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Abstract

Although experimenting with forgetting is complex, forgetting is not only a condition experienced by
individuals every day but also an extremely important concept in memory science. Some theories that
attempt to define the science of forgetting are presented in this study; however, we have focused here on
the theory of interference, retroactive interference (RI) in particular. RI is the interference that occurs
when a task or piece of information is inserted between the presentation of target information and its
subsequent recall. Although RI can be explained as competition between items, some have now pro-
posed that it results from the interruption of the process of memory consolidation, through which infor-
mation become stable; neural processes following the initial recording of information contribute to the
definitive—or, at least, longer lasting—record of this information. RI disrupts post-learning processes,
resulting in the loss of these materials. This study proposes a deeper investigation of RI and memory
consolidation to obtain a better understanding of this important concept, seeking to deepen knowledge
of this hypothesis and other possible causes of forgetting.
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Interferéncia Retroativa: O Esquecimento como uma Interrupgao
na Consolidagao da Meméria

Resumo

O esquecimento ¢ uma condi¢do vivenciada diariamente pelos individuos e um conceito de extrema
importancia para a ciéncia da memoria, apesar de sua experimentagdo ser complexa. Algumas teorias
que tentam definir a ciéncia do esquecimento sdo apresentadas neste estudo, todavia, aqui focamos
na Teoria da Interferéncia, principalmente na Interferéncia Retroativa (IR). A IR ¢ a interferéncia que
ocorre quando uma informacao ou tarefa € inserida entre a apresentagdo de uma informagao-alvo e sua
posterior recordacdo. A IR pode ser explicada como uma competicdo de itens, mas atualmente surge a
proposta que ela seja fruto da interrupgao de um outro processo, chamado de Consolidagdo da Memoria.
A consolidagdo da memoria € o processo através do qual as informagdes tornam-se estaveis, a partir
de processos neurais posteriores ao registro inicial de uma informagdo que contribuem para o registro
definitivo — ou, ao menos, mais duradouro — desta informagdo. A IR perturbaria estes processos posteri-
ores a aprendizagem, resultando na perda destes materiais. O presente estudo visa propor a possibilidade
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da investigacdo mais aprofundada deste topico para a melhor compreensao desse relevante conceito,
visando aprofundar o conhecimento desta hipdtese e outras possiveis causas do esquecimento.

Palavras-chave: Esquecimento, memoria de longo prazo, Teoria da Interferéncia, consolidagdo da
memoria.

Interferencia Retroactiva: Olvido como una Interrupcioén
en la Consolidacion de la Memoria

Resumen

El olvido es una condicion experimentada diariamente por individuos y un concepto de suma impor-
tancia para la ciencia de la memoria. En el presente estudio algunas teorias que tratan de definir la
ciencia de olvido seran discutidas y aqui nos centramos en la teoria de la interferencia, especialmente
en la interferencia retroactiva (IR). El IR es la interferencia que se produce cuando se introduce una
informacion o tarea entre la presentacion de una informacion y su posterior recordacion. Recientemente
viene la propuesta de que la IR es el resultado de la interrupcion de otro proceso, llamado consolidacion
de la memoria. Consolidacion de la memoria es el proceso por el cual ocurre la estabilizacion de la in-
formacion, a partir de procesos neuronales posteriores al registro inicial de informacion que contribuyen
al registro definitivo — o por lo menos, mas duraderos — de esta informacion. El IR podria teéricamente
perturbar estos procesos posteriores al aprendizaje, lo que resulta en la pérdida de estas informaciones.
El presente estudio tiene como objetivo proponer una investigacion mas profunda de este tema para
comprender mejor este importante concepto, dirigido a profundizar el conocimiento de esta hipotesis y
de otras posibles causas del olvido.

Palabras clave: Olvido, memoria a longo plazo, Teoria de la Interferencia, consolidacion.

Forgetting is no mere vis inerti® . . . it is ger, Weinstein, & Agarwal, 2010; Storm, 2011).
rather an active and in the strictest sense Forgetting can also play a self-protective role
positive faculty of repression, that is re-
sponsible for the fact that what we expe-

rience and absorb [does not enter] our

because the inability to forget irrelevant and use-
less information could make it difficult to effec-
tively access specific and valuable information

consciousness . . . there could be no happi- (Pergher & Stein, 2003). Furthermore, the rare
ness, no cheerfulness, no hope, no pride, no

present, without forgetfulness. (Nietzsche,
1887/1999)
Forgetting is a natural condition. An in-

reports of individuals with a memory capacity
that makes it almost impossible for them to for-
get reveal that the inability to forget can be as
exasperating as the inability to remember (Luria,

ability to recall previously learned information 1968; Parker, Cahill, & McGaugh, 2006; Storm
is probably one of the most common afflictions 2011).

experienced by individuals in their daily lives, Although forgetting is commonly expe-

and perhaps because it is so common, it tends rienced by individuals in everyday life, scien-

to be neglected as a factor of vital scientific im- tifically proving the existence of a phenomenon

portance. Although forgetting is usually labeled that might be called “forgetting” is complex, de-

as harmful and causing exasperation, forgetting manding the attention of both psychologists and
neuroscientists. Indeed, the only way to study

forgetting is to measure the inability to recall

can also be considered an adaptive factor; it is
a necessary process for refreshing information

and subsequently adapting individual behavior previously learned information and infer the

to the environment, allowing other memories variables that create this condition. It is only pos-

to eventually be recorded and selected (Roedi- sible to speculate whether information that could
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once be recalled has been completely erased and
can no longer be retrieved or whether other fac-
tors are preventing the information from being
retrieved (Davis, 2007).

A persistent definition of forgetting is pre-
sented by Tulving (1974): the inability to recall
something in the present that could be recalled at
a previous moment. Forgetting is an extremely
important concept in the memory sciences be-
cause it allows a range of mnemonic processes
to be shown, revealing how different types of
memories are lost in different ways (McGeoch,
1932; Rubin, 2007).

Memory has a number of distinct systems
that can be differentiated by observing not only
the type of information processed but also the
retention time and storage capacity associated
with that information (Squire, 2004). Thus, if
the cognitive process responsible for the reten-
tion and retrieval of information is complex, the
loss of information in this process also becomes
multifaceted (Tulving, 1974).

Theories of Forgetting

One of the pioneers of the study of forget-
ting was Ebbinghaus (Pergher & Stein, 2003;
Wixted, 2004). Analyzing information reten-
tion (i.e., word lists) over time, Ebbinghaus con-
structed his famous forgetting curve, in which
a longer time interval between retrieving infor-
mation corresponds to a steeper decline in the
amount of information recalled (Roediger et al.,
2010).

Ebbinghaus’ experiments showed that a
piece of information exponentially loses its abil-
ity to be revived over time — quickly at first and
more slowly thereafter; those experiments are
important for formulating hypotheses related to
one of the oldest theories of forgetting: decay
theory, which suggests that information loss oc-
curs with the passage of time (Hardt, Nader, &
Nadel, 2013; Wixted, 2010).

Decay theory proposes that information is
gradually erased from an individual’s neural sys-
tems over time (i.e., it is gradually and inexora-
bly lost; Roediger et al., 2010).

One way of theorizing forgetting is to
consider it an absolute loss of stored information

(Davis, 2007). Therefore, forgetting is the total
disappearance of memory traces — information
stored and retained because of an original
perception of some event — in an implicit or
explicit way; there is no possibility of recalling
the information, regardless of which techniques
are used for the recall attempt (Davis, 2007,
Tulving, 1974). Although it is difficult to
prove the nonexistence of lost memory traces,
the explanatory possibility that arises from
this theory is strengthened by the idea that
individuals cannot recall many aspects of their
lives during their development, regardless of the
techniques and clues used to attempt to bring
these memories to the surface (Roediger et al.,
2010).

Loss of information over time, although
plausible, cannot be considered the only form of
forgetting. First, to explain forgetting in this way
is to state that memories are like muscles — atro-
phying when not used — and to avoid specifying
a mechanism that causes this forgetting. Second,
this theory cannot justify studies showing that
numerous factors — not only time — can intervene
in fixing memories (Lechner, Squire, & Byrne,
1999; McGeoch, 1932; Roediger et al., 2010;
Wixted, 2004).

Another theory of forgetting, retrieval
theory, posits that forgetting results from the
inability to retrieve information (i.e., even though
information is present in individuals’ brains,
they cannot retrieve it; Roediger et al., 2010;
Wixted, 2010). The phenomenon of forgetting
is dependent on clues (i.e., it reflects the failure
to retrieve an intact memory trace because
of changes in individuals’ cognitive context;
Tulving, 1974). Essentially, this theory claims
that a memory trace is not necessarily lost forever
when it cannot be recalled; it might only be
inaccessible (Tulving, 1974). Recognition tasks
involving clues are commonly used to test this
assertion because clues activate the memory trace
recorded about a piece of information, facilitating
its retrieval (Tulving, 1974; Wixted, 2010).

Another prominent theory in the study of
forgetting and loss of information is interference
theory, which claims that forgetting is caused by
intervening information that interferes with tar-
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get information (Lechner et al., 1999; Wixted,
2004). Interference theory is one of the most im-
portant classical theories for understanding for-
getting (McGeoch, 1932; Pergher & Stein, 2003;
Wixted, 2004). For many years, this theory was
the most common paradigm used to explain for-
getting, and although it has received criticism in
the years following its proposal — and was even
put aside for several decades — it is reemerging
as one of the most efficient explanations for for-
getting, based on the proposal that supervening
processes to learning can influence individuals’
information loss (Dewar, Cowan, & Della Sala,
2007; Wixted, 2004).
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Interference theory proposes that pieces of
information compete with each other, overlap-
ping in memory systems (Dudai, 2004; Wixted,
2004). Information competition can refer to
either previously (proactive interference, PI)
or subsequently (retroactive interference, RI)
learned items. The classic paradigm for experi-
ments with interference is shown as follows:
when there is an A-B design, the first (A) and
second item (B) compete for recall: when A
interferes with B, the interference is proactive;
when B interferes with A, the interference is ret-
roactive (Figure 1).

15t Step 2nd Step ard Step
Retroactive Interference
Recall
Information Information A
Recall
B
Proactive Interference

Figure 1. Classic paradigms of interference theory. Image taken from Alves (2013).

At some point, the research that sought to
explain forgetting using only this theory, espe-
cially RI, declined (Anderson, 2003). One of the
critical works responsible for this change is that
of Underwood (1957), who suggests that most
information is lost because of PI, not RI. This in-
fluential work led to a long hiatus in the research
into RI’s influence on forgetting and memory
consolidation.

Nevertheless, the criticism posed by Under-
wood’s study has faded over time; recent studies
suggest that RI is a consistent factor in forgetting
(Cowan, Beschin, & Della Sala, 2004; Dewar,
Cowan, & Della Sala, 2007, 2010; Lechner et al.,
1999; Wixted, 2004, 2010). RI again began to be
used in experiments, but without neglecting PI
(Wixted & Rohrer, 1993). Thus, understanding
how post-learning interferences influence infor-

mation loss remains an open topic for extensive
research in memory science (Wixted, 2004).

The Return of Retroactive Interference
as a Possible Explanation for Forgetting

RI emerged with the works of Miiller and
Pilzecker in 1900 (apud Lechner et al., 1999)
and was initially called retroactive inhibition
(Anderson, 2003). RI was initially defined as the
interference that occurs when a piece of infor-
mation or a task is inserted between the presen-
tation of target information and the subsequent
recall of that information (Cowan et al., 2004;
Dewar et al., 2007; Lechner et al., 1999; Mc-
Gaugh, 1999).

Interference theory can be easily explained
as a case of retrieval theory: interfering, proac-
tive and retroactive tasks decrease the discrim-
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inability of items to be retrieved, generating
confusion among them. Numerous research-
ers tend to interpret the effect of interference
on the retrieval of information as derived from
an inhibition process (Anderson, 2003; Ander-
son, Green, & McCulloch, 2000; Anderson &
Spellman, 1995; Fawcett & Taylor, 2008). For
Anderson (2003), forgetting occurs through the
control mechanisms involved in the inhibition
of irrelevant information (i.e., interference is a
process that arises out of mental and behavioral
control systems). Consequently, forgetting does
not occur through a passive process of loss but
instead through an inhibitory process in which
some information is more cognitively important
than other information for future retrieval, thus
suppressing the less relevant information (An-
derson, 2003; Fawcett & Taylor, 2008). From
this perspective, the act of remembering some
information — and thus making it more relevant
— causes other information to be lost (Anderson,
2003; Anderson, Bjork, & Bjork, 1994; Chan,
Erdman, & Davis, 2015). This idea raises several
methodological challenges and has very interest-
ing theoretical consequences. According to this
proposal, the mere idea that interfering stimuli
and traces cause forgetting is impractical, thus
introducing the proposal that whether it is in-
tentional or incidental, forgetting results from a
response to the interference caused by competi-
tors’ activation in the memory.

A recent study of children and adolescents
presents evidence that children experience
ostensible RI effects (Darby & Sloutsky, 2015).
Darby and Sloustky (2015) show that regardless
of participants’ age, the PI effects are the same;
for RI, the insertion of interfering stimuli is
catastrophic, but only for children. This result
corroborates the hypothesis that executive
processes are related to RI, considering that
children with lower executive development are
more prone to inhibitory errors and therefore
more susceptible to interference.

Another factor indicating the possibility that
retrieval competition is the most important factor
in RI is that competition between intervening
stimuli is also dependent on individuals’ atten-
tional resources, which sort out what to keep

and what not to keep when all information
has previously been recalled. Thus, with the
maturation of the cognitive system, individuals
become less susceptible to RI effects (Lewis-
Peacock & Norman, 2014).

Criticism of Retroactive Interference Theo-
ry. Despite the fact that RI has regained stron-
ger scientific value and recently been observed
with great interest, it should be remembered
that powerful arguments against the general-
ist gaze of interferences were raised some time
ago. In his review, previously cited in this study,
Underwood (1957) precisely addresses the gen-
eralist characteristic of the argument proposed in
interference theory. Underwood’s classic review
points not to the nonexistence of interference as
an explanation for forgetting but instead (and
primarily) to the excessive use of this theory to
explain, for example, the decrease in individuals’
recall 24 hours after the experiment. Numerous
studies have reported various results for recall af-
ter that period; all of them ascribed this loss to
the different RI to which people are susceptible
during the day but do not provide a thorough
explanation of this phenomenon. One general-
ist explanation is that individuals probably lose
the information acquired during the experiment
because that information competes with daily in-
formation acquired post-laboratory.

What Underwood (1957) demonstrates is
that this effect came primarily from the amount
of prior information — word lists — presented to
the individual, giving them the tendency to avoid
fixing a large amount of information during the
experiment (i.e., for him, the individuals’ loss of
information is related to PI, relegating a small
part of forgetting to RI). Furthermore, in this
same work, there is an argument that the main
interfering effect is primarily caused by the simi-
larity of items, not competition with information
from the individual’s daily life.

The problem raised by this proposal arises
out of data found in experiments with RI and
sleep: different studies show that a period of
sleep after information acquisition tends to pre-
vent information loss (Ekstrand, 1967; Jenkins
& Dallenbach, 1927; i.e., sleep reduces RI, pre-
venting information competition).
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Despite studies in the field of interference
theory that indicate attentional and executive in-
fluence on forgetting, another explanation that is
currently fashionable comes from the theory of
memory consolidation.

Retroactive  Interference in  Memory
Consolidation. The existence of RI can also be
explained by a hypothetical process known as
memory consolidation, which was suggested for
the first time in the seminal work of Miiller and
Pilzecker (1900; Lechner et al., 1999; McGaugh,
1999, 2000). Consolidation theory dismisses
retrieval theory as the major factor causing
forgetting; according to the former, memory is
not lost through competition between relevant
information during retrieval.

Memory consolidation is the process
through which information becomes stable over
time (Dudai, 2012; Nadel & Bohbot, 2001).
Neural processes following the initial recording
of information contribute to a longer-lasting
record of this information, strengthening memory
traces (McGaugh, 2000; Nadel & Bohbot, 2001;
Nadel & Moscovitch, 1997). Consolidation thus
refers to the gradual stabilization of a piece of
information after its acquisition; therefore, a
new memory needs time to stabilize (Dudai,
2004, 2012).

The memory consolidation process tends
to be understood at two levels: a cellular/syn-
aptic level and a systems level. At the synaptic
level, consolidation represents the stabilization
of information after its encoding in long-term
memory, in specific synaptic and cellular nodes
in the neural circuit that encode memory, which
can be considered part of systemic consolida-
tion (Dudai, 2012; Dudai, Karni, & Born, 2015;
Izquierdo & Medina, 1997). In this review, we
will focus on memory consolidation in systems
(i.e., the reorganization of information after its
encoding in representations distributed in long-
term memory neural circuits; Dudai et al., 2015).

During consolidation, when critical pro-
cesses for fixing memories occur, information
is susceptible to amnesic agents, such as inter-
fering information, tasks that require cognitive
effort, electroconvulsive shocks, toxins, certain
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drugs, brain lesions, transcranial magnetic stim-
ulation, etc. RI disrupts the processes that occur
after learning, resulting in the loss of informa-
tion (Dewar, Cowan, et al., 2010; Robertson,
2012). Thus, RI occurs not only with the acqui-
sition of new competing memories but also with
any post-learning stimulus that has the ability to
disrupt or deregulate the consolidation process
(Figure 2; Dewar et al., 2007; Dudai, 2004; Mc-
Gaugh, 1966, 2000; Robertson, 2012; Squire
& Alvarez, 1995). After some time, however,
these disruptive situations lose their ability to
negatively influence memory. The memory in
question can finally be considered consolidated
(i.e., unlikely to be susceptible to disruptions;
Dudai, 2004; McGaugh, 1966; Wixted, 2004).
The permanent consolidation of a memory could
indicate that this information is no longer sus-
ceptible to any factor that could have previously
disrupted it. However, this view has been chal-
lenged by recent studies suggesting that the re-
activation of once — consolidated information
tends to cause these memories to become labile
(i.e., they are once again susceptible to changes
and subject to transformations and adaptations, a
process called memory reconsolidation; Dudai,
2004, 2012; Dudai et al., 2015; Gisquet-Verrier
etal., 2015).

There is no consensus among scientists
regarding the time required for consolidation to
be affected; there is evidence that consolidation
might take place over an extremely variable
period of time and that subsequent stages, in
which the reorganization of neuronal processes
occur, can last from a few minutes to a few years
(Dudai, 2004; Lechner et al., 1999; McGaugh,
2000). Consolidation theory reflects the idea
of an irretrievable loss of information because
information that has not been consolidated
cannot be recovered. It is clear that the concept
of memory consolidation resembles the concept
of RI; ever since the seminal works on this topic,
fundamental discoveries about the consolidation
process show that interruptions interfere with
it (McGaugh, 2000). What has changed is the
idea that interfering agents are not intrinsically
related to the material to be remembered.
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Figure 2. Retroactive interference during memory consolidation.
Image taken from Alves (2013).

Structurally, the medial temporal lobe — or,
more specifically, the hippocampal formation
(which is commonly referenced as consisting
of the hippocampus, dentate gyrus, subiculum
and entorhinal cortex (Wixted, 2004)) — seems
to have an important relationship with memory
consolidation; if this formation suffers damage
before the consolidation process is complete,
memories that have not yet been consolidated
are unable to be recalled (Lechner et al., 1999;
Nadel & Moscovitch, 1997; Wixted, 2004). The
permanent registration of memories would occur
through their gradual storage — previously de-
pendent on the hippocampal system — in the neo-
cortex, based on the reorganization of the neural
circuitry after the information has been encoded
through the constant perseverance of the infor-
mation learned, which becomes independent of
the hippocampus (Dudai, 2012; Lechner et al.,
1999; McGaugh, 1999; Squire & Alvarez, 1995;
Wixted, 2010). Although researchers usually at-
tribute the inhibitory mechanisms of cognition —
related to the prefrontal cortex — to the existence
of RI (Anderson, 2003; Anderson et al., 2000;
Anderson & Spellman, 1995), there is also a hy-
pothesis that the hippocampal formation — which
is important for consolidation — is related to the
loss of information in RI because, according to
some researchers’ interpretation, the hippocam-
pus is fundamental to reducing susceptibility to
interference (Andrejkovicks, Balla, & Bereczki,
2013; Winocur, Becker, Luu, Rosenzweig, &
Wojtowicz, 2012; Wixted, 2004).

To understand this progressive stabilization
of information, studies with amnesic patients
seem to provide a good indication of the exis-
tence of both the consolidation process and the
structures that permeate this process (Cowan
et al., 2004; Dewar et al., 2007; Dudai, 2004,
2012). Patients who have suffered injuries to the
medial temporal lobe and present anterograde
amnesia (i.e., the inability to retain new events,
despite the ability to hold on to new memories
for a short span of time) may also present a
slight retrograde amnesia (i.e., the loss of a cer-
tain amount of information before the amnesia-
causing event; Squire & Alvarez, 1995). This
small loss may indicate that these materials have
not yet been consolidated (Dudai, 2012; Lechner
et al., 1999; Squire & Alvarez, 1995). However,
what best characterizes the effect of injuries to
the medial temporal lobe is anterograde amne-
sia of long-term memories, which suggests that
processes after information receipt are necessary
for memories to be fixed in the brain, a process
that loses its feasibility in these patients because
of the causative factor of amnesia (Dewar, Della
Sala, Beschin, & Cowan, 2010; Nadel & Boh-
bot, 2001; Nadel & Moscovitch, 1997).

Recent studies using word lists with patients
suffering from anterograde amnesia reveal that
when information is presented for later recall
and followed by an interval in which no task is
carried out, there is greater recall of the target
information (Cowan et al., 2004; Dewar, Della
Sala, et al., 2010). It has been argued that this ef-



1062

fect exists because of the characteristics of mem-
ory consolidation. One particularity of this type
of condition is that patients with amnesia-related
deficits have fewer resources for consolida-
tion, thus rendering the degradation of memory
traces from RI effects considerably more visible
(Brown, 2002; Cowan et al., 2004; Dewar, Cow-
an, et al., 2010). Moreover, such results indicate
that an interval in which no cognitive activity is
engaged enables the neural processes that are
required for consolidation to occur. Thus, the
cognitive effort used in tasks that occur after
learning emerges as a possible factor that has
a considerable influence on memory consolida-
tion (Cowan et al., 2004; Dewar, Cowan, et al.,
2010).

Various effects can lead to an increase or
decrease of RI; much of individuals’ information
loss is caused by non-specific conditions arising
out of RI, such as the type of task performed in
the interference, the context in which the tests
are carried out, and the type of encoding in the
memory system required for performing tasks
and recalling the target information (Robertson,
2009, 2012; Unsworth, Brewer, & Spiller, 2013;
Wixted, 2004). Although the range of interfer-
ence possibilities is broad (similarity, cognitive
effort, amnesic agents, drugs, etc.), the results
from RI studies appear to be very similar and can
be interpreted as the consequences of interven-
ing stimuli that affect the consolidation process.
Two questions should be raised: how much of
the memory trace had already been established
when the interfering factor appeared and how
does this factor affect the subsequent neural
processes that are fundamental to consolida-
tion (Dewar et al., 2007; Dewar, Garcia, Cowan,
& Della Sala, 2009; Robertson, 2012; Wixted,
2004).

The argument for the idea that RI generates
forgetting becomes even more plausible when
considering numerous studies suggesting that
when information acquisition is followed by an
interval during which no task is performed, indi-
viduals can recall information more easily (Abel
& Bauml, 2012; Dewar et al., 2007; Dewar, Del-
la Sala, et al., 2010; Wixted, 2010). Therefore,
the most widely used paradigm to counter RI
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involves establishing an interval during which
participants do not perform any task and are in-
structed to suppress any echo (whether vocal or
subvocal) of the previously presented informa-
tion (Dewar et al., 2007; Wixted, 2004).

Criticism of the Theory of Memory Con-
solidation. One of the challenges to the theory
of memory consolidation is, for example, that
of Muller and Pilzecker, who theorize that con-
solidation would last for short periods of time:
less than ten minutes (Lechner et al., 1999).
However, this fact has not been found in human
studies, given that consolidation can take a few
minutes to a few hours or more (Brown, 2002).
The time required for a memory to be consoli-
dated is still a matter of debate; although we can
understand that some information is labile for an
extended period of time — and may be damaged
— it is also clear to cognitive psychologists that
it is possible to retain (in the short term) infor-
mation almost immediately (McGaugh, 2000).
One possible explanation for this phenomenon
is that the memory consolidation process is not
only punctual but also occurs from the beginning
of the memory’s acquisition: its slow duration
arises out of an adaptive function that enables
endogenous processes activated by experience
to modulate the strength of memory (McGaugh,
2000); some memories thus become more stable
than others.

Consolidation is rarely used for theoreti-
cal explanations among psychologists and neu-
roscientists working with humans because of
the difficulty of testing it diligently in humans;
in animals, the theory is extremely well estab-
lished (McGaugh, 2000). The data referring to
the study and models of forgetting have taken a
different form in studies with a behavioral bias,
in which the term “memory consolidation” is
rarely addressed. In contrast, studies in nonhu-
mans address consolidation extensively. Con-
sidering this point, it might be possible to speak
about forgetting without referring to the memory
consolidation process and thus merely to address
the behavioral content of that process. Despite
criticism, however, consolidation theory is im-
portant for explaining the processes that occur
after information acquisition, remembering that
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studies in nonhuman animals have already effec-
tively demonstrated that this process occurs.

Conclusion

Recent studies have not only shown the
feasibility of returning to interference theory
as a plausible proposal for forgetting but also
related this theory to memory consolidation,
enlarging the investigative scope that connects
studies in humans and nonhumans, thus esta-
blishing a more prominent relationship as the
subject of scientific research. Although both
theories have been criticized, the model has
been diligently used in recent years to explain
the phenomenon of forgetting in an attempt
to reconcile research on healthy animals and
humans with research on animals and humans
with some cognitive impairment. Given that
consolidation decreases the fragility of memory
traces, theories and studies related to memory
should address consolidation as an influential
phenomenon in this process (Brown, 2002).
From a neurophysiological perspective, for-
getting eventually mobilizes physiological
mechanisms that mediate time-dependent
forgetting (Dong et al., 2016; Sachser et al.,
2016; Villareal, Do, Haddad, & Derrick, 2002).
According to these recent findings, memory can
last indefinitely, provided it is protected from
the active forgetting associated with specific
neurochemical mechanisms. This possibility
opens up a completely new and unexpected
treatment perspective for pathological memory
disorders.

This study thus proposes carrying out more
experimental studies to better scrutinize this
topic; such studies should be conducted strictly
for the sake of investigating the fundamental
causes of forgetting. More clinical studies
are also necessary, particularly with patients
who have either amnesia or memory deficits
that render them more susceptible to multiple
interferences, thus enabling an analysis of
how that factor relates to healthy volunteers.
Furthermore, it is important that the studies
move beyond the classical forms of research into
interference, leaving classic word pairs behind

and investigating other potentially intervening
variables, such as the cognitive effort involved
in interfering tasks, attentional and executive
demands, short-term memory demands and the
time taken for tasks to become more or less
interfering.

The study of forgetting is important for
the science of memory because this topic
allows us to raise questions and find fruitful
answers for understanding memory itself. The
ability to remember is key to survival; after all,
remembering something allows individuals both
to predict what will happen in the future and to
adapt their behavior accordingly. Although the
concept of forgetting is both widely experienced
and present in individuals’ daily lives, there is no
consensus about its scientific and methodological
definition. However, the existence of forgetting
is also the result of adaptive questions. In the
end, forgetting what is irrelevant allows us to
remember what is essential.
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