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ABSTRACT 
 

Multiple diseases affect memory, but only in a few pathological processes, memory 
systems are discretely affected, allowing to study short and longterm - resilience and 
susceptibility of memory systems, in the absence of other background cognitive deficits. 
Idiopathic epilepsies (IE) are considered to have relatively good prognoses and normal or 
near normal developmental outcomes. Nevertheless, accumulating studies demonstrate 
memory and executive functions deficits in this population. The aim of this chapter is to 
describe in details memory systems in children with IE and to present a new structured 
cognitive group intervention protocol in children with mild memory deficits. 

The intervention program is designed to improve auditory verbal short term and long 
term memory using strategic abilities in a specific manner. The program is composed of 5 
weekly sessions in a group format. 33 children with IE, ages 9-14 years participated in 
the research protocol and were compared to 27 age and education matched healthy 
control. Initial results demonstrate that auditory verbal short term memory skills which 
were frequently deficient at baseline were improved as a result of the intervention. 
Further analysis indicated that executive functions mediated the intervention effect. The 
effects were such that participants with higher EF functioning gained less from the 
intervention and improved their auditory memory less than participants with lower 
baseline EF. Results suggest that group therapy for children with mild memory 
impairments such as children with IE may benefit from short term intervention which is 
specifically tailored to limit the degree of the persistent auditory verbal memory deficits. 
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Based on these results, the chapter presents a theoretical model for memory intervention 
paths, designed for pediatric populations with mild memory deficits with emphasis on the 
role of executive functions in short term memory rehabilitation in these patients. 

Future studies that will focus on pediatric populations with mild memory deficits and 
widen the knowledge on executive functions role in memory rehabilitation, utilization of 
retrieval strategies in memory intervention protocols and methods that help assimilate 
strategies learned are recommended in addition to examining long term effect and 
ecology of the model presented.  
 
 

INTRODUCTION 
 
Epilepsy, a group of disorders that cause disturbances in electrical signaling in the brain, 

is a fairly common in the general population [1]. An epileptic seizure occurs when an electric 
pulse surges rapidly due to abnormal, excessive or synchronous neural activity in the brain 
[2]. This brief electrical surge can transpire in a limited brain region, or it can affect the whole 
brain. Depending on the affected area, this surge can produce changes in a person’s sensations 
or state of consciousness. It can also instigate uncontrolled movements of certain parts of the 
body or of the whole body [3]. There are three main types of epilepsy: idiopathic (elicited by 
an unknown cause), symptomatic (activated by an identifiable etiology), or cryptogenic (with 
an un-known cause). Idiopathic epilepsy can be partial (seizures involving only part of the 
brain) or generalized (seizures involving both sides of the brain) [4, 5]. Idiopathic epilepsy 
tends to appear during childhood or adolescence [6]. People with idiopathic epilepsy (IE) 
typically display normal intelligence and typical neurological and MRI results [6], yet 
electroencephalogram (EEG) tests, which measures electrical impulses in the brain, may 
show epileptic discharges affecting the entire or part of the brain [7-9]. IE was considered for 
many years to result in a preserved cognitive profile, as well as in preserved memory. 
Nevertheless, data from the recent decade indicate that memory difficulties represent the most 
common clinical complaints in patients with epilepsy, including those with IE type [10, 11], 
suggesting that the cognitive impact of epilepsy has been at times underestimated. 

 
 

MECHANISMS FOR MEMORY LOSS IN EPILEPSY 
 
Basic neurophysiological work suggests that seizures can modify, slow down, or 

accelerate a wide range of unique processes that take place during development and that are 
essential for the correct formation and function of brain circuitry and for memory [12].  

According to several studies, three main factors are considered to be involved in IE 
patients’ memory impairments. The first factor is the underlying etiology for epilepsy. For 
example, memory impairments resulting from childhood absence epilepsy [13] are different 
from impairments resulting from idiopathic generalized epilepsy or rolandic epilepsy [14-16]. 
The second factor has to do with the effects of seizures/epileptiform EEG discharges 
themselves, which insult consolidation during sleep of declarative memories [17]. In addition, 
memory impairments can result from the effects of chronic repetitive spikes that inhibit or 
disrupt activity in the same cortical area for many years [7]. The third factor concerns the 
effects of antiepileptic drugs (AEDs), as several AEDs, such as Topiramate and 
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Phenobarbital, are associated with memory problems in children [18]. Though most patients 
with epilepsy are successfully treated with a single antiepileptic drug (monotherapy), this 
sometimes does not lead to complete seizure control, and thus in at times a combination of 
antiepileptic medications are prescribed (polytherapy) [18, 19]. Several studies have shown 
polytherapy results in more pervasive cognitive deficits than monotherapy [18, 20]. With this 
in mind, it seems important to explore what particular memory deficits are expected in IE. 

 
 

DISCRETE MEMORY DEFICITS IN IE 
 
Memory is a multi-system construct [21] with different types of memory systems affected 

to varying degrees in childhood epilepsy [11, 14, 22, 23]. Most cognitive theoreticians 
address memory as a continuous process that involves different stages, including: encoding, 
storage and retrieval [21]. One common theoretical framework used to define memory 
differentiates between three types of time-dependent memory systems: short term memory 
(STM; 24, 25), long term memory (LTM; 26, 27-30); and working memory (WM; 31, 32-34).  

STM in idiopathic epilepsy: Research regarding whether or not STM is affected in 
children with IE have yielded conflicting results. Several studies have demonstrated that 
processes of encoding and immediate recall are preserved in children with IE [11, 14, 23, 35, 
36], while others have discovered greater risks for STM deficits in this population [15, 16, 37, 
38]. Several factors may play into this discrepancy. One reason may be attributed to the fact 
that some studies were conducted when the participants were in remission as during 
remission, many patients show improved performance in a general intellectual test [15]. Other 
reasons may be related to differences in test sensitivity or task impurity [39].  

A third explanation for these discrepancies may arise from diverse etiologies that fall 
under the category of idiopathic. Some idiopathic syndromes are benign, such as benign 
epilepsy with centrotemporal spikes [4], whereas others involve different brain substrates, 
such as is often the case in primary generalized epilepsy [5]. These diverse etiologies may 
form different memory impairments [40]. LTM in IE: Unlike in STM, LTM, and especially 
auditory verbal LTM [16] has been determined as a major area of deficit in children with IE. 
These deficits usually include delayed recall and recognition [14-16, 23, 35-38, 41, 42].These 
deficits may indicate the impairment in LTM may possibly result from deficits in storage and 
retrieval of information. WM in IE: While there may be significant individual variations, it 
was found that there is a high probability of relative deficits in aspects of processing speed 
and working memory in childhood epilepsy regardless of specific etiology [43], more 
specifically in children with recently diagnosed epilepsy [44], in particularly in children with 
idiopathic generalized epilepsy [16, 36, 38, 45, 46] and in children with benign epilepsy with 
centrotemporal spikes [14-16, 37, 47]. 

 
 

MODALITY DIFFERENCES IN IE 
 
In recent years studies point to the role of modality in memory impairments in epilepsy, 

highlighting a particular sensitivity in coding and memorizing auditory verbal material as 
compared with nonverbal or visual stimuli [14-16, 35]. These deficits seem to also extend to 
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other types of epilepsy, namely with benign epilepsy with centrotemporal spikes [for 
instance; 37, 47, 48-50] and Panayiotopoulos epilepsy [for instance 51, 52]. More 
specifically, whereas STM impairments are eminent in both auditory verbal and in nonverbal 
systems, LTM and WM deficits are mainly noted in response to auditory verbal cues. These 
deficits have been noted using canonical tools such as the digit span test and Rey auditory 
verbal test [14, 53]. 

Overall, it seems that children with IE tend to suffer from a pervasive auditory verbal 
memory impairments in STM, LTM and WM; as well as a marked susceptibility in STM, 
evident by deficits in holding in STM both verbal and nonverbal information. There is no 
consensus, however, whether STM impairments in this population are transient or chronic.  

 
 

Considering Rehabilitation of Memory Deficits in IE 
 
Deficits in global cognition [54], processing speed and memory [16, 42, 55] are 

associated with poorer quality of life in children with epilepsy, highlighting the need for early 
identification and intervention.  

For this reason, designing a rehabilitation program suitable for children with IE, focusing 
mainly on auditory verbal impairments, while taking into account patient’s preserved 
intelligence, seems warranted. Moreover, recent studies on memory rehabilitation among 
children have highlighted executive functions’ role in memory rehabilitation [56] and in 
cognitive behavioral therapy [57, 58]. For this reason examining EF role in IE seems 
warranted when designing memory rehabilitation for this population. 

 
 

EXECUTIVE FUNCTIONS MAY SUPPORT SHORT  
AND LONG TERM MEMORY IN PEDIATRIC IE 

 
The term “executive function” refers to a set of higher order cognitive skills that allow 

purposeful, goal-directed activity, such as initiation of behaviors, planning in order to 
complete a desired activity, and self-regulation of behavior [59-61]. The study of executive 
dysfunction in pediatric epilepsy is particularly important, as the development of these 
cognitive skills follows a protracted course paralleling functional maturity of the frontal 
systems [61]. In addition, executive functions play a central role in memory functions and 
memory rehabilitation [56, 62-65].  

Executive functions deficits are frequently found to affect children with IE [22, 66-70]. 
Interestingly, there is a strong relation between severity of executive function deficits and 
epilepsy severity [69]. 

Considering the integrity of EF, it is important to explore the role of age and 
development. From school age through adolescents, executive attention and cognitive 
strategies go through a marked developmental spurt, with some young patients enjoying the 
advents of fairly mature EF networks and others having to rely on immature ones. A recent 
review on efficacy of memory interventions with children who suffer from childhood CNS 
disorders suggests that the use of memory rehabilitation techniques that rely on executive 
components after 7 years of age yields better outcomes [56]. In that review, we suggested that 
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there is a possible mediating roles of executive functions and metacognitive abilities in 
supporting memory during in middle childhood [71, 72]. Hence it seems important to 
consider the mediating role of EF in understanding memory intervention effects in IE.  

 
 
MEMORY INTERVENTION PROTOCOL FOR CHILDREN WITH IE 

 
In view of the above information, we designed a group memory intervention procedure 

for children aged 9-14 who suffer from IE. Our approach to rehabilitation was guided by 
encouraging memory intervention results in other pediatric populations, such as children with 
CNS disorders of childhood [73-76], fetal alcohol syndrome [77] and other disorders [78, 79], 
all pointing to the notion that auditory verbal WM and STM may possibly improve as a result 
of comprehensive memory interventions [56]. The program presented in the current chapter 
was specifically designed for children with IE and the specific cognitive challenges children 
in this population face [11, 16].  

The underlying mechanism that explains how intervention improves memory functions is 
not clear. There is a debate in the literature concerning whether memory itself can be 
improved as a result of practicing strategies, or whether mediating factors are actually being 
targeted for intervention [56]. In the current framework, we explored three possible paths (see 
figure 1): 

 
a) A direct path: improvements in memory are caused directly by learning memory 

strategies. 
b) A mediating path concerning EF: improvements in memory are moderated by 

improvements in executive skills [16, 65]. 
c) A mediating path concerning medication: improvements in memory are moderated 

by medication profile, with children who receive monotherapy improving more so 
than children who receive polytherapy [18]. 

 

 

Figure 1. Direct and indirect path s for memory improvement in IE. 
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MEMORY INTERVENTION PROTOCOL TAILORED  
FOR CHILDREN WITH IE 

 
The intervention program was developed as a brief, 5 group session training program 

(approximately 10 child-training hours in total, two hours per group meeting) that teaches 
strategies designed to improve auditory verbal memory daily functioning with an emphasis on 
self-monitoring and self-efficacy stances. We opted for specifically targeting auditory verbal 
memory deficits, given its central role in IE, and hypothesized a domain specific effect, such 
that a tailored intervention would affect auditory verbal memory more than it would affect 
less directly targeted domains, namely visual memory. 

The focus of the memory training module was on learning a variety of strategies and 
techniques to improve organizational and memory skills. The first memory training session 
began with an open discussion of the rehabilitation program goal, including its aims and 
objectives. This session was followed by interactive memory games that incorporated 
participant’s personal characteristics (e.g., names and hobbies) while presenting auditory 
verbal STM memory strategies [80]. The game was followed by a discussion about the idea 
that forgetting can occur at different rates, for different reasons and it can affect successful 
encoding and retrieval (e.g., attention, fatigue, physical limitations, pain, medication, stress). 
At the completion of the first session, self-awareness of individual memory slips, such as 
forgetting to complete homework assignments or to deliver a message, was promoted by 
encouraging participants to maintain a “slips” log throughout the week. In addition 
participants were briefly asked to practice the strategy that they learned in the session.  

The second training session continued the focus on external strategies. It began with a 
review and discussion of memory slips that participants logged throughout the week and of 
practicing memory strategies. The use of strategies such as smartphone© reminders was 
practiced and encouraged [81, 82]. For example, each child received a note with a specific 
hour and programed the smartphone reminder. During the session, participants were asked to 
press a bell placed in the middle of the room on the specific time they received. At the same 
time, additional auditory verbal elaborative encoding technique and strategies for enhancing 
remembering were practiced [83], such as connecting knowledge and background story for 
the information that should be remembered. Diverse objects were placed in the middle of the 
room and participants were asked to remember the objects by telling a story or connecting the 
object to past experience. The children were amazed to discover that after connecting the 
object to past experience they remembered better. At the conclusion of this session, 
participants were asked as homework to practice the strategy and to send a message to the 
group counselor on specific date by using a Smartphone reminder. 

The primary focus of training sessions 3 to 5 was to practice a variety of internal 
strategies which help to encode information in a deep and meaningful way and implement 
using external memory aids in daily life. For these purposes, participants were introduced and 
practiced the following strategies: visualization, categorization, question asking and 
association [21] all improving auditory verbal STM. Each strategy was taught using games 
and materials suitable for children. For example visualization was practiced using drawings of 
the material learned, and categorization was practiced using daily chores of each child making 
the memory intervention relevant for the children’s life. As for daily memory functioning, 
learning the importance of routines and habits was one of the memory intervention goals 
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(placing keys or cellular phone in the same location in the house ensures being able to find 
them when needed) and participants were introduced to the idea and asked to practice it 
through the following weeks. In addition training of everyday memory compensatory aids 
was done by using Smartphone reminders in daily life and during the sessions. As homework 
between sessions 3 to 5, participants were given assignments for practicing the various 
strategies and planning the Smartphone reminder in order to perform several tasks during the 
week in their natural home/school settings. For example participants were asked to send 
messages for each other, to use categorization in order to plan the afternoon assignments etc. 
Although participants were encouraged to learn and practice all strategies, it was recognized 
that different strategies work for different children in different situations and that 
combinations of strategies are commonly used. 

 
 

Intervention Efficacy: Promising Pilot Results 
 
Participants and design: We have conducted a study with thirty-three 9-14 year olds 

(mean age M = 10.88, SD = 1.5; 51% female) who were diagnosed with IE, and 27 healthy 
control participants, aged 9-14 years (mean age M = 10.18, SD = 1.4; 52% female). All fluent 
in Hebrew (their native language) were enrolled in the study [84] All participants had an 
estimated intelligence score within normal limits based on the block design subtest from the 
WISC-IV [85] (Estimated intelligence quotient, ESIQ >79), and were enrolled in mainstream 
schooling. 

For the IE group, children were enrolled through the neurology department at Sheba 
hospital and at the neurology department at Schneider Children’s hospital at the Rabin 
Medical Centre, Israel. Medical history, electroencephalography, and imaging data were 
reviewed by the treating neurologists according to the International League against Epilepsy 
(ILAE) criteria for IE [4]. Inclusion criteria consisted of at least one unprovoked non-febrile 
seizure or status epilepticus in the past, but no current seizures (balanced condition). Further 
all participants were classified with idiopathic etiology: benign Rolandic epilepsy (n = 18), 
absence epilepsy (n = 4), and generalized epilepsy (n = 11). Exclusion criteria included 
temporal epilepsy, structural epilepsy, metabolic epilepsy, co-morbid neurological disorders 
other than ADHD [86], co-morbid chronic illness (e.g., diabetes and asthma), major 
depression [86], psychosis, and prescribed use of Topiramate and Phenobarbital AEDs.  

The control participants were comprised of 27 children (14 females, 13 males) who were 
matched to the epilepsy group for age and sex. These children showed no evidence of any 
neurological or other disorder. Children were randomly recruited from mainstream public 
schools in the (central) district of Israel via word-of-mouth (snowball recruitment) and were 
exposed to the same educational curriculum as the epilepsy group. Their past medical history, 
as reported by their parents, was unremarkable. The same inclusion criteria used for the 
epilepsy group was also used for the control group with regard to age, intelligence, reported 
head injuries, schooling, psychiatric involvement, and/or medication.  

Intervention efficacy was tested using two comparable pre-post intervention testing 
sessions that employed comparable, yet non-identical assessment items in order to limit item 
exposure effects (further details in [84]). The pre-assessment conducted one to two weeks 
before intervention provided baseline measures and the post-assessment assessed participants’ 
performance in the two weeks following completion of the intervention. The training sessions 
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were administered to groups of 4– 6 participants in carefully matched ages and mixed 
genders. Missed attendance was negligible (3% missing attendance), with make-up sessions 
provided to ensure that all participants received the same amount of training. Homework task 
completion was monitored between sessions, using parental mediation via emails, in order to 
maximize efficacy and to ensure comparability. 

 
 

RESULTS 
 

Direct Path: Memory Systems Analysis 
 
In the analysis conducted to examine whether intervention will affect auditory verbal 

memory more than it will affect visual memory, a significant effect for mode was found such 
that auditory memory was lower relative to visual memory. In addition, a significant main 
effect for intervention was seen, such that an improvement in memory functions was evident 
in both modalities (auditory and visual memory) as a result of intervention. There was no 
interaction between mode and intervention indicating a domain general effect of intervention 
[84].  

In the next step an investigation of the specific memory system (STM, WM and LTM) 
was conducted. We included verbal STM, LTM and WM scores in a repeated measures 
analysis, comparing memory systems pre- and post-intervention. Results showed a moderate 
effect for memory system and a near significant interaction between memory system and 
intervention effect though post-hoc examination highlighted a post-intervention improvement 
only in verbal STM [84]. 

 

 
Legend: B, baseline assessment; PI, post intervention assessment. 
*p < 0.05; **p < 0.01. 

Figure 2. Intervention effect: Auditory memory versus visual memory as a function of executive 
functions. 
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Lastly, frequency of normalized performance as a function of intervention was 
performed. Results demonstrated that at baseline, participants with IE were at a higher risk for 
auditory verbal memory and for verbal STM more than controls. 

In the post treatment analysis, the risk for auditory verbal memory and for verbal STM 
post intervention was markedly reduced [84].  

EF moderation path: Findings showed that the children with IE have lower executive 
functioning than controls and that post intervention no EF improvement was seen [84]. Then, 
we examined the role of executive functions (EF) as measured at baseline in memory 
outcome comparing auditory verbal memory and visual memory before and after intervention 
as a function of EF (high vs low, defined by a median-split). This analysis resulted in a 
moderate main effect for mode (F(1,26) = 28.124, p < 0.0001, η² = 0.529) and intervention 
(F(1,26) = 8.888, p < 0.01, η² = 0.262). In addition a significant interaction between mode, 
intervention and EF was found (F(1,25) = 6.820, P < 0.05, η² = 0.214), such that participants 
with lower functioning of EF tended to show improved auditory verbal memory relative to 
participants with higher EF. This suggests that auditory verbal memory improvement was 
moderated by EF (see Figure 2). 

Moderation of pharmacological support: To explore whether the noted improvement after 
intervention is related to the intervention protocol alone, or rather is moderated by the 
participant’s routine care prescribed pharmacological intervention, we conducted the same 
analysis with pharmacological intervention as a between subjects variable (2 levels: 
monotherapy versus polytherapy) . Analysis indicated that the above results were preserved; 
indicating that pharmacological intervention does not account for further explained variance 
[84].  

To conclude, these results showed that auditory verbal memory and visual memory 
improved as a result of our intervention and that baseline EF played a role in auditory verbal 
improvement. In addition medication profile did not play a role in intervention outcome.  

 
 

DISCUSSION 
 
The main goal of the current chapter was to present an intervention that is specifically 

designed to support short- and long term auditory verbal memory deficits in children with IE. 
Furthermore, this research aimed to deepen the understanding of the mechanisms involved in 
the intervention process. To do this, we examined the roles of EF and pharmacological profile 
on memory outcome of this population. Data showed that a susceptible neuropsychological 
domain (i.e., auditory verbal memory) was improved as a result of this intervention protocol. 
Further, analysis showed that baseline EF played a role in these effects, such that children 
with low EFs profited more from the intervention than children with high EF, although both 
groups demonstrated improvements in memory post intervention. The implications of these 
findings are briefly discussed below. 

The cognitive profile of children with IE is characterized by intelligence within normal 
range with diverse moderate memory and EF impairments [7, 15, 16, 69, 70]. This specific 
cognitive profile doesn’t characterize children with IE only, but is eminent in other 
neurological disorders such as post-concussion or after minor traumatic brain injuries that 
may cause mild memory deficits [87, 88]. For this reason results may underscore a promising 
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direction for other samples with mild memory deficits as current results seem to indicate 
efficacy for short term focused intervention programs with children with a comparable 
neuropsychological profile.  

The intervention program results demonstrate auditory verbal memory amenability to 
intervention that is mediated by EF. Two points emerge from this result; the first concerns the 
particular sensitivity of auditory verbal memory to intervention; and the second concerns role 
of executive functions in memory rehabilitation.  

 
 

Auditory Verbal Short and Long Term Memory in Rehabilitation for 
Children with IE 

 
Results seem to demonstrate that children with IE can benefit from specifically tailored 

memory rehabilitation to improve their most affected memory system, auditory verbal 
memory [14-16]. This finding may be promising, in that auditory verbal memory is important 
for all ages, but specifically at school age. Children at school age face multiple challenges in 
dealing with auditory verbal memory tasks, especially when learning new materials. Auditory 
verbal memory is also important in social interactions, such as in forming autobiographical 
memories (i.e., recalling personally experienced events), keeping a conversation going and 
remembering content [89-92]. This suggests that improving short and long term auditory 
verbal memory in children with IE, who suffer from a deficit in this specific memory system, 
may help improve social functioning as well as auditory verbal memory impairments.  

However, the investigation made in order to discover which memory system was most 
amenable to intervention discovered that short term memory improved the most as a result of 
intervention.  

Apparently improving long term memory seems to be a complicated task [56, 93, 94] 
although children were taught mainly elaborative encoding strategies that theoretically 
improve LTM as well as STM [21]. In order to delve into this question we went back to 
results and deepen the examination of different memory systems in LTM. It is well known 
that LTM can be divided into two parts sub-systems: an explicit system whereby auditory 
verbal material that is retrieved explicitly using recall questions (the child tells what he or she 
remembers from a story) and an implicit one, whereby auditory verbal material that is 
retrieved implicitly using recognition questions (using multi choice questions or yes or no 
questions) [21]. In this view, when examining our results again we discovered that current 
results seem to indicate improvement in the implicit LTM network, evident by improvements 
occurred only when recognition questions were asked and that using an average score of LTM 
befogged this finding. This pattern possibly points on retrieval difficulties rather than un-
improvement in LTM memory consolidation of system as a whole information. This notion 
seems to be strengthened by several studies pointing on retrieval difficulties in children with 
IE [36, 95] and in other CNS disorders [96, 97].  

On a similar vein, anecdotal information indicates that an interesting phenomenon 
occurred in many participants in our study: often children could not say explicitly what they 
have gained from intervention and what strategy they used. Nevertheless observation during 
assessments discovered implicit utilization of strategies with supremacy to rehearsal 
techniques. What does this observation can teach us about the role of implicit memory in 
pediatric memory interventions?  
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It is known that implicit memory develops early in life and reaches to adults’ level very 
soon [98]. Considering this and taking into account intervention outcome, children with mild 
memory deficits may gain from interventions even if they do not recognize it. Similar mode 
of intervention is evident in errorless learning method [99] in which clients learns implicitly 
auditory verbal material [100-103]. In this regard, our results may point to the importance of 
practicing memory strategies even if explicit retrieval of a learnt method is not accessible. In 
comparison to our sample, a study with participants with mild-moderate memory impairments 
showed that implicit memory strategy (using errorless learning), produced greater accuracy in 
name recall than did trial-and-error learning [104]. These results seem to also strengthen our 
observation with regard to improvements in implicit LTM and calls for future studies aiming 
to promote retrieval strategies in this population. Nevertheless the use of diverse memory 
rehabilitation strategies aiming to improve STM and LTM, seems to be effective in improving 
auditory verbal memory as a whole, but needs further research in order to investigate what 
effects explicit LTM as well. The lack of efficient retrieval strategy may be related to 
compromises in strategy use, deficits in retrieval and/or be related to deficits in systems 
supporting executive abilities (Figure 3).  

 

 
Legend: In red: significant path; In blue: nonsignificant path.  

Figure 3. Outcome of intervention: direct and indirect path for memory improvement in IE. 

 
EF Role in Memory Rehabilitation 

 
Current results showed that the presented intervention, which highlights specific 

strategies to improve memory, did not improve executive functions, but rather relied on the 
child’s baseline executive functions to improve memory functions. This finding extends a 
compatible finding noted with elderly people with subjective complaints of cognitive or 
memory decline [105] and with adults who show a variety of suspected neurological and 
psychiatric conditions, including head injury, dementia, vascular disorders and neoplasms 
[106], underscoring the role of preserved executive functions in memory rehabilitation and 
calls for further investigation on the mechanisms which cognitive behavioral interventions 
rely on. Such a notion would merit further studies with other clinical cohorts. 
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CLINICAL IMPLICATIONS 
 
First, the current results point the role of EF in improving verbal memory in this 

population. These results call for assessing the neuropsychological profile of children with 
mild memory deficits, as a careful delineation of the memory deficits may be fruitful in order 
to plan the efficient rehabilitation intervention.  

Moreover, structuring EF interventions for children in order to improve baseline EF may 
strengthen memory intervention efficacy in children with mild memory impairments.  

Combining explicit memory strategies, specific strategies to improve retrieval and 
implicit memory strategies may be fruitful and enhance children profit from memory 
intervention. 

Finally, interventions with children are recommended to address family issues, as the 
family often experience stress associated with their child’s condition. In this regard, an 
interesting observation was that the parents created an unintended support group. It was noted 
that the parents had shared their experiences and gave and received emotional support by 
waiting together and letting themselves meet each other. For this reason, perhaps a more 
structured support group, with estimation for parental support may be highly useful.  

 
 

CONCLUSION 
 
The chapter presents a theoretical model for memory intervention paths, designed for 

pediatric populations with mild memory deficits with emphasis on the role of executive 
functions in short term memory rehabilitation in these patients. The model supports using 
short term group intervention protocol for children with IE who suffer from mild memory 
impairments. Results highlight that while retrieval of information from LTM is more resistant 
to intervention in this population. STM is amenable to intervention. Moreover, baseline EF 
seems to play a significant role in rehabilitation of this population pointing on the mediating 
roles of executive functions and metacognitive abilities in supporting memory. 

This study points to the importance of intervention specifically designed to improve short 
and long term memory deficits in pediatric IE in particular and perhaps other neurological 
population with mild verbal auditory memory impairments.  
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