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Abstract 

Background  Prospective memory is the ability to engage in an intention to be performed in the future. The main 
objective of this study was to identify instruments that assess both time-based and event-based prospective memory 
in children and adolescents and that have the potential to be clinically applicable.

Method  Three databases (PubMed, Scopus, and PsycINFO) were searched to identify existing PM measures in original 
articles published until 2022. Literature searches were conducted using the following terms: (prospective memor* 
OR memor* for intentions) AND (neuropsychological assessment) AND (test* OR instrument* OR questionnaire* 
OR task*) AND (psychometric properties) AND (child* OR adolescen*). Relevant studies identified in the reference lists 
were also included in the review.

Results  Ten instruments were identified and classified into three categories: (a) test batteries, (b) experimental proce-
dures, and (c) questionnaires. All the instruments identified were described concerning their content and the psycho-
metric properties available. Some of the instruments presented empirical evidence regarding validity and reliability, 
but no one provided normative data.

Conclusion  Besides the recent progress regarding studies publishing the development of a variety of novel meas-
ures, there are still many limitations surrounding the assessment of PM in the youth population because of the 
yet incipient psychometric properties presented by the majority of the PM instruments. Recommendations for a gold-
standard PM instrument for assessing children and adolescents are provided.

Keywords  Prospective memory, Neuropsychological assessment, Neuropsychological instruments, Children, 
Adolescents, Youth

Prospective memory (PM) is an umbrella term that des-
ignates the abilities engaged in forming an intention to 
be performed in the future and the processes involved in 
its execution (Ellis & Freeman, 2008), namely the inten-
tion formation, the retention interval, and the retrieval 
of the intention content (Fish, Wilson, & Manly, 2010). 

Prospective and retrospective memory (RM) have a close 
relationship and share some cognitive and psychological 
processes, such as visual-spatial association, self-process-
ing, and emotion. However, PM has its particularities, 
which include goal-directed processing, cognitive con-
trol, associative learning, and creative thinking (Zheng, 
Luo, & Yu, 2014). Besides these characteristics, PM tasks 
are also different from RM tasks because the retrieval of 
the intention is self-initiated and must happen at a given 
time or event in the future (Gonneaud et al., 2014), rely-
ing on executive processes.
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McDaniel and Einstein (2000) have suggested a rele-
vant distinction between two different PM components: 
event based and time based. The event-based PM cor-
responds to remembering to perform deferred actions 
when a particular event occurs, whereas the time-based 
PM consists of remembering to perform deferred actions 
at the right moment or within a specified period. This 
theoretical distinction was further confirmed in brain 
imaging studies (Gonneaud et al., 2014; Momennejad & 
Haynes, 2012; Okuda et al., 2007). Gonneaud et al. (2014) 
assessed PM using functional magnetic resonance imag-
ing and reported that the constant target checking related 
to event-based conditions is supported by stronger 
occipital activation, whereas time-based conditions have 
periodic monitoring revealed by a right-sided frontal net-
work. Besides the proposition of these two components, 
McDaniel and Einstein (2000) have also suggested a vari-
ety of critical factors that are expected to affect the strat-
egies used by individuals to remember the actions that 
need to be performed in the future, which include the 
importance of the PM task itself, characteristics of the 
retrieval cues and their relation to the target actions, the 
nature of the ongoing task, socio-environmental context, 
and individual characteristics.

Assessing PM performance in children and adolescents 
may enable clinical neuropsychologists to better identify 
neurodevelopmental disorders and prescribe more accu-
rate rehabilitation procedures. However, instruments 
developed specifically to assess PM in the youth popu-
lation are still scarce, and, consequently, this cognitive 
domain is not regularly assessed in clinical neuropsycho-
logical testing. With that in mind, the current systematic 
review aimed to (a) identify the available measures to 
assess both time-based and event-based PM abilities in 
children and adolescents and (b) describe their content 
and psychometric properties (when available). Our main 
goal is to assist clinical neuropsychologists by providing 
them with knowledge on the instruments available for 
assessing PM in children and adolescents and the validity 
and reliability properties presented by each one of them.

Method
A protocol for this study was recorded on the Interna-
tional Prospective Register of Systematic Reviews (PROS-
PERO) by the register CRD42022334051. The execution 
and the reporting of this review are consistent with the 
Preferred Reporting Items of Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines (Moher et al., 2009; 
Rethlefsen et al., 2021).

To our knowledge, this is the first study to objectively 
assemble and screen the literature in search of PM 
instruments for the clinical assessment of children and 
adolescents. To accomplish this objective, we selected 

empirical studies that met the following criteria: (a) were 
published in English or Portuguese, (b) were published 
in peer-reviewed journals, (c) were experimental stud-
ies that assessed both event-based and time-based PM 
abilities using one single instrument, and (d) the assess-
ment was conducted in children or adolescents up to the 
age of 19. Studies were excluded if they (a) were primar-
ily focused on a cognitive domain other than PM, (b) did 
not consider PM as an isolated construct, (c) were studies 
focusing on PM training or rehabilitation, and (d) were 
single case studies, review articles, systematic reviews, 
or meta-analyses. All studies that met the criteria were 
included in the review.

A systematic search of published articles was con-
ducted in June 2022 on PubMed, Scopus, and PsycINFO 
databases. The following terms were searched: (prospec-
tive memor* OR memor* for intentions) AND (neuropsy-
chological assessment) AND (test* OR instrument* OR 
questionnaire* OR task*) AND (psychometric properties) 
AND (child* OR adolescen*). Searching in the PubMed 
database followed a different method: all of the terms 
were used without the symbol for truncation (*), since, 
specifically in this database, this method resulted in a 
higher number of findings. All of the articles found were 
screened based on their titles and abstracts. The articles 
found in the databases aforementioned were screened 
independently by two researchers using the Abstrackr 
machine learning tool (Wallace, Small, Brodley, Lau, & 
Trikalinos, 2012). The double-screen mode was chosen, 
which means that each abstract was screened once by 
each one of the reviewers. Meanwhile, the studies found 
either in the article’s reference lists or in other sources 
were screened independently by the same two research-
ers using an Excel spreadsheet.

The identified PM measures were assigned to three dis-
tinct types of assessment: test batteries, questionnaires, 
and experimental procedures. The classification followed 
the rationale proposed by Blondelle, Hainselin, Gounden, 
and Quaglino (2020) previous review of PM instruments. 
Data extraction of each study was also conducted inde-
pendently by the same two researchers and included the 
name of the tests, the name of the first author, publica-
tion year, sample’s characteristics (age range with mean 
and standard deviation, number of participants, and 
their description), type of measures, authors’ hypotheses, 
study’s description, the other neuropsychological meas-
ures administered in the assessment session(s), and the 
psychometric properties available in the paper. All of the 
PM instruments that were considered to be test batter-
ies were also described considering their estimated dura-
tion, retention intervals, number of PM items, response 
modalities, ongoing task, scoring information, recogni-
tion task, and qualitative measures (if available).
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Evaluation of the methodological quality was carried 
out using the COSMIN Risk-of-Bias checklist (Mokkink 
et  al., 2018), which assesses each instrument under 10 
domains: patient-reported outcome measures develop-
ment, content validity, structural validity, internal con-
sistency, cross-cultural validity/measurement invariance, 
reliability, measurement error, criterion validity, hypoth-
eses testing for construct validity, and responsiveness. 
Considering that all of the instruments reviewed in the 
present study were designed with the same compre-
hension of the PM construct in mind, it was decided to 
exclude the first two components of the COSMIN check-
list. In the COSMIN user manual, it is suggested for the 
review team not to use the boxes for criterion validity 
and responsiveness in the systematic review when no 
gold standard measurement is available (Mokkink et al., 
2018, p.40); therefore, it was decided to exclude these 
items from the present review. The measurement error 
and the hypotheses testing domains were also excluded 
from this review since no study reported this data and 
that no hypotheses were defined by the review team for 
each study.

Results
The initial literature search generated 184 articles. Sixty-
six studies were further identified in the reference lists 
or other Internet sources and were also screened based 
on their titles and abstracts. From the 250 prelimi-
nary reports, 7 duplicates were removed, and 219 were 
excluded. Cohen’s kappa (Cohen, 1960) for two raters was 
conducted to verify the reliability of the screening pro-
cess and presented results of good agreement between 
the two researchers (k = 0.726, p < .001). The resolution 
of the conflicts was conducted by the same two research-
ers after discussing each abstract until an agreement was 
reached. After reviewing the entire content of 24 articles 
and applying the exclusion criteria, the number of studies 
that met the inclusion criteria and were included in the 
review was 12 (see Fig. 1 for an overview of the selection 
process).

In this review, 10 PM measures were identified and 
assigned to three distinct types of assessment: (a) five test 
batteries: the PROMS (Osipoff, Dixon, Wilson, & Pres-
ton, 2012), the prospective memory trials (Robey, Buck-
ingham-Howes, Salmeron, Black, & Riggins, 2014), the 
Prospective Memory Assessment for Children & Youth 
(Garvie et al., 2019), the Memory for Intention Screening 
Test for Youth (Mills, Raskin, & DiMario, 2020), and the 
PM Test (Stedall et al., 2022); (b) three experimental pro-
cedures: the Happy Week (Yang, Chan, & Shum, 2011), 
the Virtual Week (Henry et  al., 2014), and the Paper-
board PM Tasks (Han et  al., 2017); and (c) two ques-
tionnaires: the Prospective and Retrospective Memory 

Questionnaire for Children (Talbot & Kerns, 2014) and 
the Children’s Future Thinking Questionnaire (Mazach-
owsky & Mahy, 2020). Information regarding each one of 
the studies included in this review is available in Table 1, 
and each instrument’s psychometric properties are avail-
able in the supplementary material.

Test batteries
PROMS (Osipoff et  al., 2012) is one of the instruments 
that were adapted especially for the pediatric popula-
tion. Due to the absence of a gold standard instrument to 
assess PM in children and adolescents, the authors devel-
oped a modified version of a previously published adult 
screening test. Children and adolescents with type 1 dia-
betes mellitus were asked to complete the test to inves-
tigate the relationship between PM performance and 
poor glycemic control, which was measured by higher 
hemoglobin A1C (HbA1c) value. Other four cognitive 
tests were used to estimate general intelligence, academic 
abilities, declarative memory, and working memory. In 
addition to the performance tests, the Behavior Inven-
tory of Executive Functions — BRIEF (Gioia et al., 2000; 
apud Osipoff et al., 2012) was also completed by the par-
ticipant’s parents. According to the authors, regression 
analysis has indicated that lower scores on the 20-min 
event-based task (EBT) were able to predict higher 
HbA1c values (β = −0.22, p < .05) (Table 2).

The Prospective Memory Trials (Robey et al., 2014) was  
based on the Memory for Intentions Screening Test — 
MIST (Raskin, 2004; Raskin, 2009). The instrument was 
used to evaluate 59 prenatally drug-exposed (PDE) ado-
lescents and 46 healthy controls (HC). The study aimed 
to examine how PM relates to other cognitive abilities 
and to the subject’s brain structure, which was measured 
by magnetic resonance imaging. Analyses of covariance 
(ANCOVAs) revealed no differences between PDE and 
HC neither in PM performance nor on the other cogni-
tive measures. Despite these results, adolescents with 
a history of PDE evidenced poorer executive function 
reported by their caregivers on the BRIEF (Gioia et  al., 
2000; apud Robey et  al., 2014). PDE and control group 
results were combined and indicated a significant corre-
lation between PM scores and adolescents’ performance 
in RM and EF tests.

The Prospective Memory Assessment for Children & 
Youth (PROMACY) was also developed based on the 
MIST and was designed for use with children and ado-
lescents from 8 to 21 years old (Garvie et al., 2019). The 
instrument was pilot-tested with a small sample of 29 
subjects with a mean age of 12.1 years old (SD = 2.7; 
range 8–17) to obtain preliminary psychometric proper-
ties. After demonstrating promising results, the valida-
tion study was conducted with a sample of 54 perinatally 
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HIV-exposed uninfected (PHEU) subjects. As reported 
by the authors, PROMACY’s internal consistency was 
low but acceptable (α = 0.60), mainly considering it is a 
short-item instrument. The Spearman-Brown coefficient 
for split-half reliability was 0.67, and Cronbach’s α coef-
ficient for subscale scores ranged between 0.22 and 0.64. 
Despite the absent correlation between PROMACY’s 
scores and the naturalistic event-based prospective mem-
ory task (NEPT), children’s performance in PROMACY’s 
scores was associated with their own performance on IQ, 
RM, WM, and EF tests. A previous memory study (Har-
ris et  al., 2017) also combined data from PROMACY 
and NEPT as PM measures to evaluate 85 perinatally 
HIV-exposed uninfected (PHEU), 45 perinatally HIV 
infected with neurocognitive impairment (PHIV/NCI), 
and 128 perinatally HIV infected without neurocogni-
tive impairment (PHIV/non-NCI). Even though NEPT 
has presented increased sensitivity when compared to 

PROMACY’s results, both instruments were sensitive to 
PHIV/NCI cognitive deficits.

More recently, the MIST (Raskin, 2004; Raskin, 2009) 
was adapted for use in children and adolescents and 
published as the Memory for Intentions Screening Test 
for Youth — MISTY (Mills et al., 2020). The psychomet-
ric study of the MISTY was conducted with a nonclini-
cal sample of 124 children and adolescents from 4 to 15 
years old. According to the authors, inter-item reliabil-
ity was considered good, and the six subscales’ scores 
revealed a high level of internal consistency (α = 0.87). 
Split-half reliability was measured by the Spearman-
Brown coefficient, and the intraclass correlation coef-
ficient was used to investigate the reliability between 
the two raters who independently scored the test forms. 
Comparison between subgroups was further conducted 
in children with idiopathic epilepsy and healthy controls, 
and the authors reported that there were no significant 

Fig. 1  Flow chart depicting the study selection process through the phases of the systematic review
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differences in the MISTY total score, subscale scores, 
recognition task, or ongoing task (Mills, Garbarino, & 
Raskin, 2021).

The prospective memory test (Stedall et  al., 2022) is 
an instrument recently published and developed based 
on the MIST, the Royal Prince Alfred Prospective Mem-
ory Test — RPA-ProMem (Radford, Lah, Say, & Miller, 
2011), and the Rivermead Behavioral Memory Test — 
RBMT (Wilson et  al., 2008). The instrument was tested 
in 81 adolescents born very preterm (< 30 weeks’ ges-
tational age) and 26 healthy controls. The study aimed 
to investigate episodic and prospective memory in this 
clinical population. In terms of PM measures, the clini-
cal group performed poorer than the control group on 
total scores, time-based, and short-term scores; thus, PM 
performance evidenced a moderate-to-strong effect in 
between-group analysis.

Experimental procedures
Two experimental procedures were developed in the 
same study to compare event-based, time-based, and 
activity-based PM measures in children. The Fishing 
Game was described by the authors (Yang et al., 2011) as 
a computer game in which children are required to hook 
as many fish as possible meanwhile feeding the cat next 
to the boy sitting on a boat whenever a cue is detected. 
In this experimental procedure, event-based and time-
based cues were counterbalanced as two separate condi-
tions; therefore, this instrument was not considered in 
this review. On the other hand, Happy Week is a board 
game designed to simulate real-life tasks that are usually 
done within a week. In this instrument, three tasks need 
to be completed in regular intervals and three tasks to 

be completed occasionally while moving a toy car from 
the start to the end of a virtual day. A nonclinical sam-
ple of 120 children from 7 to 12 years old was assessed 
with both instruments together and with 3 other cogni-
tive tests. The two experimental procedures developed 
for this study demanded different response modali-
ties (motor response in the Fishing Game and verbal 
response in the Happy Week) and different levels of dif-
ficulty in recalling the intended actions. These factors are 
argued by the authors to be the reasons why the correla-
tion between these two instruments was considered low 
after controlling for age. Nonetheless, both experimental 
procedures were found to be sensitive instruments to 
capture PM development in children.

Virtual Week (Henry et  al., 2014) was adapted from 
its original version which was developed for use with 
adults (Rendell & Craik, 2000). In this modified version, 
the authors adapted the ongoing activities, and the PM 
tasks themselves to be more pertinent to children’s every-
day life. To advance the literature about PM performance 
in neurodevelopmental disorders, 30 children with ASD 
and a comparison group of 30 typically developing chil-
dren were evaluated. All of the 60 children ranging from 
8 to 12 years old were assessed in their own homes with 
two versions of the Virtual Week. In addition, partici-
pants were also evaluated with global intelligence and 
executive function tests. Parents were given the Adapta-
tive Behavior Assessment Scale — ABAS-II (Harrison & 
Oakland, 2003; apud Henry et  al., 2014), and the Social 
Communication Questionnaire — SCQ (Rutter et  al., 
2003; apud Henry et al., 2014), to complete during their 
children’s test session. The reliability of the Monday to 
Wednesday version of the Virtual Week was α = 0.84 

Table 2  Characteristics of the five PM Test batteries included in the review

NI not informed; TB time based; EB event based; V/A verbal and action; A action; CT cognitive tests; ST short term; LT long term; OM omission; TS task substitution; LOC 
loss of content; LOT loss of time; PLO place losing omission; RD random; PF prospective failure. *Long-term tasks must be held on the same day at night and 1 week 
after

Instrument PROMS PM Trials PROMACY​ MISTY PM Test

First author Osipoff, J. N. Robey, A. Garvie, P. A. Mills, G. N. Stedall, P. M.

Year 2012 2014 2019 2021 2022

Time duration 50 min NI 20 min 20 min NI

Practice trial No Yes No No Yes

TB tasks 4 2 4 4 4

EB tasks 4 3 4 4 4

Response modalities V/A A V/A V/A V/A

Ongoing task Academic tests Questionnaire and CT Word-search puzzle Word-search puzzle CT

Total score 0–16 0–10 0–48 0–16 0–16

Recognition task No No Yes Yes No

Delayed intervals (min) 2, 5, 10, 15, and 20 2 and 15 2 and 10 2 and 10 ST: 5, 10, 15, 45 and LT*

Qualitative measures NI NI OM, TS, LOC, LOT, PLO, RD PF, TS, LOC, LOT, RD NI
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for the control group and α = 0.58 for ASD, whereas the 
Thursday to Saturday version was α = 0.78 for the control 
group and α = 0.57 for ASD. According to the authors, 
these results demonstrate a strong reliability in the use of 
Virtual Week for assessing typically developing children 
and a moderate reliability for the assessment of children 
with ASD.

The Paperboard PM Task (Han et al., 2017) was another 
experimental procedure developed to investigate three 
different objectives: (1) the developmental trajectory of 
preschool children in both time-based and event-based 
PM tasks, (2) the influence of the ongoing task difficulty 
on children’s PM performance, and (3) the influence of 
the ongoing task difficulty on children’s PM performance 
in the context of increased motivation. In the first experi-
ment, children were presented with the paperboard 
ongoing task and instructed about the PM tasks inserted 
on it. After practicing the execution, children were pre-
sented with a 3-min interference task. The second experi-
ment was conducted identically to the first, except for 
the additional complexity of the ongoing task. The third 
experiment’s methodological procedure was identical to 
the one employed in the second experiment. However, 
one additional instruction was given to the children in 
order to increase their motivation for seeking a better 
performance on the ongoing task. A series of between-
group analyses have demonstrated that PM performance 
measured by the Paperboard PM Task is sensitive to lev-
els of difficulty on the ongoing task and age differences.

Questionnaires
The Prospective Retrospective Memory Questionnaire 
for Children — PRMQC (Talbot & Kerns, 2014) is a 
16-item brief report of memory failures in everyday life 
adapted to be completed by children’s and adolescents’ 
parents based on a self-report original version developed 
for young and older adults by Smith, Del Sala, Logie, and 
Maylor (2000). The authors aimed to investigate PM per-
formance in children with ADHD using a time reaction 
(TR) task, the PRMQC parent report, and two separate 
PM tasks: the Super Little Fisherman event-based PM 
task (Yang et  al., 2011) and the CyberCruiser-II time-
based PM task (Kerns, 2000). The study was conducted 
with a total sample of 69 children with and without 
ADHD ranging from 8 to 13 years old. All participants 
completed the aforementioned tasks, while parents were 
given the PRMQC to complete during their children’s 
testing session. According to Talbot and Kerns (2014), 
the control group (n = 33) significantly outperformed the 
ADHD group (n = 36) in the event-based and time-based 
PM tasks. For PRMQC, Cronbach’s α coefficient for total 
score was 0.93, for prospective scale was 0.91, and for ret-
rospective scale was 0.81. Parents’ reports in the PRMQC 

were also significantly correlated with their children’s 
performance in IQ, time-based, and event-based PM 
tasks.

The Children’s Future Thinking Questionnaire — 
CFTQ (Mazachowsky & Mahy, 2020) is a 44-item par-
ent report that assesses their children’s abilities of saving, 
planning, delaying gratifications, episodic foresight, 
and PM. This instrument was initially developed with 
79 items, and, in the first study, the authors provided 
evidence for its reliability. The second and third stud-
ies involved the refinement of the scale to a shorter ver-
sion containing 44 items and its investigation in terms of 
validity and reliability. The fourth study evidenced excel-
lent test-retest reliability. Across all studies, the CFTQ 
demonstrated high internal consistency on all five sub-
scales and the full scale. Regarding validity, the CFTQ PM 
subscale was not correlated with the PM performance-
based tasks, although it was significantly correlated with 
parent reports on the BRIEF-P memory items.

Discussion
According to our knowledge, this is the first review aim-
ing to identify the available measures that assess both 
time-based and event-based PM abilities and that are 
specifically designed for use in children and adolescents. 
In this review, 10 instruments were identified and catego-
rized as test batteries, experimental procedures, or ques-
tionnaires. All of the instruments found in the selected 
databases were described concerning their content and 
were rated based on the COSMIN Risk-of-Bias check-
list (Mokkink et  al., 2018). As described in Table  3, the 
instrument’s rating criteria suggest a very low quality of 

Table 3  Rating criteria of the test instruments included in the 
review

The measurement property of the instrument is considered sufficient (+), 
insufficient (-), inconsistent (±), or indeterminate (?)

Instrument Structural 
validity

Internal 
consistency

Reliability Cross-
cultural 
validity

Happy Week - ? - -

PROMS - ? - -

PM Trials - ? - -

Virtual Week - ? - -

PRMQC - ? - -

Paperboard PM 
Task

- ? - -

PROMACY​ - ? - -

CFTQ + + - -

MISTY - ? + -

PM Test - ? - -
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evidence regarding their use in the PM assessment of 
children and adolescents.

Concerning the PROMS study (Osipoff et  al., 2012), 
it is important to highlight that the absent data from 
healthy controls restricted the validity analysis, and the 
correlation analyses with other instruments failed to 
demonstrate any relation between PM scores and the 
subject’s performance on the standardized cognitive tests 
or parental ratings on the BRIEF. Another characteristic 
that needs to be pointed out as a possible limitation of 
its application in clinical settings is the extensive time to 
execute the task (50 min). Regardless of the issues above-
mentioned, PROMS still seems to be a promising instru-
ment to assess PM in children and adolescents because of 
its adequate theoretical basis.

Contrarily to PROMS, in the PM Trials study (Robey 
et al., 2014), the authors reported a between-group analy-
sis with a clinical sample being compared to healthy con-
trols. Despite failing to demonstrate differences between 
PDE and the control group in PM performance, signifi-
cant correlations between PM scores and adolescents’ 
performance in RM and EF tests were found. Aside from 
its convergent validity, PM Trials is the only instrument 
that requires uniquely motor actions as responses to PM 
tasks and, due to that characteristic, should be consid-
ered by clinicians as the first option for assessing PM in 
children and adolescents with speech or other language 
impairments. However, the imbalance in the number of 
time-based tasks (TBT) in relation to EBT must be men-
tioned as a weak point and could affect the vastness of its 
use in the clinical setting.

As far as we know, PM Test is the latest paper-and-
pencil instrument that was developed specifically for the 
assessment of PM in children and adolescents and was 
published in the international scientific literature. Stedall 
et  al. (2022) reported that PM Test was sensitive in 
revealing PM deficits in a between-group analysis com-
paring very preterm children (below 30-week gestational 
age) and the control group. As a unique characteristic, 
the prospective memory test is the only instrument that 
contains a long-term task (1-week interval after the ses-
sion) to be performed outside of the clinical setting. This 
attribute emulates adult instruments for assessing PM 
and can offer a measure for a naturalistic context.

In opposition to the previous instruments, PROMACY 
demonstrated internal consistency and split-half reli-
ability properties, yet, in the event-based scale, limited 
reliability and notable ceiling effects were presented. 
According to Garvie et al. (2019), a possible contributor 
to these problems may be the fourth-grade level of dif-
ficulty which was selected to be sufficiently broad for all 
age groups evaluated but ended up being an exceptionally 
easy stimulus for the older subgroup of participants. In 

the between-group analysis, NEPT presented increased 
sensitivity when compared to PROMACY’s results. 
Nonetheless, both instruments were sensitive to PHIV/
NCI cognitive deficits. Besides these preliminary valid-
ity and reliability results, PROMACY offers qualitative 
measures that can add valuable information to clinicians.

Similarly to PROMACY, MISTY (Mills et  al., 2021) 
presented data for internal consistency and split-half 
reliability. A comparison between a clinical group of 
children with idiopathic epilepsy and healthy controls 
(Mills et al., 2021) was also conducted even though dif-
ferences in their performances were not found. Despite 
the absent sensitivity in acknowledging PM deficits in 
this sample, MISTY has presented promising psychomet-
rics results. It also should be highlighted that MISTY is 
the only instrument in which time-based tasks anticipate 
information about the exact time at which intentions are 
expected to be executed and, therefore, can diminish 
possible failures related to deficits in arithmetic abilities. 
In addition to this important characteristic, MISTY also 
offers qualitative measures and, consequently, appears to 
be one of the best options for evaluating PM in clinical 
assessments.

In summary, of the five test batteries included in this 
review, only the prospective memory trials (Robey 
et  al., 2014) contain a different number of time-based 
and event-based tasks and proposed only one type of 
response modality (action). In relation to the delayed 
intervals, only the prospective memory test (Stedall 
et  al., 2022) proposed a long-term PM task. Other-
wise, both prospective memory trials and prospective 
memory test contain a practiced trial to be held before 
the formal PM evaluation. Meanwhile, the PROMACY 
(Garvie et  al., 2019) and the MISTY (Mills et  al., 2020) 
are the only instruments that incorporated recognition 
tasks and qualitative measures to investigate the types 
of errors carried out during the assessment. However, all 
five paper-and-pencil instruments require writing skills 
to accomplish intended actions, which is an obstacle for 
assessing PM in children and adolescents with learning 
disabilities related to written language.

Conclusions
There has been an increasing interest in the human 
development of both time-based and event-based PM 
(Talbot & Kerns, 2014), yet the majority of articles pub-
lished to date have relied on their results on single-trial 
tasks (Mills et  al., 2021). Overall, it is possible to evi-
dence that, besides the recent progress derived from the 
development of a variety of novel PM measures, there 
are still many limitations surrounding the assessment 
of PM in the youth population because of the incipient 
psychometric properties presented by the majority of PM 
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instruments. Research on instruments for assessing PM 
in children and adolescents is important for increasing 
the knowledge surrounding PM human development and 
providing psychometrically sound instruments for future 
clinical assessment of PM in youth.

The previously mentioned findings raise some inter-
esting theoretical questions: (1) Besides increasing age, 
are there other sociodemographic variables that play an 
important role in PM development? and (2) if age is the 
main predictor for PM development during childhood 
and adolescence, then should all instruments be designed 
considering different levels of complexity and for their 
use in a small age group rather than a broad range of age 
groups? As has already been stated by Mills et al. (2021), 
future studies investigating age groups and comparing 
their PM performance to the development of their brain 
and other cognitive processes could provide information 
for a better understanding of PM development and, con-
sequently, its assessment. Until then, findings from recent 
studies suggest the need for specific age-based norms.

This review intended to provide clinical neuropsy-
chologists with knowledge surrounding the instruments 
developed for the assessment of PM in children and 
adolescents and summarize their validity and reliability 
properties. Some of the specified features highlighted in 
each one of the instruments could be considered recom-
mendations for a gold-standard PM instrument, particu-
larly the presence of a practice trial before formal PM 
assessment, the counterbalanced number of time-based 
and event-based tasks, and the inclusion of a recogni-
tion task and a qualitative measure such as error type. 
In order to provide a broader range of children and ado-
lescents with the conditions to be properly evaluated, we 
also suggest that further studies on the development of 
PM instruments avoid written skills as a prerequisite for 
fulfilling PM intentions.

Limitations of this review
We acknowledge that the current review has some limi-
tations. Firstly, we did not include any instrument con-
sidered a single-task PM measure. Furthermore, the 
search terms used to screen for studies in the databases 
can be considered overly restrictive, and, in consequence, 
a small number of studies have been selected for inclu-
sion in this review. Indeed, we may have forsaken some 
experimental and naturalistic instruments. This decision, 
though, relates to our main goal to provide clinicians 
with the best possible options to evaluate PM as an iso-
lated and undivided construct in a clinical setting.

Abbreviations
ADHD	� Attention-deficit/hyperactivity disorder
ASD	� Autism spectrum disorder
BRIEF	� Behavior Inventory of Executive Functions

CFTQ	� Children’s Future Thinking Questionnaire
EBT	� Event-based task
EF	� Executive functions
HC	� Healthy controls
MIST	� Memory for Intentions Screening Test
MISTY	� Memory for Intentions Screening Test for Youth
NEPT	� Naturalistic event-based prospective memory task
PDE	� Prenatally drug-exposed
PHEU	� Perinatally HIV-exposed uninfected
PHIV-NCI	� Perinatally HIV-infected with neurocognitive impairment
PHIV/non-NCI	� Perinatally HIV-infected without neurocognitive impairment
PM	� Prospective memory
PRMQC	� Prospective Retrospective Memory Questionnaire for 

Children
PROMACY​	� Prospective Memory Assessment for Children & Youth
RM	� Retrospective memory
TBT	� Time-bases task
WM	� Working memory

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s41155-​024-​00300-7.

Additional file 1:. Supplementary tables: Supplementary Table 1: Psycho-
metric properties of the test batteries included in the review. Supplemen-
tary Table 2: Psychometric properties of the experimental procedures 
included in the review. Supplementary Table 3: Psychometric properties of 
the questionnaires included in the review.

Acknowledgements
Not applicable

Authors’ contributions
VAS and APAP conceived and designed the survey. VAS and TMW were 
involved in the data search and data review. The same authors were also 
involved in writing the manuscript. All authors read the manuscript, critically 
revised it for intellectual content, and approved the final version.

Funding
None

Availability of data and materials
Not applicable

Declarations

Competing interests
The authors declare that they have no competing interests.

Received: 25 January 2024   Accepted: 20 April 2024

 References 
Blondelle, G., Hainselin, M., Gounden, Y., & Quaglino, V. (2020). Instruments 

measuring prospective memory: A systematic and meta-analytic review. 
Archives of Clinical Neuropsychology, 35(5), 576–596. https://​doi.​org/​10.​
1093/​arclin/​acaa0​09.

Cohen, J. A. (1960). A coefficient of agreement for nominal scales. Journal of 
Educational Measurement, 20(1), 37–46. https://​doi.​org/​10.​1177/​00131​
64460​02000​104.

Ellis, J. A., & Freeman, J. E. (2008). Ten years on: Realizing delayed intentions. 
In M. Kliegel, M. A. McDaniel, & G. O. Einstein (Eds.), Prospective Memory: 

https://doi.org/10.1186/s41155-024-00300-7
https://doi.org/10.1186/s41155-024-00300-7
https://doi.org/10.1093/arclin/acaa009
https://doi.org/10.1093/arclin/acaa009
https://doi.org/10.1177/001316446002000104
https://doi.org/10.1177/001316446002000104


Page 11 of 11Signori et al. Psicologia: Reflexão e Crítica           (2024) 37:17 	

Cognitive, Neuroscience, Developmental, and Applied Perspectives, (pp. 
1–28). Lawrence Erlbaum Associates.

Fish, J., Wilson, B. A., & Manly, T. (2010). The assessment and rehabilitation of 
prospective memory problems in people with neurological disorders: A 
review. Neuropsychological Rehabilitation, 20(2), 161–179. https://​doi.​org/​
10.​1080/​09602​01090​31260​29.

Garvie, P. A., Nichols, S. L., Williams, P. L., Harris, L. L., Kammerer, B., Chernoff, M. 
C., … Woods, S. P. (2019). Development and reliability of the Prospective 
Memory Assessment for Children & Youth (PROMACY): A preliminary 
study in a non-clinical sample. Applied Neuropsychology: Child, 8(4), 
333–346. https://​doi.​org/​10.​1080/​21622​965.​2018.​14861​94.

Gioia, G. A., Isquith, P. K., Guy, S. C., & Kenworthy, L. (2000). Behavior Rating 
Inventory of Executive Function. Lutz Florida: Psychological Assessment 
Resources.

Gonneaud, J., Rauchs, G., Groussard, M., Landeau, B., Mézenge, F., La Sayette, 
V., … Desgranges, B. (2014). How do we process event-based and time-
based intentions in the brain? An fMRI study of prospective memory in 
healthy individuals. Human Brain Mapping, 35(7), 3066–3082. https://​doi.​
org/​10.​1002/​hbm.​22385.

Han, P., Han, L., Bian, Y., Tian, Y., Xu, M., & Gao, F. (2017). Influence of ongoing 
task difficulty and motivation level on children’s prospective memory in 
a Chinese sample. Frontiers in Psychology, 8(89), 1–12. https://​doi.​org/​10.​
3389/​fpsyg.​2017.​00089.

Harris, L. L., Chernoff, M. C., Nichols, S. L., Williams, P. L., Garvie, P. A., Yildirim, 
C., … Woods, S. P. (2017). Prospective memory in youth with perinatally-
acquired HIV infection. Child Neuropsychology, 24(7), 938–958. https://​doi.​
org/​10.​1080/​09297​049.​2017.​13608​54.

Harrison, P., & Oakland, T. (2003). Adaptative Behavior Assessment System. Los 
Angeles: Western Psychological Services.

Henry, J. D., Terret, G., Altgassen, M., Raponi-Saunders, S., Ballhausen, N., 
Schnitzspahn, K. M., & Rendell, P. G. (2014). A Virtual Week study of 
prospective memory function in autism spectrum disorders. Journal of 
Experimental Child Psychology, 127, 110–125. https://​doi.​org/​10.​1016/j.​
jecp.​2014.​01.​011.

Kerns, K. A. (2000). The CyberCruiser: An investigation of development of pro-
spective memory in children. Journal of the International Neuropsychologi-
cal Society, 6(1), 62–70. https://​doi.​org/​10.​1017/​S1355​61770​06110​74.

Mazachowsky, T. R., & Mahy, C. E. V. (2020). Constructing the children’s future 
thinking questionnaire: A reliable and valid measure of children’s future-
oriented cognition. Developmental Psychology Journal, 56(40), 756–722. 
https://​doi.​org/​10.​1037/​dev00​00885.

McDaniel, M. A., & Einstein, G. O. (2000). Strategic and automatic processes in 
prospective memory retrieval: A multiprocess framework. Applied Cogni-
tive Psychology, 14, 127–144. https://​doi.​org/​10.​1002/​acp.​775.

Mills, G. N., Garbarino, J. T., & Raskin, S. A. (2021). Assessing prospective 
memory in children using the Memory for Intentions Screening Test for 
Youth (MISTY). The Clinical Neuropsychologist, 35(3), 643–659. https://​doi.​
org/​10.​1080/​13854​046.​2019.​17111​98.

Mills, G. N., Raskin, S. A., & DiMario, F. J. (2020). Remembering to remember: 
Prospective memory in children with epilepsy. Child Neuropsychology, 
28(1), 14–29. https://​doi.​org/​10.​1080/​09297​049.​2021.​19446​15.

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., PRISMA Group. (2009). Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA 
Statement. PLoS Medicine, 6(7), e1000097. https://​doi.​org/​10.​1371/​journ​al.​
pmed.​10000​97.

Mokkink, L. B., De Vet, H. C. W., Prinsen, C. A. C., Patrick, D. L., Alonso, J., Bouter, 
L. M., & Terwee, C. B. (2018). COSMIN risk of bias checklist for systematic 
reviews of patient-reported outcome measures. Quality of Life Research, 
27(5), 1171–1179. https://​doi.​org/​10.​1007/​s11136-​017-​1765-4.

Momennejad, I., & Haynes, J. D. (2012). Human anterior prefrontal cortex 
encodes the “what” and “when” of future intentions. Neuroimage, 61(1), 
139–148. https://​doi.​org/​10.​1016/j.​neuro​image.​2012.​02.​079.

Okuda, J., Fujii, T., Ohtake, H., Tsukiura, T., Yamadori, A., Frith, C. D., & Burgess, P. 
W. (2007). Differential involvement of regions of rostral prefrontal cortex 
(Brodmann area 10) in time- and event-based prospective memory. 
International Journal of Psychophysiology, 64, 233–246. https://​doi.​org/​10.​
1016/j.​ijpsy​cho.​2006.​09.​009.

Osipoff, J. N., Dixon, D., Wilson, T. A., & Preston, T. (2012). Prospective memory, 
and glycemic control in children with type 1 diabetes mellitus: A cross-
sectional study. International Journal of Pediatric Endocrinology, 1(29), 1–7. 
https://​doi.​org/​10.​1186/​1687-​9856-​2012-​29.

Radford, K. A., Lah, S., Say, M. J., & Miller, L. A. (2011). Validation of a new meas-
ure of prospective memory: the Royal Prince Alfred Prospective Memory 
Test. The Clinical Neuropsychologist, 25(1), 127–140. https://​doi.​org/​10.​
1080/​13854​046.​2010.​529463.

Raskin, S. A. (2004). Memory for intentions screening test [abstract]. Journal of 
the International Neuropsychological Society, 10(Suppl 1), 110.

Raskin, S. A. (2009). Memory for intentions screening test: Psychometric prop-
erties and clinical evidence. Brain Impairment, 10(1), 23–33. https://​doi.​
org/​10.​1375/​brim.​10.1.​23.

Rendell, P. G., & Craik, F. I. (2000). Virtual week and actual week: Age-related 
differences in prospective memory. Applied Cognitive Psychology, 14, S43–
S62. https://​doi.​org/​10.​1002/​acp.​770.

Rethlefsen, M. L., Kirtley, S., Waffenschmidt, S., et al. (2021). PRISMA-S: an 
extension to the PRISMA Statement for Reporting Literature Searches 
in Systematic Reviews. Sys Rev, 10, 39. https://​doi.​org/​10.​1186/​
s13643-​020-​01542-z. 

Robey, A., Buckingham-Howes, A., Salmeron, B. J., Black, M. M., & Riggins, T. 
(2014). Relations among prospective memory, cognitive abilities, and 
brain structure in adolescents who vary in prenatal drug exposure. 
Journal of Experimental Child Psychology, 127, 144–162. https://​doi.​org/​10.​
1016/j.​jecp.​2014.​01.​008.

Rutter, M., Bailey, A., & Lord, C. (2003). The Social Communication Questionnaire: 
Manual. Los Angeles: Western Psychological Services.

Smith, G. V., Del Sala, S., Logie, R. H., & Maylor, E. A. (2000). Prospective and 
retrospective memory in normal aging and dementia: A questionnaire 
study. Memory, 8(5), 311–321. https://​doi.​org/​10.​1080/​09658​21005​01177​
35.

Stedall, P. M., Spencer-Smith, M. M., Lah, S., Doyle, L. W., Spittle, A. J., Burnett, A. 
C., & Anderson, P. J. (2022). Episodic and prospective memory difficulties 
in 13-year-old children born very preterm. Journal of the International 
Neuropsychological Society, 1–9. https://​doi.​org/​10.​1017/​S1355​61772​
20001​70.

Talbot, K. D. S., & Kerns, K. A. (2014). Event- and time-triggered remembering: 
The impact of attention deficit hyperactivity disorder on prospective 
memory performance in children. Journal of Experimental Child Psychol-
ogy, 127, 126–143. https://​doi.​org/​10.​1016/j.​jecp.​2014.​02.​011.

Wallace, B. C., Small, K., Brodley, C. E., Lau, J., & Trikalinos, T. A. (2012). Deploying 
an interactive machine learning system in an evidence-based practice center: 
Abstrackr, (pp. 819–824). Proc. of the ACM International Health Informat-
ics Symposium (IHI). https://​doi.​org/​10.​1145/​21103​63.​21104​64.

Wilson, B. A., Greenfield, E., Clare, L., Baddeley, A., Cockburn, J., Watson, P., Tate, 
R., Sopena, S., & Nannery, R. (2008). Rivermead Behavioural Memory Test. 
Pearson.

Yang, T. X., Chan, R. C., & Shum, D. (2011). The development of prospec-
tive memory in typically developing children. Neuropsychology, 25(3), 
342–352. https://​doi.​org/​10.​1037/​a0022​239.

Zheng, H., Luo, J., & Yu, R. (2014). From memory to prospection: What are the 
overlapping and the distinct components between remembering and 
imagining? Frontiers in Psychology, 5, 856. https://​doi.​org/​10.​3389/​fpsyg.​
2014.​00856.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/09602010903126029
https://doi.org/10.1080/09602010903126029
https://doi.org/10.1080/21622965.2018.1486194
https://doi.org/10.1002/hbm.22385
https://doi.org/10.1002/hbm.22385
https://doi.org/10.3389/fpsyg.2017.00089
https://doi.org/10.3389/fpsyg.2017.00089
https://doi.org/10.1080/09297049.2017.1360854
https://doi.org/10.1080/09297049.2017.1360854
https://doi.org/10.1016/j.jecp.2014.01.011
https://doi.org/10.1016/j.jecp.2014.01.011
https://doi.org/10.1017/S1355617700611074
https://doi.org/10.1037/dev0000885
https://doi.org/10.1002/acp.775
https://doi.org/10.1080/13854046.2019.1711198
https://doi.org/10.1080/13854046.2019.1711198
https://doi.org/10.1080/09297049.2021.1944615
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1007/s11136-017-1765-4
https://doi.org/10.1016/j.neuroimage.2012.02.079
https://doi.org/10.1016/j.ijpsycho.2006.09.009
https://doi.org/10.1016/j.ijpsycho.2006.09.009
https://doi.org/10.1186/1687-9856-2012-29
https://doi.org/10.1080/13854046.2010.529463
https://doi.org/10.1080/13854046.2010.529463
https://doi.org/10.1375/brim.10.1.23
https://doi.org/10.1375/brim.10.1.23
https://doi.org/10.1002/acp.770
https://doi.org/10.1186/s13643-020-01542-z
https://doi.org/10.1186/s13643-020-01542-z
https://doi.org/10.1016/j.jecp.2014.01.008
https://doi.org/10.1016/j.jecp.2014.01.008
https://doi.org/10.1080/09658210050117735
https://doi.org/10.1080/09658210050117735
https://doi.org/10.1017/S1355617722000170
https://doi.org/10.1017/S1355617722000170
https://doi.org/10.1016/j.jecp.2014.02.011
https://doi.org/10.1145/2110363.2110464
https://doi.org/10.1037/a0022239
https://doi.org/10.3389/fpsyg.2014.00856
https://doi.org/10.3389/fpsyg.2014.00856

	Prospective memory instruments for the assessment of children and adolescents: a systematic review
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Method
	Results
	Test batteries
	Experimental procedures
	Questionnaires

	Discussion
	Conclusions
	Limitations of this review

	Acknowledgements
	References


