionnaire for Adults

a Cronbach’s alpha of .857 and McDonald’s omega
of .888. The Delay Discounting subscale demons-
trated acceptable internal consistency, with a
Cronbach’s alpha of .707 and McDonald’s omega
of .507. The total QDQ score showed good reliabi-
lity, with a Cronbach’s alpha of .773 and
McDonald’s omega of 0.916. Item-total statistics
are summarized in Table 5.

Test-retest correlation

To evaluate the temporal stability of the scale, a
test-retest procedure was conducted with 15 cont-
rol and 31 ADHD adults, with a 4-week interval
between the two administrations.

Test-retest reliability was evaluated using
Spearman rank-order correlations. In the control
group(n = 15), the delay aversion subscale showed
a significant but moderate correlation (p = .34, p <
.001), indicating moderate temporal stability. The
delay discounting subscale demonstrated higher
reliability (p = 0.59, p < .001), suggesting stronger
consistency over time.

For the ADHD group (n = 31), a strong and signif-
icant correlation was found between the test and
retest scores of the delay aversion subscale (p =
721, p < .001), and a moderate-to-high correlation
for the delay discounting subscale (p = .680, p <
.001). The total QDQ-A scores also showed a
strong test-retest correlation (p = .751, p < .001),

Table 5. Internal consistency analysis results for QDQ-A
subscales

Factor Cronbach ¢ McDonald's ® AVE
Delay Aversion 857 888 648
Delay Discounting 707 507 369
Total 73 916 -

Cronbach’s a and McDonald’s @ coefficients were calculated to assess
internal consistency. Average variance extracted (AVE) values were
calculated to evaluate convergent validity.

Note. Corrected item—total correlations and Cronbach’s a if deleted
values are presented for each subscale. Higher corrected item—total
correlations indicate stronger relationships between the subscale and the
total QDQ-A score. Cronbach’s a if deleted reflects the change in interal
consistency when the corresponding subscale is removed.
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indicating high overall temporal reliability of the
scale. The test-retest correlation coefficients for
both groups are summarized in Table 6.

DISCUSSION

The present study aimed to examine the validity
and reliability of the Turkish version of the QDQ-
A in adults with ADHD. The findings demonstra-
ted that the Turkish version of the scale retained
the original two-factor structure consisting of delay
aversion and delay discounting. In addition, the
scale showed satisfactory internal consistency, sig-
nificant correlations with ASRS scores supporting
convergent validity, and strong test-retest reliabili-
ty. Furthermore, the QDQ-A scores significantly
differentiated adults with ADHD from healthy
controls, supporting its discriminative validity.
Previous research has shown that delay discounting
in adults with ADHD is associated with adverse
real-life outcomes, including academic under-
achievement, occupational difficulties, and
impaired financial decision-making, highlighting
the clinical relevance of assessing delay-related
behaviors in this population. (19). Findings on
emotion regulation difficulties in adults with
ADHD complement evidence from delay-related
decision-making research, together pointing to
broader self-regulatory challenges that are relevant
for clinical assessment (20). These behavioral ten-
dencies are central to the motivational framework
of ADHD and provide a theoretical rationale for
instruments such as the QDQ-A, which aim to
quantify delay-related decision-making processes.
Recognizing and addressing these mechanisms is
essential for clinicians seeking to improve both
social and academic outcomes in adults with
ADHD.

Table 6. Test—retest reliability of the QDQ-A

Scale Group n Spearman p p
Delay Aversion ADHD 31 721 <.001
Delay Discounting ADHD 31 680 < 001
Total QDQ-A ADHD 31 751 < .001

Abbreviation: QDQ-A: Quick Delay Questionnaire-Adult version;
p: Spearman correlation coefficient.
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Regarding the psychometric properties of the
Turkish version of the QDQ-A in adults with
ADHD, findings demonstrated that the two-factor
structure of the scale—delay aversion and delay
discounting—was retained in the Turkish sample
and showed satisfactory levels of validity and relia-
bility. The CFA results indicated that the original
factor structure was largely consistent with the
Turkish sample. Some relatively lower factor loa-
dings or lack of statistical significance for certain
items may be attributed to differences in cultural
characteristics, educational background, or sample
characteristics. The high discriminative power
between groups, the significant correlations with
ASRS subscales, and the consistent test—retest
results can be considered among the strengths of
this study.

In the present study, a statistically significant but
weak association was observed between delay dis-
counting and depressive symptoms. Although the
magnitude of this correlation was small, it may still
have clinical relevance in adults with ADHD, given
the high prevalence of comorbid depressive disor-
ders in this population. Previous studies have sug-
gested that depressive symptoms may influence
motivational processes and reward sensitivity,
which could partially explain the relationship
between depressive symptoms and delay-related
decision-making (21,22). Therefore, the observed
association may reflect overlapping mechanisms
between mood regulation and delay-related beha-
vioral tendencies.

Additionally, anxiety and depression levels were
found to be significantly higher in the ADHD
group compared to the control group. These diffe-
rences should be considered as potential confound-
ing factors when interpreting group comparisons in
delay-related behaviors. Future studies may benefit
from controlling for mood symptoms when examin-
ing delay-related processes in adults with ADHD.
Although a statistically significant relationship was
found between depression and delay discounting,
this association was weak in magnitude and reflec-
ted a weak correlation, suggesting that delay-rela-
ted processes captured by the QDQ-A are largely
independent from depressive symptomatology.
Given that comorbidity is frequently observed in
adults diagnosed with ADHD, it is important for
the QDQ-A to demonstrate strong discriminative

Turkish J Clinical Psychiatry 2026;29:97-104

ability for ADHD.

Future research should evaluate the Turkish ver-
sion of the QDQ-A in different clinical popula-
tions, such as adults with substance use or mood
disorders, to further investigate its discriminant
validity. Additionally, integrating behavioral or
experimental paradigms alongside self-report mea-
sures may enhance the ecological validity of the
instrument.

This study has several limitations. First, the sample
consisted exclusively of adults diagnosed and trea-
ted at the Department of Psychiatry, Ankara
University Faculty of Medicine, and a group of vo-
lunteer healthy controls. While one previous vali-
dity and reliability study of the QDQ-A included
similar healthy control and ADHD groups (12),
another study included healthy individuals, patients
with ADHD, and individuals with other psychiatric
conditions (13). This may limit the generalizability
of the findings to the broader population. Second,
the ADHD and control groups differed significant-
ly in age and educational level, which may have
influenced the comparisons between groups. Third,
all data were obtained through self-report instru-
ments. Fourth, the study employed a cross-section-
al design, which prevents conclusions regarding
changes in QDQ-A scores over time or in response
to treatment. Longitudinal research is needed to
evaluate the sensitivity of the instrument to treat-
ment outcomes and temporal changes in delay-
related behaviors. Finally, test-retest reliability was
assessed in a relatively small subsample.
Replication with larger samples would provide
stronger evidence for the temporal stability of the
scale.

In conclusion, the Turkish version of the Self-
Report QDQ-A scores appears to be reliable; how-
ever, as suggested by previous QDQ reliability and
validity study (13), this instrument should be con-
sidered a complement to laboratory measures
rather than a substitute for them. Access to the
Turkish version of the Self-Report QDQ-A is avai-
lable upon request from the authors via e-mail.
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SUMMARY

Objective: Sedative psychotropic medications, such as olanzapine, quetiapine, mirtazapine, and trazodone, are com-
monly used in hospitalized patients to manage psychiatric symptoms, such as insomnia, restlessness, and agitation.
Despite their widespread use, data on their short-term effects on vital signs in medically complex patients are limited.
Understanding these effects is crucial for optimizing patient safety in acute care settings. This retrospective cohort
study aimed to assess the effect of olanzapine, quetiapine, mirtazapine, and trazodone on vital signs (systolic and
diastolic blood pressure, heart rate, oxygen saturation, and body temperature) in non-intensive care unit hospitalized
patients.

Method: Among 871 screened consultation episodes, 184 patients met eligibility criteria and were included in the
final analysis. Vital signs were collected at six standardized time points, 24 h before and after medication initiation.
Linear mixed-effects models with subject-specific random intercepts were used to examine the treatment group,
phase (pre—post), time of the day, and group-by-phase interactions. Multiple tests across the five primary phase effects
were conducted using the Holm correction.

Results: Across all vital sign outcomes, fixed-effect estimates were small and indicated minimal physiological change.
Heart rate showed a modest unadjusted decrease from pre- to post-exposure (8 =—1.72 beats/min, 95% Cl —3.11 to
—0.33; p =.017); however, this association did not remain statistically significant after adjustment for multiple com-
parisons (Holm-adjusted p =.083). No statistically significant phase effects or group-by-phase interaction effects were
observed for systolic blood pressure, diastolic blood pressure, or oxygen saturation.

Discussion: In this medically complex inpatient cohort, commonly used sedative psychotropic agents (olanzapine,
quetiapine, mirtazapine, and trazodone) did not produce clinically meaningful short-term changes in the vital
signs.These findings support the cautious but routine use of these agents in inpatients, with standard monitoring.
Further prospective studies are recommended to explore the long-term outcomes and potential drug interactions.

Key Words: Hospitalized patients, non-benzodiazepine psychotropic sedatives, short-term effects, vital signs

INTRODUCTION Addressing psychiatric symptoms in medically and
surgically hospitalized patients is clinically impor-
tant. Untreated psychiatric symptoms can compli-
cate the management of primary medical and surgi-
cal conditions. For instance, severe anxiety, depres-

sion, or agitation may impede patient compliance

Psychiatric consultations are integral to the care of
hospitalized patients in the medical and surgical
wards. The demand for such consultations varies,

with studies indicating that approximately one-
third of hospitalized patients require psychiatric
evaluation during their hospital stay (1,2). The pri-
mary reasons for psychiatric consultations in these
settings include a spectrum of acute psychiatric dis-
turbances including agitation, delirium, depression,

anxiety, and substance withdrawal (3,4).
DOI: 10.5505/kpd.2026.23697

with medical regimens and postoperative care
instructions, thereby influencing recovery out-
comes (5,6). Moreover, psychiatric conditions such
as delirium are associated with increased morbidity
and mortality rates, contributing to prolonged hos-
pital stays, increased healthcare expenditures, and
elevated risks of long-term cognitive impairment
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(1). Additionally, untreated psychiatric disorders
may exacerbate physiological stress responses,
adversely affecting cardiovascular and immune
functions, which are critical for the recovery pro-
cess in medically and surgically ill patients (7).
Effective management of psychiatric symptoms
enhances patient satisfaction and quality of life and
optimizes clinical outcomes (8). Therefore, integ-
rating psychiatric care into comprehensive patient
management strategies is essential to improve
health outcomes and optimize healthcare resource
utilization.

In this context, commonly utilized psychiatric me-
dications in medical and surgical wards include tra-
ditionally categorized antipsychotics, antidepres-
sants, and sedative hypnotics. Medications such as
olanzapine and quetiapine are favored for their
sedative properties and efficacy in managing agita-
tion and delirium, with a reduced risk of extrapyra-
midal side effects compared with older antipsy-
chotics (9). Medications such as trazodone and
mirtazapine, renowned for their sedative effects,
are beneficial for treating insomnia and anxiety,
particularly in older adults, owing to their favorable
side effects (10).

Olanzapine and quetiapine exert their therapeutic
effects through the complex interplay of receptor
antagonism. For example, olanzapine antagonizes
dopamine D2, serotonin 5-HT2A, histamine H1,
and alpha-1 adrenergic receptors. These actions
contribute to the sedative properties and potential
for orthostatic hypotension due to vasodilation
(11). Quetiapine similarly antagonizes serotonin 5-
HT2A and alpha-1 adrenergic receptors, affecting
the heart rate and blood pressure regulation (12).
Trazodone antagonizes serotonin 5-HT-.A, his-
tamine H,, and ai-adrenergic receptors, thereby
contributing to its sedative and hypnotic properties.
In hospitalized or older adults, while it is less likely
to cause major direct respiratory suppression or
marked thermoregulatory disruption, vigilance
regarding oxygen saturation, body temperature
changes, and orthostatic hypotension is still war-
ranted, given the sedative and adrenergic blockade-
related effects (13,14). Mirtazapine primarily
antagonizes central presynaptic adrenergic autore-
ceptors/heteroreceptors and histamine H; recep-
tors (and additionally 5-HT,A/5-HT,C/5-HT;
receptors), leading to sedative and hypnotic effects.
Its peripheral ai-adrenergic antagonism and seda-
106

tive burden contribute to the potential for ortho-
static hypotension, especially in vulnerable hospi-
talized or geriatric patients (15). These receptor
interactions, particularly adrenergic and histami-
nergic antagonism, underscore the potential for
immediate physiological changes in vital signs,
including blood pressure, heart rate, oxygen satura-
tion, and body temperature, which are critical for
monitoring complex patients. Although these drugs
are effective in the management of psychiatric
symptoms and are chosen because of their favo-
rable side-effect profiles, case reports have shown
that even at low single doses, they can cause life-
threatening conditions such as hypotension, brady-
cardia, and hypothermia (16-21).

However, there is a scarcity of real time studies
examining the effects of these selected agents on
vital signs such as blood pressure, heart rate, body
temperature, and oxygen saturation in medically
complex patients, a population often excluded from
clinical trials (22). Most studies have focused on
long-term outcomes or specific adverse events
rather than immediate physiological responses.
Understanding acute physiological effects is critical
because any significant changes in vital signs could
indicate adverse reactions or interactions with
other medications used to treat primary medical
conditions. Given the current gap in the literature,
this study aimed to retrospectively investigate the
short-term effects of olanzapine, quetiapine, mir-
tazapine, and trazodone on the vital signs of hospi-
talized patients. This study aimed to enhance the
safety and efficacy of psychiatric interventions in
medically complex hospitalized patients by provi-
ding insights into the real-time effects of these psy-
chotropic agents on vital signs.

METHODS
Participants

This study was approved by the Ethics Committee
of Koc University (protocol number: 2025.204.
IRB2.091). This retrospective study screened 871
consultation cases from Koc University Hospital,
hospitalized over a 7-month period, and referred
for psychiatric evaluation. The reasons for psychi-
atric consultation included sleep problems, anxiety,
depression, delirium, and agitation.
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Table 1. Reasons for ineligibility among screened consultation episodes (n=680)

Reason for ineligibility n % of ineligible (n=680) % of screened (n=871)
ICU consultations 6 0.9 0.7
Discharge prescription only 74 10.9 8.5
Repeat consultation within 7 days 45 6.6 5.2
Already receiving a target study 94 13.8 10.8
medication (not a new start)

Behavioral recommendations and/or 75 11.0 8.6
melatonin only

Initiated non-sedating antidepressant 248  36.5 28.5
(excluding trazodone/mirtazapine) or a

mood stabilizer

Initiated benzodiazepine (non-target) 31 4.6 3.6
Initiated antipsychotic other than 107 157 12.3

quetiapine/olanzapine

Note: Counts are mutually exclusive by construction (one primary ineligibility reason per screened episode).

The main selection criterion was the administration
of olanzapine, quetiapine, trazodone, or mirtaza-
pine after psychiatric consultation. Patients who
were not advised to use one of these medications or
who had already been using one of the selected
drugs were excluded from the study. If the same
patient consulted more than once in the same
week, only the first consultation was considered.
Consultations from the intensive care unit were
also excluded because of possible instability in the
vital signs.

Of the 871 screened consultation episodes, 680
were deemed ineligible after applying prespecified
criteria, primarily because the consultation did not
result in a new initiation of a target sedative psy-
chotropic. The most common ineligibility reason
was initiation of a non-target antidepressant or a
mood stabilizer (n=248; 36.5% of ineligible), fol-
lowed by initiation of a non-target antipsychotic
(n=107; 15.7%), and cases in which the patient was
already receiving a target study medication prior to
consultation (n=94; 13.8%). Additional ineligible
episodes included consultations resulting in beha-
vioral recommendations and/or melatonin only
(n=75; 11.0%), consultations for discharge pre-
scription only (n=74; 10.9%), initiation of a benzo-
diazepine (n=31; 4.6%), repeat consultations with-
in 7 days (n=45; 6.6%), and ICU consultations
(n=6; 0.9%). A complete breakdown is provided in
Table 1.

After screening, 191 cases were eligible; 7 eligible
cases were excluded because the recommended tar-
get medication was not administered, yielding a
final analytic sample of 184.
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Extracted data and variables

Patient files were examined for recorded vital signs
including diastolic blood pressure, systolic blood
pressure, heart rate, body temperature, and oxygen
saturation. Vital signs were collected during the 24
h immediately preceding the first dose of psy-
chotropic medication and during the 24 h immedi-
ately following the first dose at corresponding stan-
dardized time points. Six standardized time points
(1AM, 6AM, 10AM, 1PM, 6PM, and 10 PM) were
selected to capture comprehensive diurnal varia-
tions in vital signs and align with standard hospital
vital sign monitoring protocols, ensuring consisten-
cy in data collection both pre and post medication
initiation (Figure 1).

In addition, age, biological sex, primary diagnoses,
known chronic illnesses, daily drug regimens, con-
sultation dates, and consultation notes were
recorded for each participant. As the major diagno-
sis for hospitalization may affect the vital signs, the
major comorbidities/diagnoses were divided into
three categories: oncological diseases, infectious
diseases, and other disorders (cardiovascular di-
seases, pulmonary diseases, endocrine and
metabolic diseases, neurological diseases). Patients
were administered one of four psychotropic medi-
cations (olanzapine, quetiapine, mirtazapine, or

MArtazapng
Dlarriagine
|  Quetapne
Trazodono

Premedication measurements g\ Post-medicalion measurements
Comm—C) O O O o g e g g e v
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Figure 1. Time points when vital signs were recorded
before and after medication initiation
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trazodone), as prescribed by the psychiatric consul-
tation service. The initial dose ranges used were
mirtazapine, 15 mg, olanzapine 2.5-5 mg, quetia-
pine 12.5-25 mg, and trazodone, 25-50 mg. All
medications were administered orally, typically
once daily, for the first 24 hours of observation. In
addition, the current usage of antihypertensive
drugs (diuretics, angiotensin-converting enzyme
inhibitors, angiotensin II receptor blockers, and
their combinations) was recorded, and 184 patients
were divi-ded into two groups: those who used anti-
hypertensive drugs (n=85) and those who did not
(n=99).

Statistical Analysis

Descriptive statistics were computed for demo-
graphic and clinical variables, including means,
medians, and standard deviations for continuous
variables and frequencies and percentages for cate-
gorical variables. Baseline continuous variables
were compared across treatment groups using one-
way analysis of variance (ANOVA) or the Kruskal-
Wallis test, and categorical variables were com-
pared using chi-square or Fisher’s exact tests, as
appropriate based on distributional assumptions.
We performed repeated measurements of five
physiological outcomes (systolic blood pressure,
diastolic blood pressure, heart rate, oxygen satura-
tion, and temperature) using linear mixed-effects
models. For each outcome, the fixed effects struc-
ture included group, phase (post vs. pre), time
(within-day order), and group x phase interaction.
Subject-specific random intercepts accounted for
heterogeneity between the subjects. Models were
estimated with maximum likelihood for likelihood
ratio testing, and standard errors were used to com-
pute Wald’s 95% confidence intervals for parame-
ter estimates. For block-wise inference on fixed
effects, we computed likelihood ratio tests by com-
paring the full models with reduced models that

omitted the term of interest. Because we examined
the phase effect across the five outcomes, we cont-
rolled for multiple comparisons using Holm’s
method (family wise error rate, =0.05).

Missing repeated-measures data were handled
within a mixed-model framework that accommo-
dated unbalanced longitudinal data without impu-
tation. The post-medication 1:00 AM time point
had a higher rate of missing observations (~50%),
consistent with the overnight clinical workflow,
where vital signs may not be recorded if patients
are sleeping and clinically stable. As this represen-
ted the earliest physiological response window after
medication administration, it was retained for the
primary analysis. Missingness at all other time
points ranged from 10 to 30%.

RESULTS
Sample Characteristics

Of the 871 consultation episodes screened, 680
were ineligible after applying prespecified criteria,
leaving 191 eligible episodes. Seven eligible
episodes were excluded because the recommended
target medication was not administered, resulting
in a final analytic cohort of 184 patients. The pri-
mary reasons for hospitalization in the study
sample were oncological disorders (n=109), infec-
tious diseases (n=31), neurological disorders (n=
10), cardiovascular diseases (n=8), renal and he-
patic insufficiency (n=10), pulmonary diseases (n
=8), orthopedic surgery (n=4), and non-oncologi-
cal abdominal surgery (n=4). The mean age was
68.2+14.4 (median =70, min=20, max=100), and
40.2% of the sample were females. Of the patients,
21.4% had a diagnosis of delirium, and 16.9% had
an ongoing infection. Of the patients, 46.2% were
taking antihypertensive medications. The most

Total Mirtazapine  Olanzapine Quetiapine Trazodone p
Sample size N (%) 184 (100) 86 (46.8) 17.(9.2) 58 (31.5) 23 (12.5)
Age (mean—SD) 68.24-14.37  65.9-14.83 66.1-12.87 73.3-12.65 65.7-15.31  0.025
Sex
Male 110 (59.8%)  50(58.1%) 10(58.8%) 39 (67.2%) 11(47.8%)  0.46
Female 74 (40.2%)  36(41.9%) 7(41.2%) 19(32.8%) 12(52.2%)
Accompanying Diagnosis
Oncological Disease 109 (59.2%)  61(70.9%) 6(35.3%) 28(48.3%) 14(60.9%)  p<0.001
Infectious Disease 31(16.8%) 8(9.3%) 4(23.5%) 16(27.6%) 3(13%) 0.024
Delirium 40(21.7%) 5(5.9%) 11(64.7%) 22(37.9%) 2(8.7%) p<0.001
Other comorbidities 136 (73.9%)  59(68.6%) 13(76.5%) 46(79.3%) 18(78.3%)  0.32
Antihypertensive use
No 99 (53.8%)  51(59.3%) 11(64.8%) 26(44.8%) 11(47.9%)
Yes 85 (46.2%) 35 (40.7%) 6(35.2%) 32(55.2%) 12(52.1%) 025

Table 2. Sample characteristics of the total sample and study groups
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commonly prescribed drugs were mirtazapine
(46.8%), quetiapine (31.5%), trazodone (12.5%),
and olanzapine (9.2%). The demographic and cli-
nical variables of the total sample and the medica-
tion groups are shown in Table 2.

In the comparative analysis of mean age across
drug groups, the quetiapine group exhibited a sig-
nificantly higher mean age than the other groups,
with no significant age differences observed among
the remaining drug groups (Kruskal-Wallis vari-
ance analysis, p=0.025). The prevalence of onco-
logical disorders was notably higher in the mirtaza-
pine group (70.9%) and lower in the olanzapine
group (35.3%) (p<0.001). The occurrence of deli-
rium also differed significantly between the groups
(p<0.001), with the olanzapine group demonstra-
ting a markedly higher incidence (64.71%).
Additionally, significant group differences were
observed in the occurrence of infection (P =0.024),
with the quetiapine group having the highest rate
(28.07%) and the mirtazapine group having the
lowest (9.3%). No significant differences were
identified between the groups with respect to other
comorbidities (p=0.32). Antihypertensive use did
not differ significantly between groups (p=0.25).

Linear Mixed-Effects Models

For systolic and diastolic blood pressure, oxygen
saturation, and temperature, neither the phase
main effect nor the group x phase interaction indi-
cated a systematic pre—post change; confidence
intervals spanned the null, and omnibus model
tests were non-significant. Random-intercept
mixed-effects models demonstrated an adequate
fit, suggesting that individual-level variability was
appropriately modeled.

The 1.00 am post-dose timepoint had ~50% mis-

Table 3. Linear Mixed-Effects Model Estimates for Vital Sign Outcomes

sing data (vs. 10-30% at other time points), reflec-
ting overnight workflow patterns rather than a sys-
tematic loss. This time point was retained given its
clinical relevance as the first post-dose observation
and mixed-model tolerance for unbalanced data.

In summary, while heart rate exhibited a modest
unadjusted decline from pre-to post-intervention,
multiplicity-adjusted analyses did not provide
definitive evidence of a consistent physiological
change across outcomes. The full numeric results,
including estimates, standard errors, CIs, omnibus
tests, and fit indices, are available in the tables and
figures.

DISCUSSION

The findings of this retrospective analysis provide
valuable insights into the effects of commonly pre-
scribed sedative psychotropic medications (olanza-
pine, quetiapine, mirtazapine, and trazodone) on
the vital signs of a cohort of hospitalized patients.
Given the increasing reliance on these medications
to manage psychiatric symptoms in medically
complex populations, understanding their physio-
logical effects is crucial to ensure patient safety and
optimize therapeutic outcomes.

The primary outcome of this study indicated that
there were no significant changes in vital signs,
including systolic and diastolic blood pressure,
heart rate, oxygen saturation, and body tempera-
ture, within 24 h of the administration of the selec-
ted psychotropic medications. This is a noteworthy
finding, especially considering the high prevalence
of comorbidities within the study population,
where nearly 60% of the patients had an oncologi-
cal disease. While previous research has highligh-
ted various adverse events associated with sedative
hypnotics, such as drowsiness and dizziness, there

Outcome Effect Estimate  95% CI Wald p Holm-adjusted Interpretation
(Beta) x1/F p
Heart rate Phase (Post  -1.72 -3.11t0-0.33 5.67 0.017 0.083 Trend; NS after correction
vs Pre)
Systolic BP  Phase (Post  0.42 -1.50 to 2.35 0.21 0.65 0.65 No effect
vs Pre)
Diastolic BP  Phase (Post  0.36 -1.10 to 1.82 0.16 0.7 0.7 No effect
vs Pre)
Oxygen Phase (Post  0.01 -0.10t0 0.12 033  0.56 0.56 No effect
saturation vs Pre)
Temperature  Phase (Post  0.02 -0.03 to 0.06 1.02 031 0.31 No effect
vs Pre)

Estimates represent fixed effects for the post-phase versus pre-phase change. Holm correction was applied across the five primary

phase tests. NS = non-significant after correction.
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has been limited empirical data specifically exami-
ning their impact on vital signs, such as blood pres-
sure, heart rate, and oxygen saturation (23). Our
study fills this gap by providing empirical data on
the short-term hemodynamic and respiratory
effects of these drugs in a clinical setting. For prac-
titioners, these results suggest that routine vital
sign monitoring, which is already the standard for
hospitalized patients, is sufficient to detect rare
adverse events.

The lack of significant differences in the vital signs
between the medication groups in this study may be
attributed to several factors. First, the patient po-
pulation had a high prevalence of comorbid condi-
tions, which could have influenced the stability of
vital signs, despite the use of sedative hypnotics.
Second, the dosages of the medications were tai-
lored to minimize adverse effects, reflecting the
clinical practice of cautious prescribing.

Published case reports have described serious car-
diopulmonary and hemodynamic events following
single-dose exposure to several of the study medi-
cations. Examples include bradycardia after a
single 30 mg dose of mirtazapine (16), bradycardia
and hypotension reported with olanzapine at doses
of 2.5-10 mg even in otherwise healthy individuals
(24-26), cardiopulmonary arrest after a single 25
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mg dose of quetiapine and sustained hypotension
after initiation at 50 mg (18,27), and bradycardia
after a 50 mg dose of trazodone (21,28). Although
these reports underscore potential idiosyncratic
vulnerability and the importance of clinical moni-
toring, causal inference is limited by their design
and the frequent presence of baseline medical risk
factors and co-medications. In contrast, evidence
from larger observational cohorts and synthesis
studies has generally not corroborated a high inci-
dence of severe acute physiological instability at
therapeutic doses in monitored settings (29-31).
The results of our study confirm previous studies
suggesting that psychotropic drugs are frequently
associated with adverse events in the elderly, severe
hemodynamic instability is less common than
feared when low doses are used (32,33). For
instance, a meta-analysis by (9) regarding antipsy-
chotics in delirium treatment highlighted that while
sedation is a frequent side effect, severe cardiovas-
cular events requiring discontinuation are relatively
rare compared with placebo administration.

The patient population included in the study comp-
rised elderly patients hospitalized for diseases, such
as cancer, delirium, and serious infections. In gen-
eral, this population requires sedative medications
for insomnia, agitation, and anxiety. In this popula-
tion, drug selection is challenging because of
comorbid diseases, polypharmacy, and unstable
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vital signs due to critical illness. Benzodiazepines
are not a good choice in this group because of the
risk of increasing confusion and depressing respira-
tion. Instead, antidepressants and antipsychotics
with sedative-hypnotic effects are preferred by
many psychiatrists (34). In this study, mirtazapine
was prescribed more frequently in the oncologic
patient group, which is understandable considering
the antiemetic and appetite-enhancing effects of
mirtazapine, since these patients usually complain
of nausea and lack of appetite, most of them being
cachectic. In the delirium group, quetiapine was
the preferred drug. Considering that these patients
often have hyperactive delirium and symptoms,
such as agitation, visual hallucinations, and delu-
sions, it is rational to prefer an antipsychotic with a
shorter half-life (35). Although trazodone is a reli-
able sedative antidepressant with a short half-life
and anxiolytic properties, it is less preferred than
mirtazapine for several reasons. First, mirtazapine
has additional antiemetic properties, and its anti-
histaminic effects are more pronounced (36).
Second, the sublingual form of mirtazapine is avail-
able as an advantage for patients with swallowing
difficulties and nausea while taking the drug. The
fact that olanzapine is less preferred than quetia-
pine, despite being a cardiac-safe and highly effec-
tive drug for acute agitation, may be due to the
preference for drugs with shorter half-lives because
of the risk of excessive sedation in this patient

group.

Despite these promising findings, several limita-
tions of this study remain to be acknowledged. The
retrospective nature of the study inherently limits
control over confounding variables and restricts the
ability to draw definitive causal conclusions regard-
ing the relationship between medication adminis-
tration and vital sign changes. Because eligibility
required a new initiation of a target sedative psy-
chotropic and excluded ICU consultations, the ana-
lytic cohort represents a selected subset of consult-
ed inpatients. Accordingly, these results should be
interpreted within the context of a selected consul-
tation-based cohort, and may not generalize to all
medically complex inpatients. Second, the lack of a
similar number of patients in the drug groups, and
the small number of patients in the trazodone and
olanzapine groups may have affected the results in
terms of comparison. Additionally, the sample size,
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although adequate for preliminary analysis, may
limit the generalizability of the findings. Future
prospective studies or randomized controlled trials
could help validate our findings and assess whether
certain patient populations (e.g., those with cardio-
vascular diseases) are more vulnerable to adverse
effects. Long-term outcomes were associated with
psychotropic-induced vital sign changes, particular-
ly in relation to mortality, length of hospital stay,
and rehospitalization.

Another limitation is the lack of detailed informa-
tion regarding the concurrent use of other medica-
tions, particularly those that could influence the
cardiovascular parameters. The interactions
between psychotropic medications and other phar-
macological agents remain underexplored and
understanding these interactions is essential for
optimizing patient safety. Importantly, the first
post-dose time point (1:00 AM) exhibited higher
missingness (~50%), which is consistent with rou-
tine overnight nursing practices in medically stable
patients. Because this represents the earliest phy-
siological window following medication administra-
tion, exclusion removes clinically meaningful infor-
mation. The retention of this time point and the
use of mixed-effects modeling minimized bias and
preserved interpretability. Sensitivity analyses
excluding the 1:00 AM time point yielded similar
findings, supporting the robustness of the results
(available upon request).

In conclusion, this retrospective analysis con-
tributes to the growing body of the literature on the
use of psychotropic medications in hospitalized
patients. These findings indicate that olanzapine,
quetiapine, mirtazapine, and trazodone have a
minimal impact on vital signs within the first 24 h of
administration, suggesting that these medications
can be safely utilized in acute care settings when
used at conservative doses. However, vigilant mon-
itoring of vital signs, particularly in patients with
comorbidities, remains paramount. Our findings
and current literature mainly highlight the impact
of interindividual differences, emphasizing that
factors such as comorbid cardiac conditions, age,
concurrent medications, and variables influencing
drug absorption play a crucial role. As psychiatric
care becomes increasingly integrated into the man-
agement of hospitalized patients, further research
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is essential to refine our understanding of the phy-
siological implications of psychotropic medications,
ultimately enhancing patient safety and therapeutic
efficacy in acute care settings.
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SUMMARY

Objective: Attention-Deficit/Hyperactivity Disorder (ADHD) is characterized by executive dysfunction, particularly in
working memory, inhibitory control, and attention. Anxiety disorders frequently co-occur with ADHD and may exa-
cerbate or obscure these deficits. This study aimed to retrospectively evaluate neuropsychological test performance in
ADHD with and without comorbid anxiety.

Method: This retrospective, cross-sectional study was conducted at the Child and Adolescent Psychiatry Outpatient
Clinic of Kartal Dr Lutfi Kirdar City Hospital. Clinical records of patients aged 6-18 years presenting with inattention
between January 2023 and April 2024 were reviewed. Performance on the Stroop Color-Word Test, d2 Test of
Attention, Digit Span, and Porteus Maze Test was analyzed. Participants were categorized into six groups based on
DSM-5 diagnoses: ADHD, ADHD + anxiety, ADHD + other diagnoses, anxiety only, other psychiatric diagnoses, and
non-diagnosed.

Results: A total of 159 participants (53.5% male; mean age = 14.07+2.42 years) were included. Digit Span scores
were significantly higher in the non-diagnosed group compared with all diagnostic groups (p<0.01). d2 error rates
were highest in the ADHD group (p<0.01). Stroop 4, Stroop 5, and total completion times were significantly longer
in the ADHD and ADHD + anxiety groups (p<0.01). Stroop correction scores were elevated in ADHD groups.
Discussion: Findings confirmed impairments in working memory, selective attention, and processing speed in ADHD
and comorbid groups. Anxiety did not exert a protective effect on inhibitory control but appeared to impose addition-
al burden on working memory. These results underscore the importance of considering anxiety when assessing exe-
cutive dysfunction in ADHD.

Key Words: ADHD, anxiety disorder, neuropsychological tests, working memory, Stroop, d2 attention

INTRODUCTION for much of the heterogeneity that characterizes

the clinical presentation of ADHD.
Attention-Deficit/Hyperactivity Disorder (ADHD)

is a prevalent neurodevelopmental disorder affec-
ting approximately 5% of children and is associated
with persistent, long-term adverse effects on aca-
demic achievement, social relationships, and over-
all adaptive functioning (1,2). Executive dysfunc-
tion has been consistently identified as a hallmark
feature of ADHD by empirical studies and meta-
analyses, with moderate impairments documented
in inhibitory control, working memory, and cogni-
tive flexibility (3,4). These deficits exert a signifi-

cant impact on functional outcomes and account
DOI: 10.5505/kpd.2026.18784

Anxiety disorders represent one of the most com-
mon comorbidities in ADHD. Current epidemio-
logical and clinical studies report that between
approximately one-third and nearly half of children
with ADHD either meet the diagnostic criteria for
at least one anxiety disorder or exhibit clinically sig-
nificant anxiety symptoms (5,6,7,8). However, the
impact of anxiety on executive functions in ADHD
is theoretically complex, and empirical findings
remain inconsistent (9,10,11). These inconsisten-
cies are attributed to several factors, including
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methodological differences in the measurement of
working memory and inhibition (e.g., scales and
neuropsychological tests), the manner in which
anxiety is assessed (dimensional / trait measures),
the failure to control for concurrent ADHD symp-
toms and other comorbidities, and the confounding
of adult and pediatric samples (12).

Some of these studies propose that anxiety exacer-
bates deficits in attentional control and working
memory within ADHD by increasing cognitive load
and impairing processing efficiency (13,14,15,16).
Conversely, other findings suggest that anxiety may
transiently enhance inhibitory performance
through arousal-based mechanisms, potentially
leading to performance gains under specific condi-
tions (17,18). Furthermore, a recent study indicat-
ed that trait anxiety is generally not associated with
executive function impairments in children with
ADHD. Consequently, comorbid anxiety may alle-
viate certain executive dysfunctions while exacer-
bating others, resulting in a multidimensional cog-
nitive profile that differs from the isolated presen-
tation of either disorder (12,19,20). These diver-
gent results underscore the need for a more
nuanced investigation into how anxiety modulates
executive functioning within diagnostically hetero-
geneous pediatric samples.

Despite the extensive literature examining execu-
tive function in ADHD, a significant research gap
persists regarding how neuropsychological tests
commonly used in real-world clinical settings dif-
ferentiate between ADHD, ADHD with comorbid
anxiety, and isolated anxiety disorders. Most exist-
ing studies rely on highly controlled research samp-
les, which often possess limited ecological validity.
In contrast, outpatient child and adolescent psychi-
atry clinics frequently evaluate children with over-
lapping symptoms, varying levels of functional
impairment, and complex patterns of comorbidity.
Determining whether these diagnostic groups
exhibit distinct performance patterns in routine
neuropsychological assessments is of critical impor-
tance for the accurate interpretation of test results
and for guiding clinical decision-making processes.

The present study addresses this research gap by
examining the performance of children presenting
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with complaints of inattention on neuropsychologi-
cal measures routinely administered in an outpa-
tient clinical setting. By comparing groups diag-
nosed with ADHD, ADHD with comorbid anxiety,
and anxiety disorders, we aimed to elucidate how
these conditions reflect differentiated profiles of
executive function and attentional performance
within an ecologically valid, naturalistic clinical
sample.

The hypotheses of our study are as follows:

1. Children diagnosed with ADHD are expected to
demonstrate significantly more pronounced
impairments in working memory and inhibitory
control compared to those diagnosed with isolated
anxiety disorders.

2. Children with ADHD + anxiety comorbidity are
predicted to exhibit relatively superior inhibitory
control compared to those with ADHD only.

3. The ADHD + anxiety group is expected to show
more severe working memory impairments relative
to the ADHD-only group.

4. Children with isolated anxiety disorders are
expected to display relatively preserved executive
function performance in comparison to both
ADHD groups.

METHOD

This retrospective, cross-sectional study was con-
ducted at the Child and Adolescent Psychiatry
Outpatient Clinic of Kartal Dr Lutfi Kirdar City
Hospital. Records of neuropsychological assess-
ments routinely administered to patients presen-
ting with complaints of inattention were obtained
from electronic health records and archived files
within the specified period (01 January 2023-01
April 2024). Ethical approval was obtained from
the Institutional Non-Interventional Clinical
Research Ethics Committee of Kartal Dr Lutfi
Kirdar City Hospital (Decision No: 010.99/39). The
study was carried out in accordance with the prin-
ciples outlined in the Declaration of Helsinki.
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Sample and Grouping
Inclusion criteria were as follows:
1. Age between 6 and 18 years;

2. Presentation to the outpatient clinic with com-
plaints of inattention and/or a provisional diagnosis
of ADHD;

3. Attainment of valid scores on at least two neu-
ropsychological assessments (Stroop, d2, Porteus,
Digit Span) within the same evaluation period;

4. Clinical assessment conducted in accordance
with Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) criteria.

Exclusion criteria included:

1. Presence of intellectual disability (Intelligence
Quotient (IQ) < 70);

2. Neurological disorders, epilepsy, or chronic
medical conditions;

3. Diagnosis of autism spectrum disorder;

4. Incomplete or insufficient neuropsychological
test records.

Participants were categorized into six groups based
on clinical evaluations conducted according to
DSM-5 diagnostic criteria: ADHD, ADHD with
comorbide anxiety disorder, ADHD with other psy-
chiatric diagnoses, anxiety disorders, other psychi-
atric disorders, and a non-diagnosed group.

The “non-diagnosed group” consisted of individu-
als who presented with complaints of inattention
but did not meet criteria for any psychiatric disor-
der according to DSM-5 following clinical assess-
ment. We emphasize that the non-diagnosed group
in this study does not represent a community-based
healthy control sample. Thus, this group should not
be interpreted as a true healthy control group;
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rather, it reflects a “clinically referred, non-diag-
nosed” comparison group. Although not a healthy
control sample, this group was used as the refer-
ence category for comparative analyses within the
study.

All neuropsychological assessments were conduct-
ed prior to the initiation of any pharmacological
treatment. In our clinical protocol, medication is
introduced only after neuropsychological testing is
completed; therefore, none of the participants
were using psychotropic medication at the time of
assessment.

The Stroop Color-Word Test (SCWT): SCWT, origi-
nally developed by John Stroop in 1935, is sensitive
to frontal lobe functioning. It assesses the ability to
inhibit cognitive interference, which occurs when
the processing of one attribute of a stimulus dis-
rupts the simultaneous processing of another
attribute. In addition to interference control, the
test is used to evaluate other cognitive processes,
including selective attention, processing speed,
cognitive flexibility, and working memory. Longer
completion times and increased error rates indicate
difficulties in inhibitory control (21,22).

The test comprises four cards presented in five dif-
ferent conditions. During the first two cards, parti-
cipants are instructed to read words, whereas in the
third, fourth, and fifth cards, they are asked to
name colors. Both completion time and the num-
ber of errors/corrections are recorded. Scoring is
conducted in three ways: total errors, total correc-
tions, and the time elapsed from the “start” com-
mand to the reading of the last stimulus (23).

d2 Test of Attention: The d2 Test of Attention,
developed by Rolf Brickenkamp, is a paper-and-
pencil measure designed to assess selective atten-
tion, concentration, and processing speed.
Participants are required to accurately and rapidly
identify target symbols among distractors. The test
consists of 14 rows, each containing 47 characters.
For each row, participants are given 20 seconds to
cross out all instances of the “d” with two marks.
Missed targets are recorded as Error 1 (E1), while
incorrectly marked characters are recorded as
Error 2 (E2). The sum of E1 and E2, divided by the
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total number of processed items and multiplied by
100, yields the error percentage, which was used as
the primary outcome measure in the present study.
Error percentage was calculated based on raw per-
formance data, and no age-normed or education-
adjusted standardization was applied, as the prima-
ry aim of the study was to compare relative atten-
tional accuracy across diagnostic groups rather
than to determine performance relative to norma-
tive reference samples. Error percentage repre-
sents an established outcome parameter in the d2
literature and is commonly used as an index of
accuracy-based selective attention and inhibitory
control independent of processing speed (24).

The d2 Test has been shown to measure selective
attention and concentration with high reliability
(25).

Digit Span Subtest (WISC-1IV): The Digit Span sub-
test is part of the Wechsler Intelligence Scale for
Children — Fourth Edition (WISC-1V), one of the
updated versions of the Wechsler scales developed
to assess the cognitive abilities of children aged 6 to
16 years (26). In recent years, the WISC-IV has
been standardized in Tirkiye, and this updated
form has been widely implemented in clinical and
research settings (27).

In the present study, the Digit Span subtest of the
WISC-IV was employed to evaluate short-term
memory and verbal working memory. The forward
digit span primarily measures short-term memory
capacity, whereas the backward digit span is more
sensitive to executive functioning and information
manipulation processes (28).

In the present study, Digit Span was analyzed as a
single composite score. This methodological deci-
sion was necessitated by the wide age range of the
sample and the use of age-adjusted WISC-IV
scaled scores. According to the WISC-1V standard-
ization, reliable and comparable scaled scores are
provided for the total Digit Span score across dif-
ferent age groups; however, age-adjusted scaled
scores for the forward and backward components
separately are not consistently available.
Accordingly, all analyses were conducted using
age-adjusted WISC-IV scaled scores rather than
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raw scores (28,29).

Porteus Maze Test: The Porteus Maze Test, original-
ly developed by Porteus and later adapted into
Turkish by Todrol, is a non-verbal assessment tool
requiring participants to complete progressively
complex mazes without lifting the pencil or cross-
ing the lines (30). The test is designed to evaluate
executive functioning, planning ability, visuospatial
skills, and adaptability to novel situations (31).

Statistical Analysis

Statistical analyses were conducted using NCSS
(Number Cruncher Statistical System) 2020
Statistical Software (NCSS LLC, Kaysville, Utah,
USA). In evaluating the study data, quantitative
variables were summarized using descriptive statis-
tics (mean, standard deviation, median, minimum,
and maximum), while qualitative variables were
presented as frequencies and percentages.
Normality of distribution was assessed through
skewness-kurtosis values and Box Plot visual
inspection.

For comparisons of executive function scores
across diagnostic groups, sex, age, and grade level
were entered as covariates (adjusted), and ANCO-
VA was applied. When significant main effects
were detected, Bonferroni-adjusted post-hoc tests
were used to determine the source of group diffe-
rences. In addition, the assumption of homogeneity
of regression slopes was evaluated by testing inter-
action terms between diagnostic group and each
covariate (age, sex, and grade level). None of the
interaction terms were statistically significant (all p
> .05), indicating that the assumption was met for
all ANCOVA models.

Results were evaluated within a 95% confidence
interval, with statistical significance set at p < .05.

Interpretation of Partial Eta Squared (32):

0.01-0.05 Small effect size
0.06-0.14 Medium effect size
>0.14 Large effect size
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Table 1. Distribution of descriptive characteristics

n (%)
Gender Male 85 (53.5)
Female 74 (46.5)
Age Mean — SD 14.07-2.42
Median (Min| Max) 14.2 (6.5-17.9)
Education Level  Primary school 13(8.2)
Middle school 51(32.1)
High school 95 (59.7)
Diagnosis Clinically referred, non-diagnosed group 16 (10.1)
ADHD 62 (39.0)
ADHD +Anxiety 18 (11.3)
ADHD +Other psychiatric disorders 35(22.0)
Anxiety disorders 17 (10.7)

Other psychiatric disorders 11 (6.9)

Note. The clinically referred, non-diagnosed group does not represent a healthy control sample;

participants in this group were clinically evaluated for attentional complaints but did not meet
criteria for a psychiatric diagnosis.

Cohen proposed these benchmarks for eta squared
(n?). Partial eta squared (n?p) values are commonly
interpreted using the same criteria, as emphasized
by Richardson (2011), who states: “Partial eta
squared values are commonly interpreted using
Cohen’s benchmarks for n?” (32,33).

RESULTS

The study was conducted with a total of 159 parti-
cipants, of whom 46.5% (n = 74) were female.
Participants’ ages ranged from 6.5 to 17.9 years,
with a mean age of 14.07 = 2.42 years. The descrip-
tive characteristics of the participants are presen-
ted in Table 1.

In the ADHD + Other Diagnoses group, comorbid
conditions accompanying ADHD included opposi-
tional defiant disorder in 8.8%, depression in 4.4%,
learning disorder in 2.5%, conduct disorder in
1.9%, tic disorder in 1.3%, obsessive compulsive
disorder in 1.3%, trichotillomania in 0.6%, primary
nocturnal enuresis in 0.6%, and encopresis in 0.6%
of the total sample. In the Other Psychiatric

Table 2. Distribution of scores on psychometric tests

Disorders group, diagnoses consisted of depression
in 2.5%, obsessive—compulsive disorder in 1.3%,
conduct disorder in 1.3%, adjustment disorder in
1.3%, and eating disorder in 0.6% of the total
sample.

The mean and median scores of the psychometric
assessments administered to the participants are
presented in Table 2.

Comparisons of psychometric test performance
across diagnostic groups are presented in Table 3.
When age, sex, and grade level were controlled as
covariates, no significant differences were observed
for the Porteus Maze Test (F(5, 153) = 1.81,p =
0.367, partial n? = 0.037).

When age, sex, and grade level were controlled as
covariates, Digit Span scores differed significantly
across diagnostic groups. ANCOVA revealed a sig-
nificant main effect of diagnostic group on Digit
Span performance (F (5, 153) = 32.95, p = 0.001,
partial n> = 0.534). The clinically referred, non-
diagnosed group had significantly higher Digit
Span scores compared with the ADHD, ADHD
+anxiety, ADHD +other diagnoses, anxiety disor-
ders, and other psychiatric disorders groups
(respectively: p = 0.001; p = 0.001; p = 0.001; p =
0.001; p = 0.001; p < 0.01). Additionally, partici-
pants in the “other psychiatric disorders” group
scored higher than those in the ADHD group (p =
0.010; p < 0.05). The effect size was calculated as
0.663.

The distribution of Digit Span scores across diag-
nostic groups is illustrated in Figure 1.

Measure Mean + SD Median (Min-Max)
The Porteus Maze Test 94.75+14.48 96 (43-127)
Digit Span 3.5242.15 3 (1-10)

d2 Test of Attention (error percentage) 11.29+7.22 10.2 (0.3-40)
Stroop 1 time 9.56+2.41 9 (6-20)
Stroop 2 time 10.80+3.76 10 (6-33)
Stroop 3 time 14.80+4.58 14 (7-35)
Stroop 4 time 19.56+5.67 19 (10-47)
Stroop 4 errors 0.06+0.40 0(0-4)
Stroop 4 corrections 0.40+0.76 0 (0-5)
Stroop 5 time 29.99+10.22 28 (14-84)
Stroop 5 errors 0.63+2.27 0 (0-18)
Stroop 5 corrections 1.45+1.50 1(0-7)

Total Stroop time 84.71+21.91 80 (46-204)

Note. Time values are presented in seconds. Digit Span values represent age-adjusted WISC-IV scaled scores. Although the
theoretical scaled score range is 1-19, the observed range in the present sample was 1-10.
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Figure 1. Distribution of Digit Span scores across diagnostic groups
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ANCOVA revealed a significant main effect of
diagnostic group on d2 Test of Attention error per-
centages after adjusting for age, sex, and grade
level (F(5, 153) = 12.42, p = 0.001, partial n? =
0.301). The clinically referred, non-diagnosed
group demonstrated lower error percentages com-
pared to participants with ADHD, ADHD with
comorbid anxiety, and ADHD with other psychi-
atric diagnoses (p = 0.001, p = 0.022, and p =
0.001, respectively; p < 0.05). Conversely, individu-
als diagnosed with ADHD exhibited higher error
percentages relative to those with ADHD + anxi-
ety, ADHD + other psychiatric diagnoses, anxiety
disorders, and other psychiatric disorders (p =
0.019, p = 0.006, p = 0.001, and p = 0.001, respec-
tively; p < 0.01). The distribution of d2 Test of
Attention error percentages across diagnostic
groups is illustrated in Figure 2.

Comparisons of Stroop Test Card 4 scores across
diagnostic groups are presented in Table 4. After
adjusting for age, sex, and grade level, Stroop Test
Card 4 completion times differed significantly
across diagnostic groups (F(5, 153) = 3.49, p =
0.005, partial n? = 0.108). The clinically referred,
non-diagnosed group demonstrated shorter Stroop

4 times compared with the ADHD +anxiety and
ADHD +other groups (p = 0.004; p = 0.012; p <
0.05). Similarly, individuals in the “other psychi-
atric disorders” group had shorter Stroop 4 times
than those in the ADHD +anxiety and ADHD
+other groups (p = 0.007; p = 0.021; p < 0.05).
The effect size was calculated as 0.160.

When age, sex, and grade level were controlled as
covariates, Stroop 4 correction scores did not differ
significantly across diagnostic groups (p > 0.05).

Comparisons of Stroop Test Card 5 scores across
diagnostic groups are presented in Table 5. Stroop
Test Card 5 completion times showed significant
differences across diagnostic groups after covariate
adjustment (F(5, 153) = 3.22, p = 0.009, partial n?
= 0.100). Participants in the clinically referred,
non-diagnosed group had shorter Stroop 5 times
compared with those in the ADHD and ADHD
+other groups (p = 0.002 and p = 0.001, respec-
tively; p < 0.01). The effect size was calculated as
0.130. When age, sex, and grade level were con-
trolled as covariates, Stroop 5 correction scores
showed statistically significant differences across
diagnostic groups (p=0.001; p< 0.01). Participants

Figure 2. Distribution of d2 Test of Attention error percentages across diagnostic groups
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Table 3. Comparison of psychometric test scores across diagnostic groups

Partial Eta Model
F Df p Squared F Modelp R?
The porteus maze test
Gender 208,930 1 0,303 0,007
Age 39,746 1 0,653 0,001
Education Level 49,125 1 0,617 0,002 1,814 0,052 0,150
Diagnosis 153,463 5 0,563 0,027

Partial eta squared

IClinically referred,
non-diagnosed

group (n=16) 98,35+3,55

2ADHD (n=62) 93,53+1,86

3ADHD-+anxiety

(n=18) 91,62+3,84

4ADHD-+other 0,367 0,037

psychiatric

disorders (n=35) 93,76+2,40

SAnxiety disorders

(n=17) 91,20+4,50

¢ Other psychiatric

disorders (n=11) 102,1144,53

Digit Span F Df P Partial Eta squared
Gender 0,034 1 0,853 0,000

Age 1,585 1 0,210 0,011

Education Level 0,001 1 0,982 0,000 22,441 0,001** 0,686
Diagnosis 32,948 5 0,001 ** 0,534

Mean+Sd p

Partial Eta Squared

IClinically referred,
non-diagnosed

group (n=16) 8,45+0,32

2ADHD (n=62) 2,5140,17

3ADHD-+anxiety

(n=18) 3,3340,35

4“ADHD-+other 0,001 ** 0,663

psychiatric

disorders (n=35) 3,02+0,22

SAnxiety disorders

=17) 3,54+0,41

© Other psychiatric

disorders (n=11) 4,05+0,41

d2 Test of F Df p Partial Eta Squared
Attention (error

percentage)

Gender 0,021 1 0,884 0,000

Age 0,846 1 0,359 0,006

Education Level 1132 1 0,289 0,008 6,546 0,001** 0,389
Diagnosis 12,422 5 0,001** 0,301

Mean + SD P

Partial Eta Squared

IClinically referred,
non-diagnosed

group (n=16) 3,74+1,50
2ADHD (n=62) 15,70+0,79
3ADHD-+anxiety

(n=18) 11,14+1,62
4“ADHD+other 0,001%* 0,343
psychiatric

disorders (n=35) 10,72+1,02
SAnxiety disorders

(n=17) 6,84+1,90
¢ Other psychiatric

disorders (n=11) 4,84+1,92

Note. Analyses were conducted using ANCOVA adjusted for age, sex, and grade level. Post hoc comparisons were performed using
Bonferroni correction. The clinically referred, non-diagnosed group does not represent a healthy control sample' **p<0.01/

in the clinically referred, non-diagnosed group had
lower Stroop 5 correction scores compared with
those in the ADHD group (p = 0.004; p < 0.01).
The effect size was calculated as 0.102.

Comparisons of total Stroop test completion times
across diagnostic groups are presented in Table 6.
Total Stroop test completion times differed signifi-
cantly across diagnostic groups after adjusting for
age, sex, and grade level (F(5, 153) = 242, p =
0.039, partial n? = 0.078). Participants in the clini-
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cally referred, non-diagnosed group had shorter
total Stroop completion times compared with those
in the ADHD, ADHD +anxiety, and ADHD
+other groups (p = 0.001; p = 0.043; p = 0.007; p
< 0.05). The effect size was calculated as 0.115.

DISCUSSION

In the present study, we retrospectively evaluated
the results of routinely administered neuropsycho-
logical tests (Stroop, d2, Digit Span, and Porteus
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Maze) in children and adolescents presenting with
complaints of inattention, with the aim of compar-
ing executive function and attentional profiles
across different diagnostic groups. Before inter-
preting the group differences observed in this
study, an important methodological consideration
should be emphasized. The clinically referred, non-
diagnosed group did not constitute a healthy con-
trol sample drawn from the general population, but
rather a clinically referred group evaluated for
attentional complaints who did not meet criteria
for a psychiatric diagnosis. As such, group compar-
isons should be interpreted within the context of a
realworld clinical referral setting rather than as
contrasts between psychopathology and normative
development. This distinction is critical for under-
standing both the magnitude and the clinical mean-
ing of the observed executive function differences.
In interpreting these findings, it is important to
consider that effect size estimates particularly for
Digit Span may be influenced by the unequal distri-
bution of participants across diagnostic groups.
The clinically referred, non-diagnosed group was

Table 4. Comparison of Stroop Test Card 4 Scores Across Diagnostic Groups

relatively small, and this imbalance may have con-
tributed to inflated partial eta squared values.
Accordingly, these large effect sizes should be
interpreted conservatively, as reflecting potentially
meaningful patterns within a realworld clinical
referral sample rather than precise estimates of
population level effects. In addition to group size
imbalance, several methodological factors may
have contributed to the relatively large partial eta
squared values observed in the present study, par-
ticularly for Digit Span performance. Restricted
variance within certain diagnostic groups may have
accentuated between-group differences, thereby
inflating effect size estimates. Moreover, the use of
age-adjusted scaled scores within a clinically
referred sample may introduce a degree of metric
compression, which can further amplify apparent
group effects. Finally, although ceiling or floor
effects were not formally tested, the possibility that
some measures exhibited limited score dispersion
in specific groups cannot be excluded. Accordingly,
the reported effect sizes should be interpreted with
appropriate caution and within the methodological

Partial

F df p Eta Model Modelp R?
Squared
Stroop 4 time
Gender 0,237 1 0,627 0,002
Age 0,768 1 0,382 0,005
Education Level 3,402 1 0,067 0,023 4,059 0.00r** 0,238
Diagnosis 3487 5 0,005** 0,108
Mean+SD _ p Partial eta squared
IClinically referred,
non-diagnosed
group (n=16) 15,94+1,28
2ADHD (n=62) 19,81+0,67
3ADHD+anxiety
(n=18) 22,90+1,38
4“ADHD+other 0,001** 0,160
psychiatric
disorders (n=35) 21,20+0,86
SAnxiety disorders
(n=17) 17,02+1,62
¢ Other psychiatric
disorders (n=11) 15,20+1,63
Stroop 4 corrections  F df p Partial Eta Squared
Gender 1,280 1 0,260 0,009
Age 1,095 1 0,297 0,008
Education Level 1,076 1 0,301 0,007 0,594 0,867 0,055
Diagnosis 0,733 5 0,600 0,025
Mean—SD _p Partial Eta Squared
IClinically referred,
non-diagnosed
group (n=16) 0,28+0,20
2ADHD (n=62) 0,48+0,10
3ADHD+anxiety
(n=18) 0,25+0,21
4ADHD+other 0,570 0,026
psychiatric
disorders (n=35) 0,48+0,13
SAnxiety disorders
(n=17) 0,0740,25
¢ Other psychiatric
disorders (n=11) 0,56+0,25

Note. Analyses were conducted using ANCOVA adjusted for age, sex, and grade level. Post hoc comparisons were

performed using Bonferroni correction. **p<0.01
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context of a heterogeneous, real-world clinical
referral sample rather than as precise estimates of
population-level effects. Such methodological fac-
tors have been previously noted in the statistical li-
terature as potential influences on effect size esti-
mation (32, 34).

Our findings can be tentatively summarized along
three main axes. First, short-term memory and
working memory performance, as measured by the
Digit Span task, was significantly higher in the cli-
nically referred, non-diagnosed group. Second, in
the domain of selective attention and processing
speed, indexed by d2 error percentages, the most
pronounced impairments were observed in the
ADHD group. Marked deficits were also evident in
the ADHD + anxiety and ADHD + other diagno-
sis groups. Third, indices of inhibitory control,
interference suppression, and processing speed,
reflected by Stroop 4, Stroop 5, and total comple-
tion times, were significantly longer in the ADHD,
ADHD + anxiety, and ADHD + other groups. By
contrast, scores on the Porteus Maze Test did not

Table 5. Comparison of Stroop Test Card 5 scores Across Diagnostic Groups

differ significantly among diagnostic groups.

The literature consistently emphasizes that indivi-
duals with ADHD exhibit core deficits in executive
functions, particularly in working memory and
attentional processes, which are considered hall-
mark features of the disorder. Our findings are
broadly consistent with this evidence (3, 35, 36).
The significantly lower Digit Span scores observed
in the ADHD group compared with the clinically
referred, non-diagnosed group provide additional
support for the presence of deficits in verbal wor-
king memory and short-term memory among indi-
viduals with ADHD (37, 38). Similarly, our obser-
vation that d2 Test of Attention error percentages
were highest in the ADHD group and lowest in the
clinically referred, non-diagnosed group mirrors
prior findings in the literature, highlighting sub-
stantial impairments in selective attention and
error sensitivity in ADHD (39,40).

The findings of our study regarding comorbid an-
xiety disorder revealed a pattern that diverges

Partial Eta
F df P Squared

Model F

Modelp R?

Stroop 5 time

Gender 0,532
Age 2,003
Education Level 3,847
Diagnosis 3,215

0,467 0,004
0,159 0,014
0,052 0,026
0,009** 0,100

D= ==

2,682 0,002** 0,207

Mean — SD P

Partial eta squared

!Clinically referred,

non-diagnosed group

(n=16) 20,74-2,42
2ADHD (n=62) 31,34-1,27
3ADHD+anxiety
(n=18)
4ADHD+other
psychiatric disorders
(n=35)

SAnxiety disorders
(n=17)

¢ Other psychiatric
disorders (n=11) 24,69-3,09

31,01-2,62
0,001%* 0,130

32,47-1,64

28,70-3,07

Stroop 5 corrections F df p

Partial Eta Squared

Gender 0,077 0,782 0,001
Age 0,012 0,914 0,000
Education Level 0,038 0,846 0,000
Diagnosis 2,225 0,055 0,072

1,433 0,145 0,122

Mean — SD p

Partial Eta Squared

IClinically referred,
non-diagnosed group
(n=16)

2ADHD (n=62)
3ADHD+anxiety
(n=18)
4ADHD+other
psychiatric disorders
(n=35)

SAnxiety disorders
(n=17)

¢ Other psychiatric
disorders (n=11)

0,27-0,37
1,84-0,20

1,71-0,40
0,001%* 0,102

1,57-0,25
0,83-0,47

1,39-0,48

Note. Analyses were conducted using ANCOVA adjusted for age, sex, and grade level. Post hoc comparisons were performed

using Bonferroni correction. *¥p<0.01
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Table 6. Comparison of Total Stroop Test Completion Times Across Diagnostic Groups

Partial Eta 2
F df p Squared Model F Modelp R
Stroop Total Time
Gender 0,573 0,450 0,004
Age 0,274 0,602 0,002 o
Education Level 1721 0192 0012 2,698 0.002% 0208
Diagnosis 2,420 0,039* 0,078

Mean—SD p Partial eta squared
IClinically referred,
non-diagnosed group
(n=16) 68,60-5,18
2ADHD (n=62) 87,79-2,72
SADHD+anxiety
(n=18) 82,71-5,61

4ADHD+other
psychiatric disorders

0,003** 0,115

(n=35) 90,77-3,51
SAnxiety disorders
(n=17) 79,26-6,58
Other psychiatric
disorders (n=11) 71,66-6,62

Note. Analyses were conducted using ANCOVA adjusted for age, sex, and grade level. Post hoc comparisons were

nerformed using Bonferroni correction. **»<0.01

somewhat from previous literature. On measures
of inhibitory control and processing speed (Stroop
completion times), the ADHD + anxiety group did
not demonstrate superior performance compared
with the ADHD-only group; instead, they exhibited
similar or, in certain comparisons, even slower
response times. This observation does not fully cor-
respond with prior meta-analytic and observational
findings suggesting that anxiety may attenuate
inhibitory control deficits in ADHD, with relatively
improved inhibitory performance reported in
ADHD with comorbid anxiety.

Although the six-group structure was retained to
preserve ecological validity and reflect real world
clinical presentations, the relatively small size of
some diagnostic subgroups and the multiple com-
parisons performed necessitate a cautious interpre-
tive framework. Accordingly, the present findings
should be viewed as exploratory and hypothesis
generating rather than confirmatory, highlighting
patterns that warrant replication in larger and
more balanced samples. These findings can be
interpreted within several complementary theoret-
ical frameworks. First, executive function hetero-
geneity models emphasize that ADHD is not a uni-
tary executive dysfunction but rather encompasses
distinct cognitive domains, such as working memo-
ry, attention, and inhibition that follow partially
dissociable patterns and developmental trajectories
(35). Our results are broadly consistent with this
framework, showing large effect sizes for Digit
Span and d2 performance, moderate effects for
Stroop completion times, and no discriminative
effect for the Porteus Maze Test. This pattern sug-
gests that comorbid anxiety may interact with cer-
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tain executive domains while exerting minimal
influence on others, imposing additional cognitive
load rather than systematically improving inhibito-
ry control.

From the perspective of the RDoC Cognitive
Systems domain, the tasks employed in this study
map onto core constructs including cognitive con-
trol and inhibition (Stroop), selective attention and
processing speed (d2), and working memory (Digit
Span). The observed performance patterns across
ADHD, ADHD with comorbid anxiety, and anxi-
ety-only groups support a dimensional and transdi-
agnostic interpretation within this clinically
referred sample executive dysfunction. Rather than
reflecting discrete diagnostic categories, these dif-
ferences appear to index variability in underlying
cognitive systems that cut across traditional diag-
nostic boundaries (41,42).

Attentional Control Theory (ACT) provides a
coherent account of why comorbid anxiety did not
confer enhanced inhibitory performance in the
ADHD + anxiety group. According to ACT, anxi-
ety disrupts processing efficiency by weakening
goal-directed attentional control and increasing
reliance on stimulus-driven or internally focused
processes, such as worry (15, 43). Under neutral,
non-emotional testing conditions, such as those
characterizing the Stroop task in the present study,
anxiety is unlikely to produce the heightened cau-
tion or performance-enhancing effects sometimes
observed in evaluative or threat-related contexts.
Instead, central executive resources may become
increasingly taxed, resulting in prolonged response
times despite preserved accuracy. This mechanism
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plausibly explains why the ADHD + anxiety group
exhibited longer Stroop completion times without
corresponding increases in error rates (44).

Importantly, this pattern may also be attributable
to the nature of the outcome measures employed.
Executive functioning in the present study was pre-
dominantly indexed by time- and speed-based
parameters. Although participants demonstrated
comparable accuracy and correction scores across
groups, time-dependent measures appeared to be
more sensitive to the cognitive slowing and
increased mental effort associated with anxiety
(13,14,15). Moreover, the comorbid anxiety group
was clinically heterogeneous, encompassing differ-
ent anxiety disorder subtypes and varying levels of
state anxiety. Such heterogeneity may further
obscure any consistent masking or compensatory
effects of anxiety on executive performance in clin-
ically referred samples (45).

Finally, developmental considerations are essential
for interpreting these findings. Inhibitory control
tends to reach near adult levels earlier in develop-
ment, whereas working memory and cognitive flex-
ibility continue to mature throughout adolescence
(46, 47). Age related convergence in inhibitory pro-
cesses may therefore have reduced detectable dif-
ferences between ADHD and ADHD + anxiety
groups, while the more protracted developmental
trajectories of working memory and attentional
control remained sensitive to diagnostic variation.
This interpretation aligns with developmental delay
models of ADHD, which posit disrupted yet not
necessarily deviant executive function maturation
(48).

Together, these complementary theoretical frame-
works underscore that comorbid anxiety does not
exert a uniform or straightforward influence on
executive functioning in ADHD. Rather, its effects
appear to be domain-specific, developmentally
contingent, and shaped by task characteristics, an-
xiety subtype, and underlying cognitive demands
(36,47). This nuanced interaction carries important
clinical implications, as understanding whether
anxiety imposes additional burden, or alters the
expression, of executive function deficits may
refine both diagnostic interpretation and individu-
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alized intervention planning.

Consistent with this view, working memory impair-
ments were evident in both the ADHD and ADHD
+ anxiety groups, with significantly lower Digit
Span performance compared to the non-diagnosed
group. This pattern aligns with theoretical and
empirical models suggesting that anxiety imposes a
sustained cognitive load that competes for limited
executive resources, particularly within working
memory systems (10, 49). Anxiety related cognitive
activity may strain processing capacity, disrupt
attentional focus, and complicate mental manipula-
tion, thereby impairing short-term memory perfor-
mance (15, 50).

Importantly, anxiety in the present study was
assessed categorically through structured clinical
interviews rather than via dimensional symptom
measures. Accordingly, the “anxiety” captured
here likely reflects trait-like, chronic anxiety rather
than transient, state-dependent fluctuations. Tasks
such as Digit Span, administered under neutral and
non-evaluative conditions, are known to be more
sensitive to enduring cognitive interference than to
acute state anxiety. This may explain why the
ADHD + anxiety group did not exhibit dispropor-
tionately greater working memory impairment re-
lative to the ADHD-only group. This interpreta-
tion is consistent with Attentional Control Theory,
which posits that state anxiety exerts stronger dis-
ruptive effects under conditions of evaluative
threat, a context not present in the current clinical
assessment setting (15, 43).

At the same time, prior studies have reported
mixed findings, with some suggesting that anxiety
may exaggerate estimates of working memory
impairment in ADHD (20, 51), highlighting the
complexity of this interaction. This heterogeneity
was also reflected in the attentional findings of the
present study. On the d2 Test of Attention, indivi-
duals with ADHD and comorbid anxiety demon-
strated lower error rates compared with those with
ADHD alone. This result mirrors inconsistencies in
the literature and underscores the importance of
considering anxiety subtypes and symptom dimen-
sions, as different anxiety profiles may differential-
ly influence attentional vigilance, error monitoring,
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and cautious responding (14).

In contrast, inhibitory control and processing speed
measures revealed a more consistent pattern across
ADHD-based groups. Prolonged Stroop comple-
tion times were observed in the ADHD, ADHD +
anxiety, and ADHD + other diagnosis groups,
whereas error and correction rates did not differ
significantly. This dissociation suggests that time-
based indices may be more sensitive than accuracy
metrics in capturing the cognitive slowing and
increased executive load associated with anxiety. In
line with Attentional Control Theory, anxiety may
preserve performance effectiveness while reducing
processing efficiency, leading to slower response
times despite intact error control (44).

The absence of significant group differences on the
Porteus Maze Test warrants specific consideration.
Several methodological and conceptual factors may
account for this finding. First, the task may have
been insufficiently demanding across the wide
developmental range of 6-18 years, resulting in
restricted variability and potential ceiling effects.
Second, contemporary executive function hetero-
geneity models emphasize that ADHD is most
robustly associated with deficits in working memo-
1y, sustained attention, and interference control,
while planning measures often show weaker and
more inconsistent associations (3). Consistent with
this framework, the present study demonstrated
large effect sizes for Digit Span and d2 error per-
centage, moderate effects for Stroop latencies, but
no discriminative effect for the Porteus Maze.

Finally, given the clinically heterogeneous and eco-
logically representative nature of the sample (52),
it is plausible that the broad planning abilities
assessed by the Porteus Maze were relatively pre-
served across diagnostic groups. In contrast, more
narrowly defined executive processes, such as ver-
bal working memory, selective attention, and inter-
ference control, yielded clearer diagnostic differen-
tiation. Together, these findings suggest that the
Porteus Maze Test may be less sensitive than Digit
Span, d2, and Stroop measures for distinguishing
ADHD and comorbid presentations within this
developmental period.
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From a clinical perspective, the present results sug-
gest the practical utility of brief, routinely adminis-
tered neuropsychological tools in real-world assess-
ment settings. Digit Span and the d2 Test of
Attention emerged as particularly sensitive mea-
sures for differentiating ADHD and comorbid
diagnostic subgroups among patients presenting
with attentional complaints. Stroop completion
times, rather than error indices, provided addition-
al insight into inhibitory control and processing
speed inefficiencies, especially in the presence of
comorbid anxiety. These findings further empha-
size the importance of incorporating dimensional
assessment of anxiety when interpreting executive
function test performance, as comorbid anxiety
may either obscure or exaggerate cognitive deficits
depending on the domain assessed and the metrics
employed.

Several limitations of this study should be acknow-
ledged. Although children with an IQ below 70
were excluded, standardized IQ scores were not
available for all participants, limiting control over
more subtle differences in intellectual functioning.
The Digit Span test was analyzed as a composite
score due to the wide age range of the sample and
reliance on age-adjusted WISC-IV norms; howev-
er, this approach may have reduced the specificity
of inferences regarding distinct working memory
subcomponents. Diagnostic groups were unbal-
anced in terms of sample size, which may have
reduced statistical power for some comparisons,
despite the use of covariate-adjusted ANCOVA
models, conservative post-hoc corrections, and
effect size reporting. The retrospective design of
the study restricted the standardization of assess-
ment conditions and precluded systematic evalua-
tion of contextual factors such as sleep patterns or
psychosocial stress. In addition, the absence of
symptom severity measures prevented dimensional
analyses of executive function in relation to symp-
tom burden. Anxiety disorders were treated cate-
gorically without differentiation by subtype or
severity, which may have reduced interpretive pre-
cision. Stroop 4 and 5 error scores showed extreme-
ly restricted variability, with near-ceiling perfor-
mance across participants, leading to their exclu-
sion from inferential analyses and suggesting that
error-based Stroop indices may be less sensitive for
differentiating diagnostic groups in this develop-
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mental range. Finally, the restricted performance
range observed on the Porteus Maze Test suggests
limited sensitivity of this measure within the stu-
died age group. Future prospective studies employ-
ing more balanced samples, dimensional symptom
measures, and broader executive function batteries
are warranted to extend and refine the present
findings.

In conclusion, the present study suggests that brief
and routinely administered neuropsychological
measures, particularly Digit Span and the d2 Test
of Attention, provide clinically meaningful and
practical indicators for differentiating ADHD and
comorbid diagnostic presentations in children and
adolescents referred for attentional complaints.
These tools may be useful for identifying impair-
ments in working memory and selective attention
within real world, time limited clinical settings.
Across diagnostic groups, ADHD was character-
ized by robust deficits in working memory, selective
attention, and processing efficiency, while pro-
longed response times on Stroop tasks indicated
impairments in inhibitory control and cognitive
speed in both ADHD and ADHD with anxiety. In
contrast, the absence of group differences on the
Porteus Maze Test suggests limited sensitivity of
planning-based measures for diagnostic differenti-
ation in this developmental range, highlighting the
importance of task selection when evaluating exec-
utive functioning in clinical practice. At the same
time, these findings should be interpreted within
the context of a clinically referred and ecologically
valid sample. The present results are best viewed as
exploratory and hypothesis generating rather than
confirmatory, particularly given the heterogeneity
of diagnostic groups and the imbalance in subgroup
sizes. Accordingly, replication in larger and more
balanced samples is warranted to further establish
the robustness and generalizability of these obser-
vations.

Importantly, our findings emphasize that comorbid
anxiety does not uniformly enhance or attenuate
executive functioning in ADHD. Rather, anxiety
appears to exert domain-specific and sometimes
counterbalancing effects, contributing to cognitive
slowing and increased working memory load with-
out conferring consistent benefits in inhibitory con-
trol. This underscores the necessity of considering
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comorbid anxiety, preferably through dimensional
assessment, when interpreting executive function
test performance in ADHD populations.

Overall, the results support the clinical utility of
multi-indicator executive function assessment
approaches and reinforce the value of ecologically
valid data derived from routine clinical referrals.
Future prospective studies incorporating standard-
ized symptom severity measures, balanced diagnos-
tic samples, and developmentally sensitive execu-
tive function tasks will be essential for refining
diagnostic interpretation and informing individua-
lized intervention strategies.
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SUMMARY

Esketamine is a glutamatergic treatment option for major depressive disorder, particularly treatment-resistant
depression, because of its rapid antidepressant effects. However, the expanding meta-analytic literature is cha-
racterized by methodological heterogeneity and partial overlap of primary trials, which complicates the clinical
interpretation of efficacy and safety findings. A higher-level synthesis is therefore needed to contextualize the
existing evidence.

We conducted an umbrella review of published meta-analyses evaluating the efficacy and/or safety of eske-
tamine in adults with MDD. PubMed/MEDLINE and Scopus were searched for meta-analyses published between
December 2020 and December 2025. Given overlap of primary trials and heterogeneity in outcome definitions,
findings were synthesized qualitatively. Outcomes included depressive symptom severity, response and remis-
sion rates, suicidality-related outcomes, relapse and maintenance effects, and safety and tolerability.

Twenty-nine meta-analyses were included. Esketamine was associated with reductions in depressive symptom
severity compared with placebo, with effects most pronounced at very early post-administration time points
(hours to days). Reported effect sizes were generally small to moderate. Response and remission rates were
higher in the acute phase, particularly at early assessments. Outcomes related to suicidal ideation were exa-
mined in a limited number of meta-analyses and were largely confined to acute post-dose evaluations. Relapse
prevention and maintenance effects were reported in few meta-analyses and were mainly based on similar con-
tinuation-phase trials. Esketamine was associated with higher rates of non-serious adverse events, most com-
monly dissociation, dizziness, sedation, and gastrointestinal symptoms, while serious adverse events and all-
cause discontinuation were not consistently increased.

At the meta-analytic level, intranasal esketamine is associated with a rapid-onset antidepressant effect of mo-
dest magnitude that appears time-sensitive. Current evidence suggests that esketamine may be considered as
an adjunctive option for early symptomatic relief in selected patients. However, evidence regarding long-term
effectiveness, relapse prevention, and effects on suicidal ideation remains limited. Further independently fun-
ded studies with long-term outcomes are needed to better define its clinical role.

Key Words: Esketamine, Intranasal Administration, Major Depressive Disorder, Meta-Analysis, Suicidal Ideation,
Treatment-Resistant Depression

INTRODUCTION

Treatment-resistant depression (TRD) refers to
patients with major depressive disorder (MDD)
who remain symptomatic after two or more anti-
depressant trials administered at adequate doses
and for sufficient durations. The clinical relevance
of this population is substantial, as TRD has been
linked to a an increased risk of suicide, a recurrent

course, marked functional impairment, and greater
DOI: 10.5505/kpd.2026.68856

utilization of healthcare services. Population-based
studies indicate that approximately 20-30% of indi-
viduals with depression meet criteria for treatment
resistance (1,2). Accordingly, TRD represents a
major area of unmet need in clinical psychiatry.

Pharmacological treatments for depression have
historically been grounded in the modulation of
monoaminergic systems, including serotonin, nor-
adrenaline, and dopamine. However, persistently
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low rates of full remission and high risks of relapse
suggest that the biological underpinnings of
depression extend beyond monoaminergic dysfunc-
tion alone (3, 4). In recent years, a broader neuro-
biological framework has been proposed, incorpo-
rating mechanisms related to synaptic plasticity,
glutamatergic dysregulation, neuroinflammation,
and alterations in stress-response systems (2,4).
These developments have stimulated increasing
interest in novel, non-monoaminergic therapeutic
targets for depression.

Within this context, treatments targeting gluta-
matergic modulation have emerged as particularly
promising options in the management of TRD.
Esketamine, the S-enantiomer of ketamine that
acts as an N-methyl-D-aspartate (NMDA) receptor
antagonist, has gained clinical and scientific atten-
tion because of its rapid antidepressant effects and
its role in modulating synaptic plasticity.
Randomized controlled trials (RCTs) and subse-
quent meta-analytic evaluations have demonstra-
ted that esketamine can produce relatively early-
onset antidepressant effects in patients with
depression (5-7). Despite accumulating meta-ana-
Iytic evidence, uncertainty persists regarding the
magnitude, temporal persistence, and clinical sig-
nificance of esketamine’s effects, supporting the
need for a higher-level synthesis. Moreover, safety
and tolerability outcomes related to esketamine
treatment have been reported inconsistently across
meta-analyses, reflecting heterogeneity in adverse
event reporting across the meta-analytic literature.
Uncertainty therefore remains regarding the con-
sistency and clinical interpretation of safety fin-
dings.

Given the rapidly expanding and partially overlap-
ping meta-analytic literature on esketamine, a
higher-level synthesis is needed to clarify the con-
sistency, magnitude, and clinical relevance of its
reported effects.

The aim of this umbrella review is therefore to syn-
thesize and critically appraise evidence reported in
published meta-analyses evaluating the clinical
effectiveness and safety profile of esketamine for
depressive disorders. Specifically, meta-analytic
findings relating to depressive symptom severity,
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response and remission rates, acute effects on sui-
cidal ideation, relapse and maintenance outcomes,
and safety and tolerability profiles are compara-
tively examined within a unified analytical frame-
work.

METHOD

This study uses an umbrella review approach and
follows PRISMA reporting principles for systema-
tic reviews and meta-analyses. The objective of this
umbrella review was to synthesize evidence from
published quantitative meta-analyses examining
the therapeutic effectiveness and safety outcomes
of esketamine in major depressive disorder
(MDD), including treatment-resistant depression
(TRD) and depressive episodes accompanied by
acute suicidal ideation. A PRISMA flow diagram
was used to illustrate the study selection process.

Search Strategy

Eligible meta-analyses published between
December 2020 and December 2025 were identi-
fied through structured searches of the
PubMed/MEDLINE and Scopus databases.
Searches were restricted to English-language publi-
cations. Keyword combinations addressing eske-
tamine and depressive disorders were applied in
the database searches, as outlined below:

(esketamine OR “S-ketamine” OR “Spravato” OR
“intranasal esketamine”) AND (“major depressive
disorder” OR depression OR “treatment-resistant
depression” OR TRD) AND (meta-analysis).

Reference lists of relevant publications were also
reviewed, and additional focused searches were
undertaken to capture any further eligible studies.

Eligibility Criteria

Meta-analyses were included if they:

* Involved adult populations with MDD or TRD,

e Evaluated esketamine treatment for efficacy
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and/or safety outcomes, and

* Reported quantitative pooled estimates compar-
ing esketamine with placebo and/or standard
antidepressant treatments.

Studies were excluded if they met any of the follo-
wing criteria:

* Conducted in pediatric populations

* Reported pharmacokinetic data exclusively

* Assessed racemic ketamine without providing
esketamine-specific analyses

Study Selection and Data Extraction

An initial screening of titles and abstracts was per-
formed independently by two investigators to iden-
tify potentially relevant records. Full texts were
then examined for eligibility, with any unresolved
differences adjudicated by a third reviewer.

Relevant data were collected using a predefined
extraction framework and included publication
characteristics, number of included trials and par-
ticipants, treatment and comparator arms, out-
come domains (depressive symptom severity,
response and remission, relapse/maintenance out-
comes, suicidal ideation, and safety/tolerability),
effect size metrics (SMD, MD, OR, RR, or HR),
heterogeneity estimates (I?), subgroup analyses,
and reported funding sources or conflicts of inter-
est. For heterogeneity estimates, a uniform classifi-
cation was applied to enhance interpretability
across meta-analyses and does not imply re-analysis
of original pooled estimates. Effect estimates were
extracted and presented according to the original
coding and directionality used in each meta-analy-
sis and were not re-coded for standardization.

Evaluation of Methodological
Evidence Synthesis

Quality and

Two reviewers independently evaluated the
methodological rigor of the included meta-analyses

Turkish J Clinical Psychiatry 2026;29:129-145

with the AMSTAR-2 tool. Given the methodologi-
cal heterogeneity, overlap of primary trials, and
variability in outcome definitions across meta-ana-
lyses, no additional quantitative pooling was per-
formed. Instead, findings were synthesized qualita-
tively and thematically, drawing on the results
reported across the selected meta-analyses.

To ensure comparability across meta-analyses, he-
terogeneity was interpreted using a predefined,
uniform classification based on Cochrane guid-
ance, irrespective of the thresholds applied in indi-
vidual studies. 1> values <40% were considered
low, 40-60% moderate, and >60% high hetero-
geneity. The synthesis focused on a comparative
evaluation of evidence across meta-analyses to
characterize the efficacy, temporal profile,
relapse/maintenance outcomes, and safety—tolera-
bility of esketamine in depression.

Overlap Assessment

To quantify the degree of overlap among the
included meta-analyses and to address the poten-
tial risk of double counting of primary studies, we
constructed a citation matrix and calculated the
Corrected Covered Area (CCA). The citation
matrix mapped the occurrence of each primary ran-
domized controlled trial across the included meta-
analyses. The CCA was calculated using the formu-
la CCA=(N-r)/(rc—r)CCA=(N-r)/(rc—r), where
N represents the total number of occurrences of
primary studies across reviews, r the number of
unique primary studies, and c the number of
reviews included in the umbrella review.

Certainty of evidence assessment

Certainty of evidence for the main outcome
domains was evaluated using the GRADE
approach, considering risk of bias, inconsistency,
indirectness, imprecision, and publication bias.

RESULTS
Overview of included meta-analyses

A total of 29 meta-analyses were identified through
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Figure 1. [

c
2
©
IS
&
=

=

[
i

Screening

[

Identification of studies via databases ]

Records identified from:

e Scopus (n=173)

e Pubmed (n=58)

e Additional records identified
through other sources (n = 1)

Duplicate records removed
(n=44)

v

Records screened
(n=188)

v

Reports assessed for eligibility
(n=188)

Reports excluded (n = 159)

e Irrelevant topic (n = 46)

Ineligible intervention or comparator (n = 33)
Ineligible population or context (n = 40)
Ineligible publication type (n = 37)

Ineligible outcome (n = 3)

v

)

Studies included in review
(n=29

Included

[

the literature search and included in the final syn-
thesis (Figure 1). All included meta-analyses syn-
thesized data from randomized controlled trials
and primarily involved samples diagnosed with
major depressive disorder (MDD), with several
analyses focusing specifically on treatment-resis-
tant depression (TRD) or mixed MDD populations
(Table 1).

Across meta-analyses, primary efficacy outcomes
most commonly reflected changes in depressive
symptom severity, assessed using validated rating
scales. The Montgomery-Asberg Depression
Rating Scale (MADRS) was the most frequently
employed outcome measure, while some meta-
analyses also reported outcomes based on the
Hamilton Depression Rating Scale (HAM-
D/HDRS) or standardized derivatives of these
instruments. Effect sizes were reported using stan-
dardized mean differences (SMD), mean differ-
ences (MD), Hedges’ g, or Cohen’s d.

Response and remission rates were frequently eval-
uated as secondary or co-primary endpoints, typi-
cally expressed using odds ratios (OR), risk ratios
(RR), or risk differences (RD). A smaller subset of
meta-analyses, particularly those incorporating
continuation or longitudinal follow-up data,
assessed relapse or recurrence risk, most often
reported using hazard ratios (HR).

Suicidality-related outcomes were reported hetero-
geneously across meta-analyses. Some studies
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assessed acute changes in suicidal ideation using
specific instruments (e.g., MADRS-SI, C-SSRS, or
comparable scales), whereas others did not report
suicidality-related outcomes or addressed them
only as secondary or exploratory analyses. Safety
and tolerability outcomes commonly included
adverse events (AEs), serious adverse events
(SAEs), and treatment discontinuation. In several
studies, discontinuation due to adverse events and
all-cause dropout rates were evaluated alongside
efficacy outcomes, although the scope, selected
safety endpoints, reporting formats, and duration
of follow-up varied across meta-analyses.

With respect to route of administration, the majo-
rity of included meta-analyses focused on
intranasal esketamine, while a limited number
incorporated studies evaluating intravenous eske-
tamine. Esketamine was evaluated as adjunctive
therapy in some meta-analyses, while others exam-
ined monotherapy or both treatment approaches.
Several meta-analyses also included direct, indi-
rect, or network-based comparisons of esketamine
with active treatments such as intravenous
ketamine or second-generation antipsychotic aug-
mentation.

Sample sizes varied considerably across meta-ana-
lyses, and because of substantial overlap of primary
trials, calculation of a unique pooled patient popu-
lation was not feasible. A substantial proportion of
meta-analyses included industry-sponsored trials or
reported limited information on conflicts of inte-
rest.
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Table 1. Meta-Analyses of Esketamine on Efficacy, Safety, and Suicidality

# Author (Year) Included Studies Total Sample Size Treatment ~ Comparator Primary Outcome Effect Size Heterogeneity* Conflict Of Interest®
Measures
T | Fountoulakiset __11RCTs 1772 NIV Placcbo + AD MADRS; CGLSS; _SMD (MADRS): 24 I 0.3 (043 10 -024) | week: _ Low moderate (I NR
al. (2025) (8) (10 acute, 1 (acute: 959 IN ESK, 785 placebo;  ESK + BSSI; C-SSRS 0.25(-0.3410-0.16) 2 weeks: -0.15 (0.2710-0.04)  0153%)
maintenance) 201V ESK, 10 placebo; AD 4 weeks: -0.23 (0.32 t0 -0.13)
297 ESK) Suicidality: No significant effect
2| Wangetal T2RCTs (overall 4276 INESK + Placebo + AD MADRS; response  MADRS: MD = -4.24 (-7.12 to -1.37; p = 0.0038) NR (ESK-specific) _ Industry-funded
(2023) (20) network; (343 ESK, 22 placebo) AD rate Response rate difference: 25%, p < 0.0001
2 ESK RCTs)
3| Naudetetal. 7RCTs 1,505 INESK + Placebo + AD MADRS; relapse sk MADRS (acute): MD = 2.94 (95% C1 -5.39 (o MADRS: Low NR
(2025) (15) (6 acute, 1 (873 ESK, 692 placebo) AD (HR) -0.48) moderate (It =
maintenance) Relapse risk (maintenance): HR = 0.38 (0.260.57) 28%)
Relapse risk: NR
7| Doldetal 25RCTs 9,004 INESK+ Placcbo + AD MADRS MADRS: MD = 4.09 (95% CI 2.01 6.17) No external funding;
(020 21) (3 ESK RCTS) (373 ESK, 268 placebo) AD conflicts of interest
declared (industry
5| VAzuezetal  49RCTs 10,031 INESK & Placebo + AD Response rate Response: OR = 1.96 (95% C1 1,55 2.50) Tow (It < 1%) N
©021)(17) (7ESK RCTs) (711 ESK, 576 placebo) AD (MADRS/HDRS) P
6 | Seshadrietal T2RCTs 1599 NIV Placebo + AD MADRS N esketamine: Hodges | ¢~ 031 (95% C10.180.44  Low (If = 22%) No conflicts of
(2024) 26) (TINESK, 1TV (T30 INESK, 557 placebo; 20V ESK + p<0.001) intorent declared
ESK RCTs) ESK, 10 placebo) AD
7| Gowthamictal  I7RCTs 10073 INESK + Placebo + AD MADRS; response;  MADRS: MD = -1.47 (3.01 10 0.07; p = 0.06) MADRS: high (F _ Industry-sponsored trials
(2025) (19) (5,707 ESK, 4,622 placebo) AD remission Response: OR = 0.51 (0.3070.73; p < 0,001 =99.2%) included
Remission: OR = 0.35 (0.11°0.58; p < 0.001)¢ Response: high (If
=79.7%)
Remission: high
(1t =75.5%)
S| Nikolin ctal 4ORCTs 3299 NIV Placcbo + AD MADRS/HDRS; MADRS/HDRS Acute (single dose): Low dose: MADRS: Tndustry-sponsored trials
(023) (24) OINESK, 11V (959 INESK, 783 placebo; 20 IV ESK + response; remission;  SMD = -0.55 (-0.87 t0 -0.24; p = 0.0006) High dose:  Acute: high (It = included
ESK RCTs) ESK, 10 placebo) AD all-cause drop-out SMD =048 (-0.75 t0 0.20; p = 0.0007) 60.5%)
Repeated dosing: Low dose: SMD =-0.15 (-049 10 Repeated dosing:
0.19; p = 0.40) High dose: SMD = -0.22 (-0.54 to very high (I =
0.10;p=0.18) 84.2%)
Follow-up: SMD = -0.33 (-0.96 t0 0.31; p = 0.31) Follow-up: high
Response: OR = 1.76 (95% C10.89 3.49:p=0.10) (I = 87.6%)
Remission: OR = 1.80 (95% CI 1.14 2.82; p = 0.011)
All-cause drop-outs:Low dose: OR = 1.06 (048 2.34;  Response /
p=0.88) High dose: OR = 120 (083 1.74;p=033)  Remission / All-
cause drop-outs:
NR (ESK-specific)
9| Floranoctal.  3RCTs 703 INESK + Placebo + AD MADRS; response;  MADRS: MD = -4.09 (95% CI -5.73 0 2.45; MADRS: low (It = No conflicts of
(2023) (14) (415 ESK, 288 placebo) AD remission; serious =0.00001) 0%) P
adverse events Response: RD = 0.11 (0.050.16; p=0.0001) Response: Low (If
Remission: RD = 0.10 (0.03 0.17; = 8%)
SAEs: RD =001 (-0.01 t0 0.0 Remission: Low
(It = 8%)
SAEs: low (It =
8%)
MADRS: low (It =
MADRS: SMD = -3.88 (95% CI 5,71 t0-2.05,p < 0%) No conflicts of
Ouyang & Li ) - INESK + . MADRS; response;  0.0001) (very large effect size) Response: low (It inerest declar
10 (zny25)l>(25) SRCTs 1,315 (464 ESK, 465 placebo) AD Placebo + AD remission ? Response: 1?1,1 = I1:.99 (95% CI 1.2873.10; p = 0.002) = 002) erest declared
Remission: RR = 1.50 (95% C10.912.49; p=0.11)  Remission: low (If
=20%)
NIV
ESK & RESPONSE:113 DAYS: NNT =2 (K = 1) WEEK 4: No external
| caubeRer 19 RCTS AD; 1IN RESPONSE; N oy Y : fondmer
AL Qo24)(12)  GINESK LIV 2,042 ESK ~ PLACEBO+AD DROPOUTS (ALL-  pRroP-OUTS: 13 DAYS: NNH = -47 WEEK 4: NR conflicts of
ESKRCTS) (MONOT CAUSE) NNH=3 (K= 4) interest declared
HERAPH
Y)
MADRS MDD: 2 4 h: SMD = -0.41 (95% CI
-0.58 to -0.25; p < 0.00001) 24 h: SMD = -0.36
(9% CI-0.47 10 -0.24; p < 0.00001) | week: SMD
=025 (95% C1-0.36 0 -0.13; p < 0.0001) 3 4 MADRS " IMDD:
weeks: SMD = -0.25 (95% C1 -0.35 to -0.14; p < low-moderate (It =
0.00001) 0-42%)
MADRS "TRD: 214 h: SMD =-0.67 (95% CI -1.16  MADRS “'TRD:
10 -0.17; p = 0.008) 24 h: SMD = -0.48 (95% CI high at 24 h (I =
-0.82t0 -0.13; p = 0.007) 1 week: SMD =-0.27 73%); no
(95% C1-0.42 10 -0.12; p=0.0003) 3 4 weeks: significant
SMD = -0.23 (95% CI -0.37 to0 -0.10; p = 0.0007) heterogeneity for  No conflicts of
Wang et al. SRCTS 1,488 INESK+ o aD MADRS; remission;  MADRS *MDSI: 24 h: SMD = 0.38 (95% C1 other time points interest declared
2021) (10) h (719 ESK, 719 placebo) AD suicidality -0.56t0-0.21;p < 0.0001) 24 h: SMD=-0.34 (95%  MADRS ~MDSI:
C1-0.5210-0.17; p=0.0001) | week: SMD=-021  low (I = 0) forall
(95% C1-0.3910-0.02; p=0.03) 3 4 weeks: SMD = time poins
-0.27 (95% C1-0.44 10 -0.10; p = 0.002) Remission: low-
Remission: 24 h: OR =2.43 (95% CI 1.274.67; p=  moderate (It = 0
0.007) Day 8: OR = 1.46 (95% C1 096 2.23; p = 41%)
0.08) Weeks 3 4: OR = 164 (95% CI 130/ 2.07; p <
0.0001) Suicidality: low (I
Suicidality: 214 h: OR = 2.04 (95% CI 1.373.0: =0%)
0.0005) 24 h: OR = 1.15 (95% C1 0.8071.65; p
0.46) Weeks 374: OR = 1.32 (95% CI0.9171.90; p =
0.44)
MADRS: d =-0.239 (95% CI -0.335 t0 0.142; p <
0.0001) MADRS:
Response: RR = 1221 (95% CI 1.05511.428; p = moderate (I = No external
. MADRS; response;  0.017) 57%) funding;
gg;;i‘lg') 7RCTs :;‘;?IN ESK, 623 placebo) LNDESK * INplaccbo + AD remission; relapse Remission: RR = 1.366 (95% CI 1.18201.578; p < Response / conflicts of
> 023 pla prevention 0.0001) Remission / interest declared
Relapse prevention: Remitters: HR = 0.49 (95% C1 Relapse: NR
0.2910.84) Responders: HR =030 (95% C10.16 (ESK-specific)
0.55)
MADRS: MD = 2.68 (95% CI 3.98 to -137; p <
0.0001)
SDS: MD = -2.90 (95% C1 -4.01 to-1.79; p <
0.00001)
Response: RR = 1.28 (95% CI 1.1271.46; p = 0.0002) ) _
Remission: RR = 1.39 (95% CI 118 1.63; p < MADRS: low (It =
0.0001) O _
24 h remission: RR = 1.96 (95% CI 1.29(2.99; p = SDS: low (It =0)
o Response: ow (It
Sustained effective response: RR = 1.76 (95% C1 it &
0.88/3.53;p=0.11 R :
. )  ABs: Vertigo (RR=9.21, 95% C1 482117.57; p < - .
Liu etal. (2022) ) 1252 INESK + ) MADRS; response; tigo (RR > 2  24h remission: No conflicts of
LSS [REL (701 ESK, 551 placebo) AD ElaccboplD) remission; SDS OECORELESHMR=ST, FHANBIEL G Go i) interest declared

p <0.00001); hypoesthesia (RR = 5.32, 95% CI 2.86
9.91; p < 0.00001); sedation (RR = 5.07, 95% CI
2.45010.49; p < 0.0001); euphoric mood (RR = 4.56,
95% CI 1.90°10.91; p = 0.0007); paresthesia (RR =
4.25,95% C1 2.4217.46; p < 0.00001); blood pressure
increased (RR = 3.36, 95% CI 2.2305.06; p <
0.00001); vomiting (RR = 3.35, 95% CI 2.025.54; p
<0.00001); dizziness (RR = 3.20, 95% CI 2.46(4.16;
p <0.00001); nausea (RR =2.63, 95% CI 2.013.44;
p <0.00001); somnolence (RR = 182, 95% CI 1.37
2.41; p < 0.0001); headache and anxiety not
significant.

Sustained effective
response: low (If =
1%)

AEs: anxiety
moderate (It =
49%), others low
(1 =021%)
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Continued Table 1. Meta-Analyses of Esketamine on Efficacy, Safety, and Suicidality

INDUSTRY-
SPONSORED
36 RCTS INIV MADRS/HAM-D; MADRS/HAM-D: D =-0.38 TRIALS
15 :32’(};][:%)‘“" (TINESK, 21V 2,903 ESK - I;,]%Aifgo KETAML RESPONSE; RESPONSE: RR = 1.20 (95% CI 0.96/1.49) 'S"l‘}E‘éSF'fé) INCLUDED:
ESK RCTS) AD REMISSION REMISSION: RI 1.28 (95% CI 1.1171.47) CONFLICTS OF
INTEREST
DECLARED
. _ MADRS: SMD =030 (SEM 0.12: p < 0.05) No external funding;
16 | Hieronymus et 17RCTs 4,960 ESK + Placebo + AD MADRS; response; 52% (181/349) (descriptive) NR conflicts of interest
al (2025)(23)  (2ESKRCTs) (349 ESK, 224 placebo) AD drop-out Dropeont: 12% (@31349) (deseriptve) ertared
67RCTs 11,553
’ : IN/IV/ora Overall: SMD = -0.36 (95% CI -0.49 to -0.24)
17 | Huangetal. (I3INESK,5IV (1,785 IN ESK, 1,281 placebo; 1ESK + Placebo + AD /ECT  MADRS/HAMD, Remission rate: RR = 1.41 (95% CI 1.2701.57) NR NR
(2025) (16) ESK. loral ESK 321 IV ESK, 374 placebo; 57 AD remission: response o R~ 198 (03% 1 118.139)
in MDD RCTS) oral ESK, 54 placebo) : : 3 :
MDD with
MDD with suicidal ideation 'Day 2: suicidal ideation
MADRS: SMD = -0.30 (95% CI -047 t0 -0.12; p = Day 2: MADRS:
0.0008) Tow (It = 0)
Remission rate: RR = 1.87, 95%CI: 1.1113.15, P = Remission rate:
0.0179) low (I = 0)
TRD without suicidal ideation [ Day 28: TRD without
MADRS: SMD = -0.24 (95% CI -0.38 t0 -0.09; p = suicidal ideation
0.001) :
MADRS: low (If =
All population: 24)
Remission (Day 28): RR = 1.36 (95% CI 118 1.57; p
o <00001) All population:
Wang et al. 9RCTS 308 INESK+  Placebo + ?ﬁi}?ﬁ :I“;“fc“’“ Response (Day 28): RR = 1.20 (95% C10.99(1.46;p  Remission (Day No conflicts of
(2025) 27) ) - AD AD/quetiapine DRSSl SeRs = 0:0630) 28): low (It = 0%)  interest declared
Relapse: RR = 0.60 (95% CI 0.4500.80, p < 0.05) Responsc (Day
Suicidal ideation: RR = 0.83 (95% C10.55/1.24; p=  28): moderate (If =
0.3593) 51%)
Relapse: low (If =
Drop-out (side effects): RR =2.20 (95% CI 127 0%)
3.80; p = 0.0047) Suicidal ideation:
AEs: Sedation (RR = 4.55, 95% C1 2.2009.38; p < low (It = 0%)
0.0001); somnolence (RR = 1.81,95% CI 1.3612.39;
p < 0.0001); dissociation (RR = 4.54, 95% CI 2.36 Drop-out (side
8.73; p < 0.00001); dizziness (RR = 3.00, 95% CI effects): low (If =
1.8005.00; p < 0.0001); mental impairment and blood 0%
pressure increase not significant. AEs: BP: high (If
=72%), others
low (It = 0%)
Response: low-
S Response: RR = 127 (95% CI 1111147, p=0.001)  moderate (1f =0 .
19 (Ozr(;‘zcj):‘(:;l{) 9RCTs 1,752 (966 ESK, 786 placebo) TDESK * Placebo + AD g\m’g{;;'e‘“‘”‘°“ 5;:;6,15;“ RR = 137 (95% CI 1.1971.57, p < ;immon‘ ow (f i:“‘:;’s’:;ilﬁf:“;°‘ed
. =0012)
. . MADRS: SMD = 0.36 (0.24:0.49; p < 0.0001) No external funding;
2 }’2“(‘,’2“‘("‘)"(’(‘,‘;5 etal s pers (7;32 ESK, 332 placeboy INFSKT " Placebo + AD mgﬁ; TESPOISE;  pocponse: RR = 1.40 (1.2201.61; p < 0.0001) NR conflicts of interest
- 332 S Remission: RR = 145 (1.2011.75; p < 0.0001) declared
N MADRS:24 h: SMD = 0.34 (0.1110.46; p < 0.0001) No external funding;
a1 Hocketal $RCTs Ié?)327ESK 635 placeb INFSKE " Placebo + AD MADRS; remission  Endpoint: SMD = 0.26 (0.16/0.37; p = 0.004) NR conflicts of interest
(2022 ©) (¢ - 635 placebo) Remission: 24 h: RR = 2,31 Endpoint: RR = 137 declared
Responsc
) . . (MADRS/HAMD); Response: OR = 1.67 (1.1912.33) .
2 (TZEU';:)C(‘;ZI; (252 é‘SCKT ; CTo) (Z&gi‘ESK 461 placebo) TDESK Placebo + AD drop-outs (due to side  Drop-out (side effects): OR = 3.03 (1.4116.53) NR (ESK-specific) Ii?:::“%‘::?;: 4
-401p effects and all Drop-out (all reasons): OR = 1.25 (0.82(1.90)
reasons)
MADRS/HDRS:
high (If = 94%)
M Respons
v MADRS/HDRS: SMD = -1.19 (-1.75 t0 -0.63)
24 RCT MADRS/HDRS; Response: RR = 138 (1.0671.79) moderate-high (I 14y ponsored
Bahji et al. 3 1877 NAY Placebo + AD; response; remission; Remission: RR = 1.47 (1.1201.94) =58%) trials included;
2 y (7INESK, 1 IV (1,097 IN ESK+placebo; 40 TV ESK + g adverse cvents; : N Remission: low (I cluged;
(2021b) (28) ketamine g Adverse events: RR = 3.02 (1.3406.79) R conflicts of interest
ESK RCTs) ESK+placebo) AD discontinuation; Do RR =156 (.01 208 =38%) o
suicidality iscontinuation: 236 (0. .03) AEs/ leclare
Suicidality: SMD = 0.05 (-0.44 to 0.53)
Discontinuation /
Suicidality: NR
(ESK-specific)
12,105 Response rate: OR = 2.90 (1.81°4.64)
T2RCTs NIV : Response and ons
Guo ctal. (1770 IN ESK, 1396 Placebo/ketamin/keti P  Remission ratc: OR = 2.00 (1.442.78)
2 2024) 29) ;Elsll("\l[(g”?“:) TV Dlaceborketiapin; 34 IV ESK, 29 i?JK * apin + AD "S;;‘,‘;;‘j‘“t;"f:fgks) Tolerability: OR = 3.10 (1.89'5.08) NR (ESK-specific)  NR
) ketamin) ; safety Safety: OR = 1.30 (0.7112.37)
N N ) No external funding;
25 (‘g'ggff(';;'i fl RE(J(S ren (319]11 ESK, 72 placebo) i\NDESK Placebo + AD ZADRS' MADRS- gy etamine-specific pooled estimate not available NA {:iz;\lxssli;ycrlsu%oelzjsored
Lietal 2025) 3RCTs 1,109 NIV CGI-SS; remission No external funding;
% e (3INESK, 1 IV (521 INESK + placebo; 59 IV ESK. Placebo rate of S MADRS-  Not pooled (different SI asscssment tools) NA industry-sponsored
ESK RCTs) ESK + placebo) sI trials included
Suicidality:
27 (czhoez“;‘(;lz) (']7 gSCKT ;CTS) (‘5‘21274“]() IN ESK Placebo BSS; BHS; MADRS 416 h: SMD = 0.26 (95% CI 0.0910.44) NR (ESK-specific)  NR
24 h: SMD = 0.30 (95% C10.1300.47)
Dropout: moderate
Dropout: RR = 1.85 (95% CI 1.0103.40); p = 0.05 (I = 53%)
g Guoetal 47RCTs 5,046 (number of ESK :32/11(\/”_ Placeho +/- AD g;i"s‘;f’::c(zi‘;:g of Any AEs: RR = 1.35 (95% CI 1.2201.49); p < Any AEs: high (It Industry-sponsored
(2025) 31) (14 ESK RCTs) participants not specified) b Prties 0.00001 =78%) trials included
SAEs: RR = 1.14 (95% CI 0.7411.73); p = 0.56 SAEs: low (If =
0%)
Dissociation (RR = 4.54, 95% C1 2,36 8.73; p <
0.00001); dizziness (RR = 3.00, 95% CI 1.80/5.00; p
Yang etal 4RCTs 3 IN NIV <0.0001); vertigo (RR = 7.47, 95% CI 2.55[21.86; p
LR A ESK, 1 IV ESK 551 BSK. Placcbo AEs =0.0002); somnolence (RR = 1.73,95% CI 1.020 Low (If = 0%) NR
RCTs) 2.95; p = 0.04); nausca (RR = 2.34, 95% CI 1.04
5.25; p = 0.04); headache and dysgeusia not
significant.

'AD, antidepressant; AE, adverse event; CGI-SS, Clinical Global Impression Severity of Suicidality; C-SSRS, Columbia’ Suicide Severity Rating Scale; ESK, esketamine; HAM-D/HDRS, Hamilton Depression Rating Scale; HR,
hazard ratio; IN, intranasal; IV, intravenous; MADRS, Montgomery " sberg Depression Rating Scale; MADRS -SI, Montgomery! Tsberg Depression Rating Scale [ Suicidal Ideation item; MD, mean difference; NNH, number needed to harm;
NNT, number needed to treat; NR, not reported; OR, odds ratio; RCT, randomized controlled trial; RD, risk difference; RR, ris ratio; SAE, serious adverse event; SDS, Sheehan Disability Scale; SMD, standardized mean difference.
“Heterogeneity interpretation followed Cochranc thresholds: low (I+ <40%), moderate (40.60%), high (>60%).

"Conflict of interest categories were based on authors " and funding no ification of original di was performed.

“Effect estimates <1 reflect reverse coding (non-response/non-remission as outcome); direction favors esketamine.
4Dose-specific subgroup analyses were reported in this meta-analysis but are not shown here; only overall pooled estimates are presented for consistency.
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Meta-analytic evidence on esketamine in major
depressive disorder: An umbrella review

Methodological quality of included meta-analyses

The methodological quality of the included meta-
analyses, assessed with AMSTAR-2, was generally
limited. Of the 29 included studies, 20 were rated as
critically low, 7 as low, and 2 as high confidence.
Item-level assessment showed that several key
methodological weaknesses were recurrent across
reviews, particularly the lack of justification for
included study designs, failure to provide a list of
excluded studies, limited reporting of funding
sources for included primary studies, and inade-
quate consideration of risk of bias when interpret-
ing pooled findings. The full AMSTAR-2 item-
level assessment is presented in Supplementary
Table 1.

Overlap of primary studies across meta-analyses

The citation matrix included 29 meta-analyses (¢ =
29) and 41 unique primary randomized controlled
trials (r = 41), with 212 total occurrences of prima-
ry studies across reviews (N = 212). The calculated
CCA was 0.149 (14.9%), indicating a high degree
of overlap among the included meta-analyses. The
citation matrix used for the CCA calculation is pro-
vided in Supplementary Table 2.

Efficacy on depressive symptom severity

The included meta-analyses indicated reductions in
depressive symptom severity following esketamine
administration, with some demonstrating early-

Table 2. Certainty of evidence for main outcome domains according to the
GRADE approach

Outcome Domain Certainty of Evidence

(GRADE)
Short-Term Depressive Symptom Reduction ~ Moderate
Response Moderate
Remission Low
Suicidality / Suicidal Ideation Low
Relapse Prevention / Maintenance Low
Non-Serious Adverse Events Moderate
Serious Adverse Events Low

onset effects within hours to days (8-10) and others,
including analyses reporting both early and later
acute outcomes, demonstrating short-term efficacy
over acute treatment periods (6, 9, 11-18), general-
ly with small-to-moderate effect sizes compared
with placebo (Table 1).

Meta-analyses reporting absolute changes in symp-
tom severity indicated that adjunctive intranasal
esketamine was associated with mean improve-
ments of approximately 1.5 to 4 MADRS points
compared with placebo (14,15,18-21). Consistent
with these findings, the majority of meta-analyses
using standardized effect size metrics (SMD,
Hedges’ g, or Cohen’s d) reported small-to-moder-
ate effect sizes favoring esketamine (6-10, 13, 16,
22-27). A notably larger effect size was reported in
a single subgroup meta-analysis by Bahji et al.,
however this estimate was accompanied by wide
confidence intervals and substantial heterogeneity
(28).

Meta-analyses examining the temporal profile of
treatment effects generally indicated that antide-
pressant effects of intranasal esketamine may
emerge within the first few hours following admin-

Supplementary Table 1. AMSTAR-2 assessment of the methodological quality of the included meta-analyses

AMSTAR PICO  Protocol ~ Study Design Search Selection  Extraction Excluded Study
Justified Strate; Duplicate Duplicate _Studies
Fountoulakis et al., 2025 Yes Yes Yes No Yes Yes No
Wang et al., 2023 Yes No No No Yes No No
Naudet et al., 2025 Yes Yes No Partial yes Yes Yes No
Dold et al., 2020 Yes No No Yes Yes Yes No
VAzquez et al., 2021 Yes No No Partial yes Yes No No
Seshadri et al., 2024 Yes Yes No Yes Yes Yes No
Gowthami et al., 2025 Yes Yes No Yes Yes No No
Nikolin et al., 2023 Yes Yes No Yes Yes Yes No
Floriano et al., 2023 Yes Yes No Partial yes No No Yes
Ouyang & Li, 2025 Yes No No Partial yes Yes Yes No
Calder et al., 2024 Yes No No Partial yes Yes Yes No
Wang et al., 2021 Yes No No Yes Yes Yes No
Jawad et al., 2022 Yes Yes Yes Partial yes Yes Yes No
Liuet al., 2022 Yes No No Yes Yes Yes No
Bahjietal., 2021a Yes Yes No Partial yes Yes Yes No
Hieronymus et al., 2025 Yes No No No Yes Yes No
Huang et al., 2025 Yes Yes No Yes Yes Yes No
Wang et al., 2025 Yes Yes No Partial yes Yes Yes Yes
Oraee et al., 2024 Yes Yes No Partial yes Yes Yes No
Papakostas et al., 2020 Yes No No Partial yes No Yes No
Hock et al., 2022 Yes No No Partial yes No Yes No
Terao et al., 2024 Yes Yes No Yes Yes Partial yes Yes
Bahji et al., 2021b Yes Yes No Yes Yes Yes No
Guo et al., 2024 Yes Yes No Yes Yes Yes No
Wang et al., 2024 Yes No No Yes Yes Yes No
Lietal, 2025 Yes Yes No Yes Yes Yes No
Chen et al., 2023 Yes Yes No Partial yes Yes No No
Guoetal., 2025 Yes Yes No Yes Yes Yes No
Yang et al., 2022 Yes No No Partial yes No No No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Risk of Meta-analysis RoB in Hetero Publication Heterogeneity Funding ~ Conflict of Overall

Description  Bias  Method Interpretation_geneity Bias Discussion _ Reported _Interest _ Confidence
No No Yes No No No No Yes Critically Low
Yes No Yes No No Yes Yes Yes Critically Low
Yes No Yes No No Yes Yes Yes Critically Low
Yes No Yes No No Yes Yes Yes Critically Low
No No Yes No No Yes No Yes Critically Low
Yes No Yes No Yes Yes Yes Yes Low
Yes No Yes No Yes Yes No Yes Critically Low
Yes No Yes No Yes Yes Yes Yes Low
Yes No Yes No Yes Yes No Yes Low
No No Yes No Yes Yes No Yes Critically Low
Yes No Yes No Yes No No Yes Critically Low
Yes No Yes No No Yes No Yes Critically Low
Yes No Yes No No Yes Yes Yes Critically Low
Yes No Yes Yes Yes Yes Yes Yes Critically Low
Yes No Yes Yes Yes Yes Yes Yes Low
No No Yes No No No No Yes Critically Low
Yes No Yes Yes No Yes Yes Yes Critically Low
Yes No Yes No Yes Yes Yes Yes High
Yes Yes Yes No Yes Yes Yes Yes Low
Yes No Yes No No Yes Yes Yes Critically Low
No No Yes No No Yes No Yes Critically Low
Yes No Yes No Yes Yes Yes Yes High
Yes No Yes No Yes Yes Yes Yes Low
Yes No Yes Yes Yes Yes No Yes Critically Low
Yes No Yes Yes Yes Yes No Yes Critically Low
Yes No Yes No No Yes Yes Yes Critically Low
Yes No Yes No No Yes Yes Yes Critically Low
Yes No Yes No Yes Yes Yes Yes Low
Yes No Yes No No Yes No Yes Critically Low

Yes

PICO: Population, Intervention, Comparator, Outcome; RoB: Risk of Bias
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istration. Early symptom reductions were observed
as early as 2-6 hours post-dose, with small-to-mod-
erate standardized effect sizes reported across mul-
tiple syntheses (8-10,22). At 24 hours post-dose,
antidepressant effects were still detectable but
were generally modest, with small-to-moderate
effect sizes reported across meta-analyses (9,10,
22). Effect sizes were generally larger at very early
assessments and smaller at later acute time points
(8,10,24).

In separate subgroup analyses, larger early antidep-
ressant effects were reported in treatment-resistant
depression populations at very early assessment
windows (10). Independently, analyses examining
administration patterns (single vs. repeated dosing)
suggested that repeated dosing and later follow-up
periods were associated with more modest or non-
significant effects compared with early post-dose
assessments (24).

Dose-related effects were examined in only one
meta-analysis, in which antidepressant effects of
intranasal esketamine did not demonstrate a clear
dose-response pattern, with similar effect sizes
observed across lower and higher dose ranges (24).

Across meta-analyses reporting heterogeneity for
MADRS outcomes, I? values ranged from low to
high (Table 1), with higher heterogeneity reported
in several analyses (19,24,28).

Response and remission rates

Across the included meta-analyses, intranasal eske-
tamine was associated with higher response and
remission rates compared with placebo at acute
assessment points (Table 1). Early response and
remission benefits were most consistently observed
at very early assessment time points across analy-
ses, particularly within hours to days following
administration. Only a small number of meta-anal-
yses directly examined response and remission
across multiple acute time points. In these analyses,
later assessments tended to show smaller effect
estimates compared with very early post-adminis-
tration outcomes (10, 12). One meta-analysis
reported significant improvements in response,
remission, and 24-hour remission outcomes,
whereas no significant difference was observed for
sustained effective response assessed during fol-
low-up (18).

Across meta-analyses, response and remission
effect estimates were generally modest in magni-
tude, with variability across studies according to
assessment timing and analytic methodology (6,10,
11,13,18).

Across meta-analyses reporting heterogeneity, I?
values for response and remission outcomes were
mostly low, although several analyses reported
moderate or high heterogeneity (10,11,19,28).

Supplementary Table 2. Citation matrix of primary esketamine randomized controlled trials across the included meta-analyses used for the Corrected Covered Area (CCA) calculation.

Primary RCT Fountoulakis  Wanget  Naudetet  Dold et VEzquezet  Seshadri et
ary etal., 2025 al., 2023 al., 2025 al., 2020 al., 2021 al., 2024

Nikolin et Floriano et
al., 2023 al., 2023

Gowthami et
al, 2025

Ouyang &
Li, 2025
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al, 2024 al, 2021

Jawad et Liuetal.,
al. 2022 2022
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y Table 2 (

d). Citation matrix of primary esketamine randomized controlled trials across the included meta-analyses used for the Corrected Covered Area (CCA) calculation.
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Canuso et al,, 2018
Singh et al., 2016
Fuetal, 2020
lonescu et al, 2021
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Suicidality and suicidal ideation

Outcomes related to suicidality and suicidal
ideation were evaluated in only a subset of the
included meta-analyses, with substantial variation
in assessment instruments and outcome definitions
(Table 1) (8,10,22,27). Some syntheses reported
suicidality as a secondary outcome or provided li-
mited poolable evidence due to heterogeneity
across assessment tools (8,22).

Meta-analyses focusing on the acute treatment
phase reported early reductions in suicidal ideation
within the first hours to 24 hours following admi-
nistration in some analyses (2,18). Evidence
beyond the acute window was sparse: Wang et al.
(2021) reported statistically significant reductions
in suicidal ideation at early time points, with diffe-
ring statistical significance at the one-week assess-
ment (10). By contrast, Wang et al. (2025), examin-
ing suicidal ideation as part of broader efficacy out-
comes, found no statistically significant difference
compared with placebo (27).

Heterogeneity reporting for suicidality-related out-
comes was limited across the included meta-analy-
ses; where reported, heterogeneity was low (10,
27), but most syntheses did not provide I? esti-
mates, restricting cross-study comparisons.
Importantly, suicidality was not examined as a pri-
mary, adequately powered endpoint in the included

Turkish J Clinical Psychiatry 2026;29:129-145

meta-analyses, and longer-term suicidal outcomes
beyond the acute phase were typically assessed as
secondary or exploratory measures.

Relapse and maintenance outcomes

Relapse and maintenance outcomes were exa-
mined in only a limited subset of the included
meta-analyses and were reported using heteroge-
neous outcome measures (8,13,15,27). Naudet et
al. assessed relapse risk during the maintenance
phase using hazard ratios (HR) and reported a
lower risk of relapse favoring esketamine (15).
Jawad et al. evaluated relapse prevention separate-
ly in remitter and responder subgroups, reporting
hazard ratios favoring esketamine in both popula-
tions (13). Wang et al. reported relapse outcomes
using risk ratios (RR) and similarly found lower
relapse rates in the esketamine groups compared
with control conditions (27). Fountoulakis et al.
examined maintenance and relapse-related out-
comes across acute and continuation phases but
reported these endpoints using heterogeneous de-
finitions and a limited number of maintenance tri-
als, precluding pooled estimates for relapse preven-
tion (8).

Opverall, evidence regarding relapse prevention and
maintenance effects is derived from a limited num-
ber of meta-analyses and is characterized by he-
terogeneity in outcome definitions (e.g., hazard
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ratios vs. risk ratios), follow-up duration, and
patient subgroups examined (8,13,15,27). Across
the included meta-analyses, relapse-related out-
comes were generally reported in favor of eske-
tamine during continuation or maintenance treat-
ment, but these findings were largely based on
overlapping data from a small number of mainte-
nance-phase trials.

Safety and tolerability

Safety and tolerability outcomes were reported
inconsistently across meta-analyses and included
adverse events, serious adverse events, and discon-
tinuation outcomes (Table 1).

Across meta-analyses, intranasal esketamine was
generally associated with a higher frequency of
adverse events, particularly non-serious adverse
events, compared with placebo (18, 28-30). In three
meta-analyses providing detailed adverse event
profiles, esketamine was consistently associated
with increased risks of dissociation or perceptual
disturbances, dizziness or vertigo, somnolence or
sedation, and nausea or vomiting. In contrast,
headache and anxiety were not consistently
increased across meta-analyses that reported these
outcomes (18, 27, 30).

Findings related to serious adverse events were
limited. Two meta-analyses reported pooled esti-
mates for serious adverse events using different
effect measures, and neither found a statistically
significant difference in SAE rates between
intranasal esketamine and placebo (14,31). These
estimates were based on a small number of con-
tributing trials and a low frequency of events.

Treatment discontinuation outcomes varied across
meta-analyses depending on how dropout was
defined. Evidence on all-cause discontinuation was
limited and heterogeneous, with several meta-anal-
yses reporting no statistically significant differences
between intranasal esketamine and placebo (24,
32), while others provided only descriptive or time-
dependent estimates without pooled comparisons
(12, 23). In contrast, meta-analyses focusing on dis-
continuation due to adverse events generally
reported higher discontinuation rates in the eske-
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tamine group, including a significant increase in
dropout due to side effects (27,32) and a borderline
increase in AE-related dropout risk (31), with
directionally higher but non-significant estimates
also reported elsewhere (28).

Where reported, heterogeneity for safety and tole-
rability outcomes ranged from negligible to high.
Several analyses reported low or absent hetero-
geneity for serious adverse events and most non-
specific adverse events, whereas higher hetero-
geneity was observed for outcomes such as overall
adverse events, blood pressure-related adverse
events, and anxiety-related measures (18,27,31).

Evidence certainty across outcome domains

Certainty of evidence was evaluated using the
GRADE approach and is summarized in Table 2.
Certainty was moderate for short-term depressive
symptom reduction, response/remission, and non-
serious adverse events, low for relapse prevention
and serious adverse events, and very low for suici-
dality-related outcomes.

DISCUSSION

This umbrella review synthesizes meta-analytic evi-
dence on the efficacy, safety, and tolerability of
intranasal esketamine in major depressive disorder
(MDD), including meta-analyses that examined
treatment-resistant depression and MDD popula-
tions with acute suicidal ideation. By integrating
findings across partially overlapping meta-analyses,
this review clarifies not only whether esketamine is
effective, but also when, for whom, and to what
extent its effects are clinically meaningful.

Interpretation of antidepressant efficacy and tem-
poral profile

Taken together, the included meta-analyses sug-
gest that the antidepressant effects of intranasal
esketamine are largely time-sensitive, with clinical
benefits concentrated in the early phase following
administration. Although a favorable direction of
effect is consistently observed across outcome mea-
sures, the extent and durability of symptom

Turkish J Clinical Psychiatry 2026;29:129-145



Meta-analytic evidence on esketamine in major
depressive disorder: An umbrella review

improvement vary across meta-analyses, with dif-
ferences attributable to assessment timing, patient
populations, and analytic approaches (8-10).

Rather than clearly indicating sustained antidep-
ressant efficacy across the full acute treatment peri-
od, the overall evidence points to a pattern in which
initial symptom reductions diminish over time, par-
ticularly in analyses incorporating later acute fol-
low-up assessments (8, 10, 22, 24). This temporal
attenuation suggests that the observed benefits may
be driven primarily by early pharmacodynamic
effects, rather than by cumulative or maintenance-
related mechanisms.

Subgroup findings further indicate that larger early
effects are not uniformly observed across popula-
tions, but appear more prominent in selected con-
texts, such as treatment-resistant depression or
very early assessment windows (10). The observa-
tion of more pronounced early effects in TRD war-
rants cautious interpretation. Clinically, individuals
with TRD may present with greater baseline sever-
ity and longer illness duration, potentially allowing
for larger absolute symptom reductions during
rapid-acting interventions. From a mechanistic
perspective, it has been proposed that glutamater-
gic mechanisms may be particularly relevant in
TRD, potentially rendering this subgroup more
responsive to NMDA-modulating agents in the
acute phase (33). Methodologically, greater base-
line severity increases the measurable change on
continuous scales, regression-to-the-mean effects
cannot be excluded, and enriched or selective trial
designs may amplify early treatment—placebo con-
trasts. These factors may collectively contribute to
the observed subgroup pattern and should be con-
sidered when interpreting early efficacy signals in
TRD populations. A similar caution applies to
findings derived from very early assessment win-
dows. Acute psychoactive effects, expectancy-relat-
ed influences, and transient state changes immedi-
ately following administration may contribute to
larger apparent treatment effects within the first
hours (34). Such early signals may not necessarily
predict sustained clinical benefit over subsequent
follow-up periods.

Evidence regarding administration patterns and
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dosing remains limited, and available analyses do
not support a consistent dose-response relation-
ship, underscoring the need for cautious interpreta-
tion of subgroup and dose-related findings (24). In
this context, dose- and time-stratified analyses
reported by Nikolin et al. demonstrated that both
low and high doses were associated with comparab-
le and statistically significant symptom reductions
following single-dose administration, whereas
repeated dosing and later follow-up assessments
were not associated with sustained antidepressant
effects (24). Similarly, dose-specific subgroup ana-
lyses reported by Oraee et al. suggested that higher
fixed or flexible dosing strategies may be associated
with more robust early efficacy estimates.
However, these findings were not supported by
dose-response meta-regression analyses and were
accompanied by variable heterogeneity (11).
Collectively, these findings indicate that eske-
tamine efficacy is more likely related to early phar-
macodynamic effects and the achievement of an
adequate, individually tolerated dose rather than
reflecting a linear or cumulative dose-response
relationship.

From a clinical perspective, the temporal pattern
observed across meta-analyses—characterized by
rapid onset of effect followed by attenuation over
subsequent weeks—has important implications for
treatment positioning. Rather than supporting
intranasal esketamine as a definitive maintenance
strategy, this pattern is more consistent with a
short-term “bridge” intervention aimed at rapid
symptom stabilization during periods of acute
severity or crisis. In this framework, esketamine
may serve to accelerate early improvement while
longer-term pharmacological or psychosocial treat-
ments take effect. Such positioning aligns more
closely with the available evidence than conceptu-
alizing esketamine as a sustained antidepressant
maintenance therapy.

Beyond temporal dynamics, the magnitude of
observed effects also warrants careful clinical inter-
pretation. A key issue in interpreting these findings
is the distinction between statistical and clinical sig-
nificance. Across meta-analyses reporting absolute
changes, adjunctive intranasal esketamine was
associated with mean MADRS differences of
approximately 1.5 to 4 points compared with place-
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bo. Although statistically significant in several ana-
lyses, the relationship of these differences to the
Minimal Clinically Important Difference (MCID)
remains uncertain. MCID estimates for the
MADRS vary across methodological approaches,
and no universally accepted threshold exists.
Differences in the range observed here are likely to
represent modest effects at the group level and may
not necessarily translate into a clearly perceptible
or clinically substantial advantage for the average
patient. This distinction is particularly relevant
when positioning esketamine within treatment
algorithms, where considerations of cost, tolerabi-
lity, and comparative effectiveness influence clini-
cal decision-making.

Response and remission: temporal patterns and
clinical interpretation

Taken together, the available meta-analytic evi-
dence suggests that intranasal esketamine is associ-
ated with higher response and remission rates com-
pared with placebo during the acute phase of treat-
ment, with benefits most consistently observed at
very early assessment time points (9,10,12).

Only a limited number of meta-analyses examined
response and remission across multiple acute time
points. In these analyses, later assessments yielded
smaller effect estimates compared with very early
post-administration outcomes, suggesting a ten-
dency toward attenuation over time (10,12,18).
This temporal pattern parallels findings reported
for continuous symptom severity measures and
supports the interpretation that response and
remission outcomes may be particularly sensitive to
the timing of assessment, with early benefits not
consistently maintained at later acute and follow-
up evaluations.

Across meta-analyses, response and remission
effect estimates were generally modest in magni-
tude, although considerable variability was
observed across studies. Meta-analyses reporting
pooled estimates using relative risks or odds ratios
typically indicated favorable but non-uniform
effects, with differences attributable to outcome
definitions, assessment schedules, background
antidepressant treatments, and analytic strategies

140

(6,11,13,18). Where reported, heterogeneity for
response and remission outcomes was frequently
moderate to high, underscoring the methodological
diversity of the included evidence (19,28).

From a clinical perspective, these findings suggest
that intranasal esketamine may facilitate early ca-
tegorical treatment responses, including response
and remission, in a subset of patients during the
acute phase of treatment. However, the durability
of these categorical outcomes across subsequent
acute follow-up assessments appears less consis-
tent. Accordingly, response and remission out-
comes should be interpreted with careful attention
to the timing of assessment and in relation to con-
tinuous symptom measures, rather than being
viewed as standalone indicators of sustained
antidepressant efficacy.

Suicidality and suicidal ideation: interpretation
and clinical implications

Evidence on suicidality and suicidal ideation
remains more limited and methodologically he-
terogeneous than the evidence on depressive symp-
tom severity. Across the included meta-analyses,
suicidality was assessed using different definitions
and instruments, including any available suicidality
measure, resolution of suicidality, treatment-peri-
od suicidal ideation, and suicide scale scores
derived from instruments such as SSI, BSS, BDI,
and MSSI (8,10,22,27,28).

Within this heterogeneous evidence base, statisti-
cally significant findings were observed mainly at
very early assessment time points. Wang et al.
(2021) found that, in patients with major depres-
sion and suicidal ideation, resolution of suicidality
was greater with esketamine than with placebo at
2-4 hours, but not at 24 hours or day 28 (10). Bahji
et al. also reported significant reductions in suici-
dality in the acute phase and at 1 week, whereas the
effect at 2 weeks was no longer statistically signifi-
cant; in their subgroup analysis, the pooled suici-
dality effect for esketamine remained significant
(28). Similarly, Chen et al. (2023) reported signifi-
cant reductions in suicidal ideation scores for
intranasal esketamine at 4-6 hours and 24 hours,
while also noting heterogeneity related to diffe-
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rences in the included populations and scales (22).
In contrast, more recent esketamine-focused syn-
theses did not support a sustained or overall anti-
suicidal effect. Fountoulakis et al. (2025) reported
that the effect size concerning suicidality was not
significant at any time point and concluded that
esketamine showed virtually no beneficial effect
over placebo on suicidality (8). Likewise, Wang et
al. (2025) found no significant difference between
esketamine and placebo in treatment-period suici-
dal ideation overall, and this outcome remained
non-significant across subgroups defined by base-
line suicidal ideation status (27).

Taken together, these findings suggest that studies
with significant results differed systematically from
others primarily in timing of assessment and out-
come definition, and to some extent in population.
Significant effects were generally confined to the
first hours or first week after administration,
whereas later assessments were usually non-signifi-
cant. In addition, some meta-analyses focused
specifically on patients with major depression and
suicidal ideation, whereas others pooled broader
MDD/TRD samples with or without suicidal
ideation. Overall, the available meta-analytic evi-
dence supports, at most, a possible early and short-
lived reduction in suicidal ideation in some acute-
phase analyses, but does not support firm conclu-
sions regarding a sustained anti-suicidal effect of
intranasal esketamine.

Relapse prevention and maintenance: limited and
heterogeneous evidence

Compared with acute efficacy outcomes, evidence
regarding relapse prevention and maintenance
effects of intranasal esketamine is derived from a
small subset of meta-analyses and remains method-
ologically heterogeneous. Across the included syn-
theses, relapse-related outcomes were assessed
using differing definitions and statistical approach-
es, including hazard ratios and risk ratios, with fol-
low-up durations and patient subgroups varying
substantially (8,13,15,27).

Within these limitations, available meta-analytic
findings generally indicate a directional advantage
favoring esketamine in reducing relapse risk during
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continuation or maintenance treatment. Reduced
relapse risk was reported in analyses using hazard
ratios among remitter and responder subgroups
(13), as well as in analyses reporting hazard ratios
or risk ratios for relapse outcomes during continu-
ation or maintenance treatment (15,27).
Fountoulakis et al. also discussed relapse and
maintenance outcomes based on continuation-
phase trials, but were unable to generate pooled
relapse estimates due to heterogeneous definitions
and the limited number of available maintenance
studies (8). However, these findings primarily
reflect repeated analyses of data from a small num-
ber of randomized withdrawal maintenance trials,
most notably SUSTAIN-1. As such, they do not
represent independent pooled evidence derived
from multiple maintenance-phase randomized tri-
als.

From a clinical perspective, these findings suggest a
possible role for intranasal esketamine in short-
term relapse prevention during continuation treat-
ment among patients who have achieved response
or remission. However, the reliance on a small
number of randomized withdrawal trials and the
absence of robust, pooled long-term maintenance
data preclude firm conclusions regarding sustained
relapse prevention. Consequently, current evi-
dence supports cautious interpretation of mainte-
nance effects and highlights the need for longer-
term, methodologically consistent studies specifi-
cally designed to evaluate relapse prevention effi-
cacy.

Safety and tolerability: Adverse event profiles and
treatment discontinuation

Across the included meta-analyses, safety out-
comes were most commonly reported in aggregat-
ed forms, such as overall adverse event rates, treat-
ment discontinuation, or tolerability indices, rather
than as individual symptom categories. Across
these syntheses, intranasal esketamine was consis-
tently associated with a higher overall frequency of
adverse events compared with placebo, supporting
a general signal of increased treatment-related side
effects (28,31).

Only three meta-analyses provided detailed, symp-
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tom-level adverse event data. Across these analy-
ses, a convergent pattern of non-serious adverse
events emerged. The most frequently and consis-
tently reported adverse events were dissociation,
dizziness/vertigo, sedative effects, and gastroin-
testinal symptoms. These adverse events were sig-
nificantly more common in the esketamine group
across all three meta-analyses, despite differences
in study populations and analytic approaches. In
contrast, headache was not significantly increased
and blood pressure-related adverse events were
inconsistently reported and did not show a uniform
increase across studies (18, 27, 30).

Evidence regarding serious adverse events remains
limited and inconclusive. Across the small number
of meta-analyses that provided pooled estimates,
including analyses reporting risk differences or risk
ratios, no statistically significant increase in SAE
risk was observed with intranasal esketamine com-
pared with placebo (14, 31). However, interpreta-
tion of these findings is constrained by low event
rates, short follow-up durations, and reliance on a
limited number of contributing trials. As a result,
the current meta-analytic evidence does not allow
firm conclusions regarding rare or longer-term
serious safety outcomes.

Treatment discontinuation outcomes highlight an
important distinction between overall treatment
acceptability and tolerability driven by adverse
events. Across meta-analyses, all-cause discontinu-
ation rates did not differ significantly between
intranasal esketamine and placebo, suggesting
comparable overall acceptability (24, 32). In con-
trast, meta-analyses specifically examining discon-
tinuation due to adverse events generally reported
higher dropout rates in esketamine-treated groups,
including a statistically significant increase in two
analyses and a marginally significant increase in
another (27, 31, 32), with directionally higher but
non-significant estimates also reported elsewhere
(28). This pattern suggests that discontinuation
may be more closely related to specific non-serious
adverse effects, particularly dissociative symptoms,
somnolence, and vestibular—perceptual adverse
effects, rather than to global treatment acceptabili-

ty.
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From a risk-benefit perspective, the magnitude of
symptomatic improvement should be interpreted
alongside the substantially elevated risk ratios
observed for certain adverse events, particularly
vertigo and dissociation. While remission rates
show statistically significant advantages over place-
bo in some analyses, these benefits appear modest
in absolute terms. In contrast, relative risks for dis-
sociation and vertigo were markedly increased,
implying that the Number Needed to Harm (NNH)
for certain non-serious adverse events may
approach or even fall below the conceptual
Number Needed to Treat (NNT) for remission in
some contexts. Although formal NNT and NNH
calculations were beyond the scope of this umbrella
synthesis, this imbalance underscores the impor-
tance of individualized risk-benefit assessment and
shared decision-making.

This pattern, together with the finding of similar
all-cause discontinuation but higher adverse event—
related dropout, points to symptom-specific tolera-
bility concerns rather than reduced overall accept-
ability. To facilitate clearer interpretation and
cross-study comparability, future meta-analyses
would benefit from more standardized, symptom-
level adverse event reporting.

Interpretation of the umbrella findings should be
informed by the methodological quality of the
included meta-analyses. Although most included
reviews were rated as low or critically low confi-
dence on AMSTAR-2, the two high-quality meta-
analyses did not materially contradict the overall
direction of the findings. Rather, they supported
the evidence for short-term antidepressant efficacy
of intranasal esketamine, while providing less con-
sistent or less favorable support for suicidality-
related outcomes and tolerability/acceptability.
This pattern suggests that the overall conclusions
are not solely driven by low-quality evidence; how-
ever, confidence should differ across outcome
domains, with the strongest support seen for short-
term depressive symptom reduction.

The overall certainty of evidence varied across out-
comes. While evidence for short-term depressive
symptom reduction and non-serious adverse events
was relatively more robust, the certainty for suici-
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dality-related outcomes and relapse prevention was
limited due to heterogeneity across studies and
imprecision of available estimates. These findings
highlight that, although intranasal esketamine
demonstrates consistent short-term antidepressant
effects, the strength of evidence supporting other
clinically relevant outcomes remains more uncer-
tain.

Clinical implications and contribution of this
umbrella review

This umbrella review clarifies the clinical role of
intranasal esketamine by emphasizing the timing
and durability of its antidepressant effects across
meta-analyses. Clinically, this pattern supports
positioning esketamine as an adjunctive option for
rapid symptom stabilization rather than sustained
maintenance treatment. Tolerability concerns, par-
ticularly dissociative and vestibular symptoms,
should be weighed against modest efficacy gains.
By integrating efficacy, temporal profiles, and safe-
ty outcomes at an umbrella level, this review delin-
eates the strengths and limits of the current evi-
dence base and underscores the need for standard-
ized outcome reporting and longer-term data in
future research.

Limitations

Several limitations should be acknowledged. The
calculated CCA indicated a high degree of overlap
among the included meta-analyses, reflecting sub-
stantial reliance on a limited set of pivotal eske-
tamine randomized controlled trials, many of
which were industry-sponsored. This overlap sug-
gests that the apparent breadth of the meta-analyt-
ic literature largely represents repeated syntheses
of a shared evidence base rather than fully inde-
pendent bodies of evidence, and therefore the con-
sistency observed across meta-analyses should be
interpreted with caution. The literature search was
restricted to PubMed/MEDLINE and Scopus
databases. Although these databases cover a large
proportion of psychiatric research, the exclusion of
Embase and the Cochrane Library may have limit-
ed retrieval of additional eligible meta-analyses.
Methodological heterogeneity across meta-analy-
ses, including differences in patient populations,

Turkish J Clinical Psychiatry 2026;29:129-145

dosing regimens, outcome definitions, and follow-
up durations, and, in some cases, pooling of
intranasal and intravenous ketamine administra-
tion routes, further constrains direct comparability.
A further methodological limitation is the potential
for functional unblinding. The acute psychoactive
effects of intranasal esketamine, particularly disso-
ciation and vertigo, may have enabled participants
and investigators to infer treatment allocation
despite formal blinding. This could have influenced
subjective outcome reporting and potentially inflat-
ed efficacy estimates. Evidence for longer-term
efficacy, relapse prevention, and sustained safety
remains limited, as most meta-analyses focus on
acute treatment phases with relatively short follow-
up. Finally, the predominance of industry-spon-
sored primary trials warrants cautious interpreta-
tion, as potential funding-related influences cannot
be fully excluded.

This umbrella review synthesizes the available
meta-analytic evidence on intranasal esketamine in
major depressive disorder and indicates that
intranasal esketamine is associated with a rapid-
onset antidepressant effect of modest magnitude,
with the most pronounced benefits observed in the
early post-administration period. Overall, the evi-
dence supports the use of intranasal esketamine as
an adjunctive treatment option rather than a stan-
dalone or first-line antidepressant, particularly for
carefully selected patients in whom rapid symptom
reduction is clinically prioritized, rather than for
sustained symptom control.

Meta-analytic findings suggest that intranasal eske-
tamine may be associated with transient reductions
in suicidal ideation during the very early post-
administration period; however, evidence for sus-
tained anti-suicidal, relapse-preventive, or mainte-
nance effects remains limited and methodologically
heterogeneous. From a safety perspective, eske-
tamine is consistently associated with increased
rates of non-serious adverse events, while serious
adverse events and all-cause discontinuation do not
appear to be consistently elevated relative to place-
bo.

Future research should focus on longer-term, inde-
pendently funded randomized studies with stan-
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dardized outcome definitions, clearly specified
maintenance endpoints, and comprehensive safety
reporting to establish a more precise, evidence-
informed clinical positioning of intranasal eske-
tamine across depressive disorders.
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SUMMARY

Methylphenidate is the first-line pharmacological agent used in the treatment of children with Autism Spectrum
Disorder (ASD) and comorbid Attention-Deficit Hyperactivity Disorder (ADHD); however, it may rarely cause movement
disorders. This case report presents a 9-year-old male patient who developed acute orofacial and limb dyskinesia fol-
lowing the initiation of high-dose modified-release methylphenidate, four weeks after the abrupt discontinuation of
aripiprazole treatment. The dyskinesia completely regressed upon cessation of the stimulant therapy and did not recur
during subsequent gradual dose titration. The case is discussed in the context of the hypothesis that dopaminergic
hypersensitivity resulting from antipsychotic withdrawal may lower the threshold for stimulant-induced dyskinesia.
Furthermore, the importance of careful dose titration and close clinical monitoring when re-initiating stimulant therapy
is emphasized, particularly in patients with neurodevelopmental disorders who have a history of recent antipsychotic
discontinuation.

Key words: Autism Spectrum Disorder, methylphenidate, dyskinesia, aripiprazole, side effect.

INTRODUCTION structure of ASD can present unique challenges.
Unlike typically developing children, individuals

Attention-Deficit Hyperactivity Disorder (ADHD) W_ith _ASD often exhibit dysfunctions in dope‘lminer-
is commonly seen in children with Autism i signaling (10) and abnormal basal ganglia func-

Spectrum Disorder (ASD) (1), with reported tioning (11). These neurodevelopmental characte-

comorbidity rates ranging from 50% to 70% (2). ristics may lead to a ‘neurobiological vulnerability’,

The co-occurrence of ASD and ADHD is associa-  lowering the threshold for adverse motor events
ted with greater impairment in adaptive function- such as dyskinesias when central dopaminergic

ing and poorer quality of life (3). Psychiatric medi- pa.thw'ays are stimulate.d.'"l."her'efore, 'understar.ld'ing
cation prescription rates are increasing in ASD (4), this biological susceptibility is crucial for clinical
and ADHD is the most common psychiatric disor- management.

der contributing to this trend (5).

Dyskinesia is characterized by involuntary, repeti-
tive, abnormal muscle movements that often affect

The  current literature  suggests  that . .
the face, limbs, and trunk. It is often caused by

methylphenidate (MPH) is the first-line treatment

in children and adolescents with ASD and ADHD ~ medications,  neurological = disorders  like
(6,7). The side effects associated with Parkinson's and Huntington's diseases, metabolic

methylphenidate include reduced appetite, insom- 1mba'lanf:es, anfi ge‘netlc. prec.h.spo.smons.
nia, headaches, anxiety, weight loss, abdominal Medications associated with this condition include

pain, irritability, and increases in heart rate and antipsychotics, antidepressants, mood stabilizers,
blood pressure (8). Most side effects are mild anticonvulsants, antiemetics, and many other drugs

often transient, and can be alleviated through dose 1(12)' Se\{erall case reports 1nd1cat§: thgt MPHhcan
adjustment (9). However, the neurobiological ead to involuntary movement disorders such as
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Methylphenidate-induced acute orofacial and limb dyskinesia

in a patient with Autism Spectrum Disorder

tics, chorea, and dyskinesia in a wide range of child-
ren, from healthy children to those with multiple
developmental disabilities (13-16). However, while
reports describing these adverse motor events
specifically in the ASD population are limited, they
are particularly clinically relevant given the unique
neurobiological susceptibility of these patients. To
date, only a few cases of stimulant-induced orofa-
cial dyskinesia have been described in children and
adolescents with ASD (17, 18).

This case report describes acute orofacial and limb
dyskinesia developing in a boy treated with
methylphenidate for ADHD. To our knowledge,
this is one of the rare reports in the literature with
methylphenidate induced both orofacial and limb
dyskinesia in children and adolescents with ASD,
highlighting the importance of careful titration and
monitoring in this vulnerable group.

Case Presentation

A 9-year-old male with ASD was referred to our
child and adolescent psychiatry clinic by the pedi-
atric emergency department due to abnormal and
involuntary movements. His birth history indicated
that he was born following an uneventful pregnancy
and delivery, and there were no known medical
conditions or psychiatric disorders in the family.
There was no family history of any movement di-
sorder. His developmental milestones were
delayed: he spoke his first words at 18 months,
began using two-word phrases at four years, and
walked independently at 20 months. He achieved
toilet training at the age of five. At two years old,
he received a diagnosis of ASD due to limited
social communication and interaction, including
poor eye contact, failure to respond to his name,
and sensory sensitivities. Two years ago, he was
diagnosed with ADHD and mild intellectual di-
sability according to the fifth edition of the
Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) criteria at another child and
adolescent psychiatry clinic. Although standardized
psychometric tests were not available at presenta-
tion, the diagnosis was confirmed based on clinical
assessment of adaptive functioning and develop-
mental history according to DSM-5 criteria.

Turkish J Clinical Psychiatry 2026;29:146-150

His treatment regimen had included modified-
release methylphenidate (MPH) at 30 mg/day and
aripiprazole at 7.5 mg/day for approximately one
year. Four weeks prior to admission, his mother
had abruptly discontinued all medications, due to
perceived improvement. At the end of a 4 week
drug-free period, his mother restarted treatment
(MPH 30 mg/day, Modified-Release formulation)
because of a significant increase in inattention and
hyperactivity symptoms without medical consulta-
tion. On the morning of admission, he received the
first dose of MPH after the four-week discontinua-
tion and developed involuntary movements
approximately 2 hours after taking the medication.
Four hours after taking the medication, he presen-
ted to the pediatric emergency department due to
persistent symptoms.

Physical examination revealed a generally well-
developed child with stable vital signs. His cooper-
ation was limited. He used single purposeful words
in verbal communication occasionally. Notably, he
exhibited abnormal involuntary movements affect-
ing the orofacial region and limbs, including facial
grimacing, lip licking, tongue rolling, and involun-
tary shaking of the bilateral arms and legs. These
involuntary movements were characterized as non-
rhythmic, rapid, and uncontrollable, clearly distin-
guishing them from the patient's usual stereotypies
associated with ASD.

A detailed neurological examination was per-
formed to exclude other underlying pathologies.
There was no rigidity or spasticity in muscle tone.
Deep tendon reflexes were bilaterally normoactive,
and no pathological reflexes were observed.
Cerebellar ~ function  tests were intact.
Extrapyramidal system examination revealed no
resting tremor, bradykinesia, or dystonic posturing.
Sensory and cranial nerve examinations were nor-
mal. Consequently, the clinical presentation pri-
marily suggested isolated dyskinesia. His mother
stated that they used MPH only and did not use any
other drug, herbal product or substance. There was
no recent history of infection. The clinical presen-
tation was assessed as dyskinesia. Total Abnormal
Involuntary Movement Scale (AIMS) score was 22
points, indicating moderate-to-severe dyskinesia.
This severity was accompanied by functional
impairment, particularly limiting the patient's abil-
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ity to cooperate and communicate verbally.

The patient was monitored in the 24-hour observa-
tion unit without any intervention. Approximately
10 hours after medication ingestion, a decrease in
involuntary movements was observed, and the
AIMS score decreased to 6 points, reflecting a
marked clinical improvement to mild severity.
Dyskinetic symptoms resolved completely by the
following day. MPH was discontinued, and the
patient was discharged. During the pediatric neu-
rology follow-up, cranial magnetic resonance imag-
ing (MRI) and electroencephalogram (EEG)
results were normal. No dyskinetic movements
were observed during the one-month follow-up at
the child and adolescent psychiatry clinic. During
the subsequent visit, it was reported that the
patient had some problems due to attention and
hyperactivity problems. The family requested the
re-initiation of MPH treatment. After discussing
the possible risks, the family expressed their prefe-
rence for reinitiating treatment, given the patient’s
previous positive response to MPH. His body
weight was 28 kg. MPH was re-initiated at 10
mg/day and was gradually titrated up to 30 mg/day
over a period of 3 months. According to the
Clinical Global Impression-Improvement (CGI-I)
rating scale, his attention and hyperactivity symp-
toms showed moderate to much improvement dur-
ing the three months of treatment. During the sub-
sequent six-month follow-up, the patient under-
went systematic evaluation using the AIMS. The
AIMS score was 0, indicating a complete absence
of dyskinetic movements. Although video docu-
mentation was not obtained during follow-up, the
consistency between clinician assessments and
caregiver reports supports the conclusion of non-
recurrence. Written informed consent was
obtained from his parents for the publication of
this case report.

DISCUSSION

In our case report, a 9-year-old male with ADHD
and ASD developed orofacial and limb dyskinesia
immediately after the first dose of MPH 30 mg/day.
Subsequently, MPH was discontinued, and dyski-
netic symptoms resolved completely after the ces-
sation of the medication. One month later, MPH
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was reinitiated with the dose titration regimen, and
dyskinesia did not recur. Assessment using the
Naranjo Adverse Drug Reaction Probability Scale
yielded a score of 8 that shows probable adverse
drug reaction (19). However, due to the recent
complexity of the patient’s recent psychotropic re-
gimens, causality attribution based on solely on the
scale should be interpreted with caution. A high
score primarily reflects a significant temporal rela-
tionship between drug intake and dyskinesia,
rather than potential confounding factors, such as
the possible contributing role of dopaminergic
hypersensitivity following aripiprazole discontinua-
tion.

Establishing an accurate diagnosis required a sys-
tematic differential diagnostic approach to exclude
other movement disorders. First, acute dystonia
was ruled out due to the absence of sustained mus-
cle contractions, and the presence of normal mus-
cle tone on neurological examination. Second,
stereotypies were excluded as the observed move-
ments were acute in onset, non-rhythmic, and dis-
tinguishable from the patient’s baseline repetitive
behaviors. Third, epileptic phenomena and struc-
tural lesions were excluded based on normal find-
ings in both the EEG and cranial MRI. Fourth, a
tic disorder was not considered a primary diagnosis
due to the absence of a past history of tics, the con-
tinuous and involuntary nature of the movements,
and the clear temporal relationship with drug
intake.

Another critical issue in this case is the potential
neuroadaptive changes that may occur during the
4-week period following the abrupt discontinuation
of aripiprazole. Aripiprazole is an atypical antipsy-
chotic with partial agonist effects on D2 receptors
(20). It has a mean elimination half-life of 75 hours,
whereas its active metabolite, dehydroaripiprazole,
has a half-life of approximately 94 hours (21).
Although pharmacokinetic studies in children and
adolescents indicate that psychotropic drugs reach
peak concentrations more rapidly, accumulation
and elimination processes are comparable to those
in adults and maintain prolonged D2 receptor
occupancy (22). Consequently, the physiological
washout period, during which the drug and its
active metabolites are cleared and receptor occu-
pancy decreases, can extend up to 2-3 weeks.
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Furthermore, chronic antipsychotic use may lead to
the upregulation of postsynaptic dopamine recep-
tors, resulting in receptor supersensitivity manifest-
ing as hypersensitivity to dopaminergic stimulation
(23). We hypothesize that the patient’s dopaminer-
gic system was in a state of supersensitivity due to
the discontinuation of aripiprazole four weeks
prior. The re-administration of methylphenidate at
a relatively high dose (30 mg/day; 1.07 mg/kg for a
28 kg child) likely resulted in a sudden and substan-
tial increase in synaptic dopamine levels. This
dopamine surge, acting upon the already hypersen-
sitive D2 receptors, likely precipitated the acute
dyskinetic movements.

Dyskinesias can be categorized into two groups
based on the time between the initiation of stimu-
lant therapy and the onset of dyskinetic symptoms.
The first group is characterized by cases in which
dyskinesia develops immediately after the initiation
of stimulant therapy, and involuntary movements
resolve completely on the same day (13, 16, 24).
The second group describes patients who develop
dyskinesia a few weeks after initiation of stimulant
therapy, which may persist for months after discon-
tinuation (25). The underlying mechanisms of
these two groups of dyskinesias differ: The first
group is associated with overstimulation of
dopamine receptors due to higher serum levels of
the stimulant, while the second group is associated
with hypersensitivity of dopamine receptors (13). A
review of the literature on methylphenidate-
induced dyskinesia in patients with ASD highlights
heterogeneity regarding the potential underlying
mechanisms across reported cases. For instance,
Baweja et al. (17) described late-onset dyskinesia
occurring after prolonged use, whereas Lee et al.
(18) reported a case report of acute-onset dyskine-
sia. Our case also underscores the specific contri-
bution of antipsychotic withdrawal within this het-
erogeneity. In contrast to previous reports, the
presence of a pronounced aripiprazole washout
period leads to a hypersensitivity model, suggesting
that dyskinesia may also be the result of a sensi-
tized dopaminergic system. It is crucial for clini-
cians to recognize that stimulant-induced move-
ments in ASD can often be multifactorial in nature.

In the literature, it has been reported that, depen-
ding on the severity of dyskinetic symptoms, ma-
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nagement may involve conservative observation or
pharmacological intervention with biperiden (26)
or diphenhydramine (15). In our case, no pharma-
cological treatment was initiated because the dysk-
inetic symptoms were not severe and showed a ten-
dency to subside spontaneously. Previous case
reports of dyskinesia in patients with ASD have
indicated that dyskinesia spontaneously resolved
after discontinuation of methylphenidate (17, 18).
Methylphenidate treatment in patients with ASD
has been reported to be associated with lower effi-
cacy and more adverse side effects compared to
individuals with typically developing ADHD (27).
Therefore, cautious dose titration in small incre-
ments with frequent reassessment has been recom-
mended to improve tolerability in the treatment
with methylphenidate in this group (28). In our
case, dyskinesia did not recur when we restarted
methylphenidate with gradual dose titration.

Finally, the findings cannot be generalized to the
entire ASD population, primarily because this is a
single case report with a complex pharmacological
history where medication changes were caregiver-
driven rather than clinician-controlled, introducing
uncertainty regarding exact dosing intervals.
However, this case report underscores an impor-
tant clinical implication that the "safety margin" for
pharmacological manipulations in neurodevelop-
mental disorders is narrow. Clinicians should con-
sider that adverse motor movements may not be
solely the side effects of a single agent but rather
result of complex neuroadaptive interactions, par-
ticularly the interaction between antipsychotic
withdrawal and stimulant re-introduction.
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SUMMARY

Attention deficit hyperactivity disorder (ADHD) is a well-established risk factor for suicidal ideation, suicide attempts,
and completed suicide. Methylphenidate, a first-line pharmacological treatment for ADHD, is being increasingly pre-
scribed. Given the rising rates of methylphenidate use and the high prevalence of suicide among individuals with
ADHD, it is anticipated that clinicians will increasingly encounter suicide attempts involving this easily accessible me-
dication. However, there are limited case reports of suicide attempts involving methylphenidate in individuals with
ADHD. In this case report, we present a comprehensive biopsychosocial evaluation of a 14-year-old adolescent girl with
ADHD who attempted suicide by taking 900 mg of long-acting methylphenidate, while discussing potential underlying
mechanisms and risk factors for suicidality. We also addressed the clinical management of high-dose methylphenidate
ingestion in children and adolescents, a topic for which the literature provides limited guidance. This case highlights
several risk factors for suicidal behavior in adolescents, including untreated ADHD, comorbid psychiatric disorder, dys-
functional family dynamics, emotional dysregulation, impulsivity, social stressors, academic difficulties, family history
of suicide and inadequate coping mechanisms. Our findings emphasize the importance of sustained ADHD treatment,
routine suicidality screening in adolescents with ADHD and providing psychoeducation for families. Suicidal behavior
is a complex and multifactorial process shaped by the interaction of biological, psychological, and environmental fac-
tors. A multidisciplinary approach grounded in the biopsychosocial model is essential for effective assessment and
intervention.

Key words: Attention deficit hyperactivity disorder, methylphenidate, suicide attempt, biopsychosocial model

INTRODUCTION exposures related to ADHD medications (8).
However, no comparable national data exist for
Turkey, representing a limitation, as patterns of
medication use and overdose may vary across coun-
tries. Given the increasing use of methylphenidate
and the high prevalence of suicide in ADHD, it is
anticipated that clinicians will increasingly
encounter suicide attempts involving this easily
accessible medication. Although case reports of
suicide attempts involving methylphenidate in indi-
viduals with ADHD exist, these are often discussed
predominantly from a biological perspective (9-14).
Methylphenidate, the first-line pharmacological 1y this context, we present an adolescent with
treatment for ADHD, is increasingly prescribed  ADHD who attempted suicide with high-dose
worldwide (6,7). In the United States, among indi-  pethylphenidate, discussed comprehensively from

viduals aged 0-19 years, methylphenidate is the 5 pigpsychosocial perspective, highlighting under-
most commonly reported agent in poison control

DOI: 10.5505/kpd.2026.83479

Attention deficit hyperactivity disorder (ADHD) is
a common neurodevelopmental disorder in child-
hood, characterized by inattention, impulsivity, and
hyperactivity (1). ADHD is rarely standalone and
often comorbid with other psychiatric disorders (2).
It has been linked to increased suicidal thoughts,
attempts, and completed suicides, and is consi-
dered an independent risk factor for suicide (3-5).
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lying mechanisms and risk factors for suicidal
behavior in ADHD.

CASE

A 14-year-old girl was brought to the emergency
department approximately an hour after ingestion
of 25 tablets of 36 mg (900 mg) long-acting
methylphenidate which works with an osmotic
controlled release system (OROS). No nausea or
vomiting occurred following the ingestion. Upon
admission, she was conscious with stable vital signs,
and physical examination, toxicology screening,
and blood ethanol levels were unremarkable. She
received activated charcoal (1 g/kg) and was dis-
charged after 24 hours of observation, remaining
asymptomatic with normal vital signs and laborato-
ry results.

She reported ingesting a high dose of her pre-
scribed medication following an argument with her
boyfriend. Similarly, three months earlier, she had
ingested 10 tablets of 36 mg (360 mg) OROS
methylphenidate after an argument with her
boyfriend. The patient, who had not been under
regular ADHD treatment, used leftover prescribed
methylphenidate stored at home. She stated that
her aim in these suicide attempts was not to end
her life but to upset her boyfriend, and expressed
regret afterward. Both episodes were unplanned,
emotionally driven, and consistent with impulsive
behavior. No other suicide attempts or self-injuri-
ous behaviors were reported.

The patient’s mother and father were primary
school graduates, employed as cleaning staff and at
a gas station, respectively. She had a 21-year-old
sister who had attempted suicide by medication
overdose following an argument with her boyfriend
five years earlier. Although the patient did not wit-
ness the incident, her sister had shared the experi-
ence with her afterward. The sister had no psychi-
atric diagnosis or treatment at that time or after-
ward. There was no other family history of psychi-
atric illness or suicide. Family relationships were
described as emotionally distant yet stable. Both
sisters exhibited limited problem-solving skills and
maladaptive coping with interpersonal stress, par-
ticularly in romantic relationships.
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Pregnancy, labor, and postpartum were uneventful,
and neuromotor milestones were achieved on time.
There was no history of illness, accident or surgery.
Her academic performance was poor. The patient
had been involved in two school altercations result-
ing in legal cases. She reported occasional smoking
and alcohol use with peers but denied substance
abuse. Her first psychiatric evaluation occurred at
age five following physically aggression toward a
peer. At that time, she was diagnosed with ADHD.
Although she did not attend regular follow-up, she
occasionally used different methylphenidate for-
mulations throughout her treatment.

In the psychiatric interview conducted in the emer-
gency department, the patient presented as a
female adolescent appearing her stated age,
dressed appropriately for her socioeconomic status.
She was conscious and fully oriented. No perceptu-
al or memory defect was detected. Mood was
euthymic, and affect was congruent with thought
content. Speech rate and quantity were normal.
Thought process was coherent and goal-directed,
focusing on recent arguments with her boyfriend
and regret over her suicide attempt. No current sui-
cidal or homicidal thoughts were reported. During
clinical evaluation, her intellectual functioning was
observed to be consistent with mild intellectual dis-
ability (MID). The WISC-IV test administered
during outpatient follow-up showed impairments in
verbal comprehension (66), working memory (59),
and processing speed (59), with borderline percep-
tual reasoning (72) and a full-scale IQ of 53.

According to DSM-5, intellectual disability
requires not only low IQ but also significant impair-
ments in adaptive functioning. In this case, aca-
demic underachievement (conceptual domain),
impulsive and poorly regulated interpersonal
behavior (social domain), and difficulties in daily
living and legal problems (practical domain)
together indicated clinically significant impair-
ments in adaptive functioning. It is possible that
untreated ADHD symptoms adversely affected
attention, working memory, and processing speed,
resulting in underestimation of true cognitive abili-
ties. Based on the clinical history, cognitive testing,
and adaptive functioning assessments (Children’s
Global Assessment Scale score: 55, indicating mod-
erate impairment), the patient was diagnosed with
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comorbid MID. No additional psychiatric comor-
bidities were identified according to DSM-5 crite-
ria and psychometric assessments (Beck
Depression Inventory: 7; State-Trait Anxiety
Inventory: 28/30, both below clinical cut-off). The
treatment plan included ADHD management, sup-
port tailored to MID, psychoeducation, and family
training, together with multidisciplinary follow-up.
Written informed consent was obtained from the
patient and her parents to publish this manuscript.

DISCUSSION

Psychostimulants are first-line pharmacological
treatment for ADHD (6). Methylphenidate
accounts for nearly half of reported ADHD medi-
cation misuse, mostly in adolescents (8). Despite
increasing ADHD diagnoses and stimulant pre-
scriptions, epidemiological data on stimulant-relat-
ed toxicity remain limited. A recent adult study
reported 64 deaths associated  with
methylphenidate or (lis)dexamfetamine; 41
involved methylphenidate, about 20% were inten-
tional, and mostly with polysubstance use and psy-
chiatric comorbidity (15). While deaths are rare
relative to prescription volume, caution is warran-
ted in patients with psychiatric comorbidity, sub-
stance use, cardiovascular disease, or polypharma-
cy. This study provides the most contemporary evi-
dence on stimulant-related mortality, however,
focuses exclusively on adults. Adolescent-specific
data remain limited, representing an important gap
in the literature.

High doses of psychostimulants can cause hyper-
tension, tachycardia, arrhythmia, hyperthermia,
irritability, mood changes, hallucinations, and
seizures. Hospitalization is advised for
methylphenidate exposures exceeding 4 mg/kg or
120 mg (16). Induction of emesis is not recom-
mended, and while no specific antidote exists, acti-
vated charcoal is advised. Benzodiazepines are
indicated for agitation, dystonia, or seizures. In
cases of respiratory depression, arrhythmias, or
cardiac arrest, standard advanced cardiac life sup-
port protocols should be initiated. Emergency
management should prioritize cardiovascular stabi-
lization and neurological monitoring, followed by
psychiatric evaluation and suicide risk assessment.
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If the patient remains stable and asymptomatic for
24 hours with normal laboratory results, discharge
may be considered (16).

Methylphenidate exposures reported to poison
control centers showed that only 31% of the cases
developed symptoms—most commonly tachycar-
dia, agitation, and lethargy—and none were severe
or life-threatening (17). Moreover, in intentional
ingestions, additional symptoms—including vomit-
ing, dizziness, mydriasis, and tremor—have been
reported. Consistent with these findings and previ-
ous case reports (9-14), no serious symptoms
occured in our case despite ingestion of 900 mg of
OROS methylphenidate. Both our case and those
in the literature involved long-acting formulations,
whose pharmacokinetic properties may influence
overdose presentation (6). Evidence suggests that
long-acting formulations generally cause mild or no
adverse effects (16). Although long-acting
methylphenidate appears safer acutely, its exten-
ded-release profile may prolong toxicity, necessi-
tating extended observation. Overall, knowledge
regarding high-dose methylphenidate effects
remains largely case-based, underscoring the need
for further research.

Although stimulants have been used for decades,
concerns about methylphenidate’s safety and its
potential link to suicidality persist. Reports of sui-
cide directly related to methylphenidate are rare
and mostly limited to case studies. Large-scale
cohort studies and meta-analyses indicate that
stimulant treatment does not increase suicidality
and may even reduce the risk of suicide attempts
(18-20). Moreover, consistent long-term treatment
has been linked to fewer suicide attempts (21), sug-
gesting that concerns about increased suicide risk
due to ADHD medications may be unwarranted.
Given ADHD’s high prevalence and strong associ-
ation with suicidality, effective and sustained treat-
ment may reduce suicide risk (2). In our case, the
patient lacked consistent follow-up or medication,
underscoring untreated ADHD as a potential con-
tributor to suicidal behavior and the importance of
treatment adherence.

A meta-analysis reported that ADHD increases the
risk of suicide planning by 2.4 times, suicidal
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ideation by 4.5 times, and completed suicides by 6.7
times (4). The present case, with repeated suicide
attempts, underscores ADHD as a significant risk
factor for suicidality. While this association is well
established, the underlying factors remain unclear
and likely reflect a complex interaction of biologi-
cal, psychological, and social influences. Therefore,
a comprehensive understanding of suicide risk
requires evaluation through the biopsychosocial
model (22).

ADHD is a neurodevelopmental disorder that
leads to various structural, functional, and neuro-
chemical brain alterations. Dysregulation of neuro-
transmitter systems—particularly dopamine, sero-
tonin, and noradrenaline—contributes to impulsiv-
ity, and abnormalities have been identified in brain
regions responsible for impulse control and emo-
tional regulation (2). These neurobiological factors
help explain difficulties in emotion regulation and
impulse control. Impulsivity and poor response
inhibition, core features of ADHD, are consistently
associated with increased suicide risk (23). ADHD
has been identified as an independent risk factor
for suicidal ideation and attempts, regardless of
comorbid psychiatric disorders, and is particularly
associated with repeated suicide attempts (5,23). A
cohort study further reported significantly elevated
rates of suicidal ideation and completed suicides
among individuals with untreated ADHD (24).
Early diagnosis and appropriate pharmacological
treatment appear to have protective effect on suici-
dal behavior, mainly by reducing impulsivity
(22,25). Our case, diagnosed with ADHD but not
receiving regular treatment and exhibited repeated
impulsive suicide attempts, highlights the impor-
tance of comprehensive ADHD management and
routine suicide screening, particularly in patients
with poor treatment adherence.

Evaluating psychological factors is essential for
understanding the underlying causes of suicidal
behavior. Increased suicide risk in individuals with
ADHD is primarily associated with comorbid dis-
orders, such as depression, bipolar disorder, anxi-
ety disorders, substance use disorders, personality
disorders, autism spectrum disorders, and intellec-
tual disability. Suicide risk is significantly elevated
when these comorbidities remain undiagnosed or
untreated (23). Our case also presents with comor-
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bid ADHD and MID, both neurodevelopmental
disorders. ADHD symptoms tend to be more
severe in those with intellectual disability (26).
However, knowledge regarding the clinical presen-
tation and prevalence of ADHD in this population
remains limited, as individuals with lower cognitive
functioning are frequently excluded from research
(26). Further studies focusing on this population
are warranted to improve understanding and guide
clinical practice.

Children with neurodevelopmental disorders often
exhibit inadequate emotion regulation and rely on
limited coping strategies when faced with emotion-
al distress (27). In ADHD, these challenges are
compounded by executive functioning deficits—
working memory, cognitive flexibility, and plan-
ning—which hinder effective problem-solving and
adaptive responses to stress (27). Our patient
impulsively ingested a high dose of
methylphenidate following an interpersonal con-
flict, illustrating how impaired emotion regulation
and executive control may converge, leading to
maladaptive behaviors. Notably, both suicide
attempts occurred after arguments with her
boyfriend, and she later expressed that the beha-
vior was not motivated by suicidal intent but repre-
sented a maladaptive interpersonal problem-sol-
ving response. These findings highlight emotion
regulation difficulties, impulsivity, and the use of
suicidal behavior as a maladaptive coping strategy
in response to interpersonal stress.

The patient’s recurrent impulsive behaviors raise
considerations regarding non-suicidal self-injury
(NSSI), defined as deliberate self-harm without
suicidal intent. In adolescents, NSSI is often linked
to difficulties managing emotions, impulsivity, and
limited coping strategies—all present in this case.
Recognizing NSSI is clinically important, as repea-
ted NSSI can exacerbate emotional dysregulation,
interpersonal difficulties, and future suicide risk
(28). These observations underscore the impor-
tance of interventions targeting emotion regulation
and impulse control into treatment plans for ado-
lescents with ADHD. Evidence-based interven-
tions —such as cognitive-behavioral therapy, fami-
ly-based interventions incorporating parent train-
ing, and adjunctive pharmacological options (e.g.,
antipsychotics for severe agitation or mood dysreg-
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ulation) —may reduce the risk of repeated NSSI
and provide structured coping mechanisms in emo-
tionally charged situations (29). Early identification
and management of comorbid psychiatric disorders
remain essential to reduce future suicide risk (29).
In this case, due to irregular follow-up and poor
adherence, close monitoring and targeted pharma-
cological or behavioral interventions were not fea-
sible. Nevertheless, psychoeducation and family
training were provided to enhance coping strate-
gies and mitigate future risk.

Familial and social factors play a significant role in
suicidal behavior. Children with intellectual disabi-
lity often experience academic difficulties, social
exclusion, and interpersonal challenges, contribut-
ing to low self-esteem—a key factor associated with
increased suicide risk (23). In our case, academic
underachievement and peer relationships difficul-
ties may have contributed to diminished self-
esteem and served as triggers for suicide attempts.
Family history of suicide is also linked to higher sui-
cide risk among children with ADHD (23).
Notably, the patient’s sister had attempted suicide
following a similar interpersonal conflict, sugges-
ting maladaptive coping strategies within the fami-
ly. Internalization of such dysfunctional patterns
may have influenced the patient's response to emo-
tional distress. Additionally, medication accessibi-
lity represents a significant risk factor for overdose
and suicide attempts, particularly in adolescents
with impulsive behavior and untreated ADHD. In
this case, both suicide attempts involved
methylphenidate previously prescribed and accessi-
ble at home, highlighting the role of medication
access. Furthermore, familial and environmental
factors, such as low socioeconomic status, limited
parental education, unstable employment, and a
family psychiatric history are well-established risk
factors for suicide (23). In our case, both parents
had low education levels and low-income jobs, indi-
cating potential social vulnerabilities. Therefore,
parents psychoeducation is crucial to raise aware-
ness about the suicide risk. Families should be

informed about limiting access to potentially harm-
ful objects, including medications and sharp instru-
ments, particularly in impulsive children.
Physicians should emphasize secure drug storage
and encourage parental supervision. Enhancing
protective factors—such as social support and aca-
demic engagement—may serve as important
buffers against suicide risk in this vulnerable popu-
lation.

These clinical insights underscore the multifactori-
al nature of suicidal behavior in adolescents with
neurodevelopmental disorders, shaped by biologi-
cal, psychiatric, and social factors. Clinicians should
be vigilant when treating this population, given
their heightened vulnerability and limited coping
skills. Preventive strategies—such as sustained
ADHD treatment, early family psychoeducation,
structured interventions targeting emotion regula-
tion and impulsivity, and secure medication stor-
age—may reduce suicide risk. Strengthening
school-based support and integrating routine sui-
cide risk screening into ADHD follow-up could
facilitate early identification of high-risk individu-
als. Given the complexity of suicidal behavior, a
multidisciplinary approach incorporating the
biopsychosocial model is essential for effective
assessment and intervention. Future interventions
should combine pharmacological management
with evidence-based psychosocial approaches that
enhance coping skills and emotion regulation, pro-
viding a comprehensive framework for this vulne-
rable population. As suicide remains a leading
cause of death among adolescents and young
adults, further research is needed to clarify the link
between ADHD and suicidality.
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Dear Editor,

In autism outpatient settings, clinical attention is
naturally directed toward the child’s symptoms,
functioning, and co-occurring behavioral difficul-
ties. However, the psychological burden carried by
caregivers is also an important, yet easily over-
looked, component of the treatment process. In
routine outpatient care, this may occur because vi-
sits are primarily child-centered, consultation time
is limited, and structured screening protocols for
caregiver well-being are not consistently integrated
into autism services.

A clearer conceptual distinction between caregiver
burden, caregiver mental health symptoms, and
broader contextual stressors may help refine this
clinical argument. Caregiver burden refers to the
perceived emotional, practical, and role-related
demands of caregiving; caregiver mental health
symptoms may include depression, anxiety,
burnout, or clinically significant distress; and con-
textual stressors may include financial strain, stig-
ma, limited social support, and service-related dif-
ficulties. These domains should not be viewed
merely as secondary contextual issues, but as clini-
cally relevant factors that may influence treatment
engagement, family functioning, and continuity of
care (1,2). Research has shown that caregiver well-
being is closely intertwined with the broader thera-
peutic environment in which autism care is deli-
vered (2,3).

Caregiver mental health difficulties may interfere
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with appointment adherence, implementation of
recommendations, participation in parent-mediat-
ed interventions, and collaboration with clinicians
(3,4). Consistent with family-systems and transac-
tional caregiving perspective, caregiver distress and
child emotional-behavioral difficulties may recipro-
cally influence one another, shaping treatment
engagement, adherence, and the family’s capacity
to implement recommendations. For this reason,
caregiver burden should not be understood simply
as an expected consequence of the child’s symp-
toms. Recent findings suggest that the association
between autism severity and parental stress or
depressive symptoms may be shaped by intermedi-
ary processes such as the child’s emotional-beha-
vioral difficulties and caregivers’ internalized stig-
ma (5). Given the largely cross-sectional nature of
much of the available evidence, these associations
should be interpreted cautiously and should not be
assumed to represent a unidirectional causal path-
way. This perspective is clinically relevant because
it frames caregiver mental health as a meaningful
and potentially modifiable domain rather than an
inevitable by-product of caregiving (1,5,6).

Although the realities of high-volume outpatient
practice often preclude comprehensive family
assessments, attention to caregiver well-being may
still be clinically valuable. Clinicians often already
refer families for appropriate mental health or
social support services when a clear need becomes
apparent. Even so, in treatment-resistant situa-
tions, or when families do not spontaneously
express their difficulties, brief and structured
inquiry may be useful. This could include questions
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regarding the distribution of caregiving responsibi-
lities, financial or practical strain, persistent care-
giver emotional distress, and the availability of
social support. Although not a substitute for com-
prehensive psychiatric assessment, such brief
inquiry may increase family awareness, help identi-
fy unmet needs, and guide clinicians toward appro-
priate further evaluation, support, or referral when
necessary (2,6,7). This is particularly relevant
because limited support and greater psychosocial
burden have been associated with poorer caregiver
mental health and lower resilience in parents of
autistic children (2,6,7).

For these reasons, a brief and feasible caregiver-
sensitive approach may be valuable in autism care.
Even when comprehensive evaluation is not possi-
ble, a few minutes of structured inquiry may help
clinicians recognize families at greater risk and
guide more appropriate support or referral.
However, implementation requires attention to
practical barriers, including limited consultation
time, clinician confidence in addressing caregiver

distress, and the availability of mental health ser-
vices for caregivers, social support, or community-
based referral pathways. Such an approach may
strengthen both family functioning and the sustain-
ability of treatment. Therefore, brief caregiver-sen-
sitive screening should be considered a routine
component of autism outpatient care, not as an
additional burden on clinicians, but as a practical
step toward more family-centered and sustainable
treatment.

Al Use Statement: During the preparation of this
manuscript, Al-based software was used to assist
with language editing. The author reviewed and
approved the final version of the manuscript and
takes full responsibility for its content.
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Beyond detection: The quieter risks of large
language models in scientific publishing
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Dear Editor,

The recent editorial by Uzman Ozbek (1) provides
a careful account of the ethical challenges that
large language models (LLMs) now pose for scien-
tific publishing, including the limited reliability of
detection tools, the disproportionate flagging of
non-native English authors as suspected Al users
(2), and the impossibility of treating non-human
systems as accountable authors (3). I would like to
extend this discussion in a direction that deserves
more editorial attention: the risks that remain even
when authors disclose their Al use openly and
avoid overt misconduct such as fabricated data or
invented citations (4).

Most current debate focuses on what can, in prin-
ciple, be caught. Yet a subtler problem may matter
more in the long run: the gradual weakening of the
fit between evidence, uncertainty, and claim that
polished, model-assisted prose can produce wit-
hout anyone noticing.

Several recent findings make the concern concrete.
When LLMs summarise scientific work they over-
generalise systematically, nearly five times more
often than human writers (5). They often sound
confident when wrong, and readers mistake deci-
sive tone for evidential strength (6). Even when Al-
suggested references are real and on-topic, they
may only loosely support — or contradict — the
claims they accompany; a medical evaluation found
50-90% of LLM responses not fully grounded in
the sources they cited (7). Lexical analyses of fif-

DOI: 10.5505/kpd.2026.10586

teen million PubMed abstracts already detect
stylistic traces of LL.M-assisted writing (8), and co-
writing studies show that model assistance reduces
lexical and content diversity (9). Redundant and
low-yield publications have risen alongside LLM
adoption (10-12). When models advise on methods
they often recommend additional complexity,
though current reporting guidance for clinical pre-
diction and machine learning emphasises trans-
parency, applicability, and decision relevance over
technical sophistication (13,14). LLMs are now
used at both ends of the publishing pipeline, with
evidence that automated reviewers favour model-
shaped prose (15,16), rewarding the same drift
twice.

Considered separately, these effects look minor.
Considered together, they describe a slow erosion
of calibration in the scientific record. A cautious
“may suggest” upgraded to “demonstrates” can
travel a long way once a paper is cited, summarised,
or translated into clinical recommendations, and
unlike fabricated references such drift leaves no
clean signature.

The editorial closes with the question of whether
human and machine writing can still be distin-
guished (1). A companion question may be more
tractable and more useful: even when disclosure is
honest, are editorial and peer-review processes
equipped to assess what Al has done to the argu-
ment? Asking authors not only whether AI was
used but for what purpose, and prompting review-
ers to test whether each claim remains proportion-
ate to the design, sample, and uncertainty (3,17),
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would move the editorial task from a futile contest
with detection tools toward the evaluative judge-
ment that remains uniquely human. Such struc-
tured prompts would also protect authors who use
Al fairly, including non-native English speakers,
from being penalised for the wrong reasons (2). In
an era of fluent machines, the most important safe-
guard for the scientific record may not be better

detection, but better questions.
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