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Prospective memory assessment in a Mexican sample
with depression

Derian Mandujano-Torres’*®, Georgina Cardenas-Lépez’®, Azzizudin Khan®®, and Raul Durdn-Figueroa’
"Universidad Nacional Auténoma de México, México City, Mexico; ?Indian Institute of Technology Bombay, Bombay, India

Abstract

Objective: To evaluate deficits in time-based and event-based prospective memory (PM) in Mexican individuals diagnosed
with moderate to severe depression. Methods: Two PM paradigms and a high cognitive load task were administered to 22
participants (with and without depression). Performance in time-based and event-based tasks was compared using screen
click frequency as an indicator of errors and overall performance. Results: Differences were found in event-based task
performance compared to time-based tasks across both groups. Participants achieved an overall average score of 64.67
(SD = 15.45). No significant differences were found between conditions, except for a marginal effect observed in Task 6
($p = 0.049%). Conclusions: These findings suggest variations in PM execution under cognitive load. However, the marginal
statistical significance highlights the need for further studies with larger samples to obtain more robust data on cognitive
impairment in this population.
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Evaluacién de la memoria prospectiva en una muestra mexicana con depresion

Resumen

Objetivo: Evaluar los déficits en la memoria prospectiva (MP) basada en tiempo y eventos en individuos mexicanos con
diagndstico de depresion moderada a severa. Métodos: Se administraron dos paradigmas de MP y una tarea de alta car-
ga cognitiva a 22 participantes (con y sin depresion). Se compard el desempefio en tareas basadas en tiempo y en eventos
utilizando la frecuencia de clics en pantalla como indicador de error y rendimiento. Resultados: Se identificaron diferencias
en el desempefio de las tareas basadas en eventos en comparacion con las de tiempo en ambos grupos. Los participantes
obtuvieron una puntuacion promedio general de 64.67 (DE = 15.45). No se hallaron diferencias significativas entre condi-
ciones, a excepcion de un efecto marginal observado en la Tarea 6 ($p = 0.049%). Conclusiones: Los hallazgos sugieren
variaciones en la ejecucion de la MP bajo condiciones de carga cognitiva, aunque la sutil diferencia estadistica subraya la
necesidad de estudios con muestras mas amplias para obtener datos mas robustos sobre el deterioro cognitivo en la po-
blacion afectada.

Palabras clave: Depresion. Memoria prospectiva. Cognicion. Temporalidad.

*Correspondence: Date of reception: 24-02-2025 Available online: 25-02-2026
Derian Mandujano-Torres Date of acceptance: 18-11-2025 Rev Mex Neuroci. 2026;27(1):3-9
E-mail: deriantorres @ outlook.es DOI: 10.24875/RMN.25000010 Wwww.revmexneurociencia.com

2604-6180 / © 2025 Academia Mexicana de Neurologia A.C. Published by Permanyer. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://orcid.org/0000-0002-7197-5820
https://orcid.org/0000-0003-4569-1944
https://orcid.org/0000-0001-5113-4760
https://orcid.org/0000-0002-5520-6706
mailto:deriantorres%40outlook.es?subject=
http://dx.doi.org/10.24875/RMN.25000010

http://crossmark.crossref.org/dialog/?doi=10.24875/RMN.25000010&domain=pdf

Rev Mex Neuroci. 2026;27(1)

Introduction

Depression is the most prevalent mood disorder
worldwide and one of the most common mental health
conditions. It affects over 350 million people globally,
with higher prevalence among women and individuals
from lower socioeconomic backgrounds'. According to
the Diagnostic and Statistical Manual of Mental Disor-
ders?, depression is characterized by persistent sad-
ness, anhedonia, hopelessness, low self-esteem, and
suicidal ideation, which must persist for at least 2 weeks
for a clinical diagnosis®*. These symptoms often coin-
cide with cognitive impairments, including reduced flex-
ibility and diminished executive functioning.

The etiology of depression involves genetic, epigen-
etic, and environmental factors that impact brain bio-
chemistry and neural functioning. These changes can
affect cognition, appetite, libido, and sleep, ultimately
reducing individuals’ quality of life and daily function-
ing®. Cognitive deficits in depression include impair-
ments in psychomotor speed, attention, memory, and
executive functions such as inhibition, motivation, and
working memory. Neuroimaging studies report alter-
ations in fronto-thalamic and limbic-frontal circuits®,
which tend to worsen with recurrent episodes,
although partial cognitive recovery is observed during
remission.

A key cognitive function affected by depression is
prospective memory (PM) — the ability to remember and
execute intended actions in the future. PM failures neg-
atively impact daily functioning and emotional
well-being. PM is typically divided into two subtypes:
event-based PM (EBPM), where intentions are trig-
gered by external cues, and time-based PM (TBPM),
which relies on self-initiated processes to act at a spe-
cific time”. TBPM is considered more cognitively
demanding, especially under high cognitive load, and
particularly sensitive to impairments in attention and
executive control’®-"7. Studies have shown that individ-
uals with depression exhibit deficits in both types of
PM, with TBPM being more affected'®-2%,

Recent findings suggest that increased cognitive load
further impairs PM performance, especially in TBPM
tasks that require sustained monitoring and self-regu-
lation®6. However, little research has explored these
effects in clinical populations within Latin America.

Given previous findings and the relevance of PM in
everyday functioning, the present study aimed to com-
pare time-based and EBPM performance between indi-
viduals with depression and non-clinical controls. We
hypothesized that the depression group (DG) would

show significantly poorer performance in both PM
types, with greater impairment in TBPM tasks due to
their higher cognitive demands.

Objective

The objective of the study is to compare PM perfor-
mance in Mexican patients with depression and a con-
trol group (CG) of non-clinical individuals.

Methods

Participants

The final sample included 22 participants
aged 18-29 years (M = 22.96, standard deviation
[SD] = 4.95), divided into a DG (DG; n = 13) and a CG
(CG; n = 9). All participants had at least 8 years of
education. The DG consisted of individuals with beck
depression inventory (BDI) scores above 24, while the
CG included participants with BDI scores below 24 and
no history of depressive episodes, either current or
remitted. Individuals undergoing pharmacological treat-
ment or with a history of psychiatric or neurological
conditions were excluded from both groups.

Although the inclusion criteria for the DG allowed for
participants up to 65 years of age, the oldest participant
included was 47, whereas in the CG, the maximum age
was 26. This discrepancy in age ranges was not inten-
tional but rather a consequence of the recruitment pro-
cess. Nevertheless, all participants fell within the young
adult range, minimizing the likelihood of age-related
cognitive variability.

The severity of depression in the clinical group was
classified as either mild or moderate. None of the
participants in the DG were undergoing pharmacolog-
ical treatment, psychotherapy, or any other form of
intervention that could potentially influence memory
performance.

Both groups were randomly assigned to two
experimental conditions using the Pinetools software
(Table 1).

Instruments and experimental paradigms
BDP?"

This inventory assesses depressive symptoms
through 21 items, divided into two factors: affective-cog-
nitive and vegetative-somatic. It uses a Likert-type
scale ranging from 0 to 3, where 0 indicates no symp-
toms and 3 indicates severe symptoms. The version
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Table 1. Number of participants by group and condition

6

6 7 6
EBPM: event-based prospective memory condition; TBPM: time-based prospective
memory; DG: depression group; CG: control group.

adapted for the Mexican population (Jurado et al.,
1998) has a Cronbach’s Alpha of 0.94, ensuring high
reliability.

TBPM ano EBPM EXPERIMENTAL PARADIGM?®

This 30-min paradigm consists of 120 multi-
ple-choice general knowledge questions, with 15 s to
respond to each. If a response is not provided within
the allotted time, the question automatically advances.
Simultaneously, the PM task is carried out under two
conditions:

— EBPM: when the words “coin,” “planet,” or “state”
appeared, participants had to click on the right side
of the screen.

— TBPM: participants had to click on the right side of
the screen every 5 min, with a clock placed nearby
to assist them.

High cognitive load task
(QUEST1; Khan, 2007)

This task consists of 120 multiple-choice general
knowledge questions, with a response time of 10 s per
question. Unanswered questions were recorded as
omissions. This task served as a distractor to assess
PM under high cognitive load.

Procedure

Participants were voluntarily recruited through social
media. After explaining the study’s objective, they
received an informed consent form, followed by an
interview and BDI administration. Based on the BDI
results and the interview, participants were assigned to
one of two groups: the DG or the CG. Random assign-
ment to experimental conditions was conducted using
Pinetools.

Experimental sessions lasted between 45 min and
1 h, conducted in a closed, well-lit, and ventilated room.
Participants used an HP laptop with the necessary

software installed, while the evaluator positioned them-
selves at a 135° angle from the participant.

Description of each paradigm

TIME-BASED TASK

In this paradigm, participants had to respond to six
temporal stimuli by pressing the screen exactly every
5 min. A clock was placed near the participants, but
they were explicitly instructed to avoid looking at it.
Simultaneously, 120 general knowledge questions were
presented to distract the participant and make it harder
to accurately perceive the passage of time.

The QUEST1 task was administered simultaneously
with the PM tasks. It was an independent task that
participants performed in parallel to the main PM
activities.

EVENT-BASED TASK

This task followed a similar structure, with 120 gen-
eral knowledge questions presented. However, in this
case, participants had to click on the right side of the
screen whenever the words “coin,” “planet,” or “country”
appeared in either the question or response options. It
is important to note that only these specific words were
relevant, and their occurrence was programmed to
appear approximately every 5 min, similar to the time-
based task.

Statistical analysis

SPSS V.27 was used to calculate response frequen-
cies by condition and to analyze sociodemographic
data. Due to the non-parametric nature of the data, two
statistical tests were applied: the Kruskal-Wallis test
and the Mann-Whitney U test, to examine differences
between conditions.

Results

The descriptive and inferential results are summa-
rized in tables 1-5. Table 1 outlines the distribution of
participants across experimental groups and task con-
ditions, showing a relatively balanced allocation.
Tables 2 and 3 provide sociodemographic data, con-
firming that the overall sample consisted primarily of
young adults, with no extreme demographic disparities
between groups. In table 4, the Kruskal-Wallis test
revealed no statistically significant differences across
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Table 2. General sample sociodemographic data

Total M = 22.96 F= Student = 11 Single = 19 M = 64.67
SD =4.95 M = Graduate = 8 In a relationship = 6 SD = 15.45
Employee = 6

M: mean; SD: standard deviation.

Table 3. Sociodemographic data by group

No depression (n = 13)

With depression (n = 12)

Age 23.15

BDI 2 13 1.76 3.63

BDI: beck depression inventory score.

Table 4. Kruskal-Wallis test for independent samples by
condition

e e

Correct click 1 0.252
Correct click 2 0.488
Correct click 3 0.126
Correct click 4 0.126
Correct click 5 0.583
Correct click 6 0.049

conditions for most items, except for Task 6, which
yielded a marginally significant result (p = 0.049).
Table 5 presents the Mann-Whitney U test results com-
paring the depressed and non-depressed groups
directly, where no significant differences were found for
any task item. Together, these results suggest a gen-
eral consistency in performance across groups and
conditions, with only a slight deviation observed in one
task that may warrant further exploration.

The sample primarily consisted of females aged
18-27, with a mean age of 22.96 years (SD = 4.95).
Most participants were students and single. As shown
in table 1, the total sample included 22 participants with
a mean age of 22.96 years (SD = 4.95). Of these, 18
were women and 7 were men. Regarding occupation,
11 were students, 8 were recent graduates, and 6 were
employed. In terms of marital status, 19 were single,

22.75

16 50 27.16 9.33

Table 5. Mann-Whitney U test for independent samples
by population

e e

Correct click 1 0.728
Correct click 2 0.689
Correct click 3 0.810
Correct click 4 0.810
Correct click 5 0.980
Correct click 6 0.936

and 6 were in a relationship. The average total score
was 64.67 (SD = 15.45). Tables 2 and 3 present the
sociodemographic data based on the experimental
groups.

The difference in age ranges between groups was
not intentional. While our inclusion criteria allowed for
participants up to 64 years of age, the oldest participant
in the DG was 47 years old, compared to a maximum
age of 26 in the CG. This discrepancy was not pre-
planned but rather a result of recruitment outcomes.

Subsequently, two non-parametric statistical analy-
ses were conducted to compare performance in PM
tasks based on the Population variable (participants
with and without depression) and the Condition variable
(Depression + Event, Depression + Time, No Depres-
sion + Event, No Depression + Time).
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The Kruskal-Wallis test (Table 3) was used to evalu-
ate differences in performance across experimental
conditions. No statistically significant differences were
found in most items, except for Task 6 (p = 0.049),
where a marginal difference was observed. Meanwhile,
the Mann-Whitney U test (Table 4) compared groups at
the population level, with no significant differences
detected in any of the evaluated tasks. Overall, the
results suggest that neither the experimental condition
nor the presence of depressive symptoms significantly
influenced global performance in PM tasks.

Discussion

The objective of this study was to compare the per-
formance of individuals with and without depression in
two PM conditions: time-based and event-based. The
results indicate that there were no statistically signifi-
cant differences in PM task performance between the
experimental conditions, as all four groups exhibited
similar and positive performance. Likewise, no signifi-
cant differences were found between depression sever-
ity and performance in both PM conditions.

These findings are consistent with previous studies
suggesting that PM impairment is not related to the
severity of depressive symptoms?®-3'. However, they
contrast with research on the persistence of cognitive
deficits in patients with depression in remission.

Although our results suggest a trend toward lower
performance in EBPM compared to TBPM, this differ-
ence was not statistically significant and should there-
fore be interpreted with caution. Furthermore, the
presence of a visible clock during the tasks may have
influenced participants’ performance in the TBPM con-
dition, potentially reducing the self-initiated monitoring
demands typically associated with this paradigm. This
factor represents a limitation, as it may have diminished
the sensitivity of the TBPM measure.

Our comparison with Khan et al.?® highlights import-
ant divergences that warrant further exploration. Differ-
ences in cultural context, participant characteristics, or
methodological aspects — such as task design, cogni-
tive load manipulations, or the nature of cues — could
underlie the contrasting findings. For instance, the
strategies employed by participants to estimate time or
the presence of external timekeeping aids might vary
across studies, affecting performance outcomes. Future
research should consider these factors to better under-
stand the conditions under which TBPM and EBPM
differ, especially within diverse populations.

Moreover, Khan et al.?®, also reported that cognitive
load (measured through the general knowledge ques-
tionnaire) had a greater impact on TBPM than on event-
based memory. In contrast, in our study, questionnaire
scores exceeded 65 points in the time conditions,
whereas in the event conditions, most participants
scored below 60. This suggests that the questionnaire
did not interfere with TBPM performance, as most par-
ticipants in this condition responded adequately to the
tasks, particularly those with depression.

One of the main limitations of this study is the small
sample size, which limits the generalizability of the
results. Low participation, possibly related to the
stigma associated with depression, hindered broader
representation of the general population. Future
research should aim to increase the number of partic-
ipants and control for variables such as age and sex.
Given this, replicating this study with a larger sample
and in different population contexts would be highly
recommended to evaluate the impact of various factors
on PM.

One noteworthy finding is the marginally significant
difference observed in Task 6 (p = 0.049). Although this
result does not meet the conventional threshold for
statistical significance, it may reflect an emerging pat-
tern related to cognitive load or the structure of the
task. Given the limited sample size, this result should
be interpreted with caution. Nevertheless, it highlights
the need for further studies with greater statistical
power to determine whether this trend represents a true
effect.

It should be noted that no corrections for multiple
comparisons were applied in this study. This decision
was made due to the exploratory nature of the research
and the relatively small number of comparisons. How-
ever, this may increase the risk of Type | errors. Future
studies should consider implementing correction pro-
cedures, such as Bonferroni or False Discovery Rate
adjustments, to address this limitation.

Another limitation of this study lies in the lack of
control over individual factors that may influence cog-
nitive performance, such as anxiety, fatigue, or vari-
ations in circadian rhythms. Although these elements
were not directly assessed, they could have had an
impact on participants’ execution of PM tasks. In
addition, the absence of complementary assess-
ments that could provide a broader understanding of
the cognitive profile — such as measures of working
memory, sustained attention, or processing speed —
limits the interpretation of the specific processes
involved. Including such evaluations in future research



Rev Mex Neuroci. 2026;27(1)

would allow for a more nuanced analysis of the rela-
tionship between depressive symptoms and PM, as
well as the executive components that underlie this
function.

Conclusion

The results of this study suggest that, within the stud-
ied population, there are no significant differences in
PM performance between individuals with and without
depressive symptoms, nor between time-based and
event-based conditions. These findings indicate that,
under the current experimental conditions, the pres-
ence of depression does not appear to affect PM per-
formance. However, given the limitations related to
sample size and demographic variability, these results
should be interpreted with caution. Further research
with larger, more diverse samples and additional con-
trolled variables is necessary to clarify the relationship
between depression and PM functioning. Considering
the impact of PM deficits on daily life and their link to
executive dysfunction, incorporating PM tasks into clin-
ical cognitive assessments may contribute to the early
detection of subtle cognitive impairments and inform
more targeted, functionally relevant interventions for
individuals with depression.
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