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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.
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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
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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.
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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
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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
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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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