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Retrospective Memory

Retrospective memory refers to memory for people, words, and events encountered or
experienced in the past. It includes all other types of memory including episodic, semantic and
non-declarative. It can be either implicit or explicit. In contrast, prospective memory involves
remembering something or remembering to do something after a delay, such as buying groceries
on the way home from work. However, it is very closely linked to retrospective memory, since
certain aspects of retrospective memory are required for prospective memory.

Relationship between prospective and retrospective memory

Early research on prospective memory and retrospective memory has demonstrated that
retrospective memory has a role in prospective memory. It was necessary to create more accurate
terms in order to explain the relationship fully. Prospective memory describes more accurately an
experimental paradigm, therefore, the term prospective remembering was subsequently used. A
review by Burgess and Shallice described studies where patients had impaired prospective
memory, but intact retrospective memory, and also studies where the impaired retrospective
memory caused an impact on prospective memory. A double dissociation for the two has not been
found, therefore concluding they are not independent entities. The role of retrospective memory in
prospective memory is suggested to be minimal, and takes the form of the information required to
make plans. According to Einstein & McDaniel (1990) the retrospective memory component of the
prospective remembering task refers to the ability to retain the basic information about action and
context. An example used in the reviews explains this in the following scenario:

You are intending to mail a letter on your way home tomorrow evening, at the mailbox that you
have used before"

The basic information of the retrieval context includes time, location and objects, which in
combination form the required retrieval context. Each individual representation required is a form of
retrospective memory. Despite all the research this issue is still debatable within the scientific
community.

Episodic Memory

Retrospective episodic memory is recollection of past episodes. Significant research in this field
looks at the phenomenon of mental time travel.

Mental Time Travel

Mental time travel (MTT) is defined as the ability to mentally project oneself backwards in time to
re-live past personal experiences, or forward in time to pre-live possible events in the future. Itis a
concept created by Canadian psychologist Endel Tulving. It does not simply refer to knowing an
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event happened, but requires conscious awareness that the individual is indeed reliving the
episode. Due to this, it is certain that mental time travel requires central executive functioning, and
most often a conscious ability. However new research has found many cases in which mental time
travel occurs involuntarily without consciousness. Specifically research shows this occurs for
autobiographical events, and as a result these cases are more specific and detail oriented. An
example of this would be the phenomenon of scent: How a particular scent can send an individual
back to a specific event in their lifetime. There is also evidence that involuntary and voluntary
mental time travel differ on activation levels in areas of the brain suggesting that they have different
retrieval mechanisms. Current research has moved away from the retrospective portion and
towards the prospective aspect of mental time travel. There is also extensive research on whether
mental time travel is unique to humans as there has been some evidence that it may be possible to
occur in animals.

Episodic

Retrospective episodic memory is the memory of moments from the past. It is frequently used in
studies of Alzheimer patients and testing their dementia. A study by Livner et al. (2009) compared
the effect of the disease on both prospective and retrospective memory. In this case the episodic
memory being tested was the ability to remember the testing instructions. To test retrospective
memory participants were presented with a list of nouns that had been divided into four categories.
The results of retrospective memory were divided into three sections: number of categories,
number of items remembered and forgetting ratio, in order to look at the three separate process in
creating memory (encoding, retrieval, storage). Using their results and knowledge of episodic
memory the researchers were able to find a pattern of functional impairments in the brain.

Autobiographical

Retrospective autobiographical memory is recalling specific events from your own past. Testing of
this type of memory has been used when researching the effect of emotion and context on
memory. Abenavoli and Henkel (2009) conducted a study looking at childhood events, context and
metamemory. They wanted to see if the participants memory of remembering childhood events
was accurate. The results showed that when context was recreated metamemory improved as did
vividness of the actual event. Besides these topics, it is also used in studying mental time travel
and age-related factors.

Semantic memory

Retrospective semantic memory refers to the collection of knowledge, meaning and concepts that
have been acquired over time. It plays a significant role in the study of priming. Jones (2010)
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researched a pure mediated priming effect and wanted to discover which model accounted for it.
Pure priming refers to the connection between two concepts that have a weak or no association
with each other. Each of three potential models (spreading activation, compound-cue and semantic
matching) were tested with the results concluding that retrospective semantic matching model
creates the pure priming effect. This study shows pure priming has more applications than
previously thought.

Retrograde amnesia

Retrograde amnesia is defined as the loss of memory of events and experiences occurring prior to
an illness, accident, injury, or traumatic experience such as rape or assault. The amnesia may
cover events over a longer or only a brief period. Typically, it declines with time, with earlier
memories returning first. There are many possible causes of amnesia. The most common include
Alzheimer's disease, traumatic brain injury, brain infection (such as encephalitis or meningitis),
dementia, seizures, and stroke. Less common causes include a brain tumor or psychiatric
disorders (schizophrenia, depression, criminal behavior, or psychogenic amnesia). Psychogenic
amnesia usually happens in close association with a stressful event that involves serious threat to
life or health. There are two types of retrograde amnesia, one dealing with episodic memory, and
one dealing with semantic memeory. Semantic retrograde amnesia involves loss of generic,
lifelong knowledge, as in the various forms of aphasia or agnosia, and also loss of learned motor
skills, as in the various types of apraxia. Its primary focus is on retrograde amnesia for specific,
usually time-limited, knowledge. In the case of semantic retrograde amnesia, memory for public
events and memory for people have formed the primary corpus of research.

Neuroanatomy

Medial prefrontal cortex

A study was conducted by Kesner (1989) on retrospective memory involving rats. Lesions made to
the medial prefrontal cortex of rats led to impairment of retrospective memory, as well as strong
impairment to prospective memory on a radial arm task.

Medial temporal lobe

Different brain regions in the medial temporal lobe play a unique role in memory. The medial
temporal lobe seems to function as a memory system for consciously available events and facts,
and is important for the acquisition of new episodic and semantic memory. There is also evidence
that the medial temporal lobe automatically encodes memories.

The role of the medial temporal lobe for retrospective memory was assessed by Okuda et al.
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(2003) using Positron Emission Tomography (PET). The PET found that thinking about past events
increased blood flow to the medial temporal lobes, emphasizing that this brain area contributes to
the activation of retrospective memory. Also, the medial temporal lobe displayed activation levels
associated with prospective memories. This finding gives support for the belief that thinking about
the future to an extent relies upon thinking about the past, showing a close relationship between
retrospective memory and prospective memory.

Hippocampus

The hippocampus plays an important role for remembering specific personal experiences in
humans, as well as memory for sequence of events.

A series of lesion studies assessed the role of the hippocampus on retrospective memory. In the
first delayed response task, nonhuman primates were shown two food wells. For the primates to
get a reward, they had to remember which food well was baited. However, the primate had to
retain the information about the two prospects until an apparatus was lowered and raised after a
delay interval. The results showed that lesions to the hippocampus impaired performance on this
task. In a variation of the study, the primates were required to approach the food well that was
empty after a delay. It was found that damage to the thalamus also caused impaired performance
on both tasks, but at longer delay intervals. These studies confirmed that damage to the
hippocampus and thalamus impaired the recall for episodic memory of previously experienced
events.

In a lesion study involving rats, Ferbinteanu and Shapiro (2003) found the importance of the
hippocampus for correctly remembering past events. In the study, rats with fornix lesions displayed
poor choice accuracy in a spatial task requiring memory for temporal context, which was seen as
evidence for impaired retrospective memory.

In an earlier study, Kametani and Kesner (1989) found that rats with lesions in the hippocampus
made a large number of errors on a radial arm maze, indicating impaired retrospective memory for
points of interpolation within the maze.

Thalamus

It is known that the thalamus plays a crucial role in memory.

While investigating stroke-patients with damage to the thalamus, Cipolotti et al. (2008) found that
the stroke victims had poor recognition and recall memory on verbal and non-verbal tests. The
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poor recall identified that the retrospective memory of the patients was being effected by the
damage on the thalamus due to stroke.

Lesions to the thalamus have been found to impair the recognition memory of monkeys. In a study
conducted by Aggleton and Mishkin, they found that monkeys with lesions to the anterior thalamus
and the posterior thalamus had an impaired ability for recognition and associative memory on
matching tests. The researchers also suggested that combined damage to both regions of the
thalamus can lead to amnesia.

Amygdala

The amygdala plays a special role in that it is crucial to the emotional aspect of retrospective
memory. It is responsible for the encoding of emotionally-laden events, and there is evidence that
memoaries for emotional events are more vivid than other memories.

The amygdala has been associated with memories for past emotional events. A number of studies
have provided evidence that the amygdala acts as an intermediate for emotionally influenced
memory. These studies have investigated lesions of the amygdala in animals and humans.

Imaging studies have shown that amygdala activation is associated with emotional memory, and
that past emotional memories are often better remembered than neutral memories. It has also
been seen that the amygdala enhances memory in relation to the intensity of emotion in past
experience, as well as enhancing declarative memory for emotional experiences.

Hamann et al. (1999) also found that emotional events (both pleasant and aversive) are better
remembered than neutral events. They went on to find that the amygdala plays a crucial role for
enhancing the strength of long-term and episodic memory. Using PET, the amygdala was shown to
be responsible for enhanced episodic memory in the recognition of emotional stimuli.

Measures of retrospective memory assessment
PRMQ

The Prospective/Retrospective Memory Questionnaire (PRMQ) was developed by Smith et al in
order to study Alzheimer patients. It is a 16-item questionnaire on which participants indicate the
frequency in which they make certain memory errors. They use a 5-point scale (Very Often, Quite
Often, Sometimes, Rarely, Never). Categories tested include prospective short term and long term,
as well as retrospective short term and long term memory. It is different from previous
guestionnaires because it has the ability to compare prospective and retrospective memory across
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several conditions. Since its creation, it has been used in numerous studies to look at the effects of
Alzheimer's disease on prospective memory and retrospective memory.

MET/SET

MET or Multiple Errands test

Participants are given a set of shopping activities that must be completed in real time in a shopping
area. Certain aspects, such as remembering to be in a specific place at a specific time, involve
prospective memory. Other aspects such as remembering the exact activity involve retrospective
memory. By looking at the performance of the participants at certain tasks, the experimenters can
determine the effects of prospective and retrospective memory on each other.

SET or the Six Element test

Participants are given six open-ended tasks that must be completed in 15 minutes. Two of these
tasks require dictating a route, two involve writing down the names of pictures of objects, and two
ask the participant to complete a series of math problems. There is not enough time to complete all
the tasks, therefore the participant is required to allocate appropriate timing to each task. Aspects
of the test that show the effects of retrospective memory include remembering that they had
created an order in which to do the tasks.

Classic short term memory tests

Digit span

A test for short-term retrospective memory. Participants are presented verbally with a list of digits.
They are subsequently asked to recall them in the order they were presented.

Free Recall

A test for short-term retrospective memory. Participants are presented with a sequence of items
and are subsequently asked to recall them in any order.

Word Recall
Similar to free recall; instead of digits, words are substituted.
Facial Recognition

A test for short term retrospective memory. Participants are presented with images of faces and
subsequently asked to recall them at a later period.
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Issues in testing

Often involve testing both prospective and retrospective memory; sometimes difficult to isolate one.
Additionally, Mantyla (2003) compared the results of the PRMQ to word recall tests of RM and
found that they did not match. In this study retrospective memory performance did not match
retrospective memory scores on PRMQ.

Factors affecting retrospective memory

Age

Age is a significant factor that effects memory. There is tremendous evidence that infants can learn
and remember. However, infantile amnesia is an important, yet difficult area to study. Events from
infancy simply cannot be remembered. Many studies have tried and failed to determine the cause
of this. Consequently, many theories have been developed to explain this phenomenon. These
theories range from the Freudian psychodynamic theory that remembering events from infancy
would be damaging to the "ego", to theories that explain the underdeveloped hippocampus of an
infant, and also theories that conclude that infants have not yet developed autonoetic
consciousness of having experienced remembered events. This theory relies on Tulving's view of
episodic memory.

Three studies were conducted to examine the differences in specificity at retrieval between
younger adults (age range: 19-25 years, mean = 21.5 years), and older adults (age range: 64-82
years, mean = 74.1 years). It was found that older adults had lower retrieval for high specificity
tests, but not for low specificity. And it was also found that the effects of divided attention on
retrieval of younger adults mimicked the effects of aging. Therefore, retrieval efficiency depends on
effortful, resource-demanding retrieval processes that is diminished in older adults.

As we age, the ventricles in the brain get larger as our brains get smaller. Functional changes do
not normally depend on total brain size, but rather which part of the brain is getting smaller. The
frontal lobes usually shrink more quickly, and the temporal and occipital lobes are slower. 20-30%
of neurons in the hippocampus (which plays a critical role in memory) are lost by the age of 80. It
has also been found that dopamine levels decrease by 5-10% per decade. This neurotransmitter
plays a critical role in neural cognition (decrease associated with Parkinson's disease and
Huntingdon's disease).

Sex

Some differences in memory performance have been observed between men and women. A
series of experiments revealed that women did better at verbal episodic memory tasks (ex.
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remembering words, objects, pictures and everyday events), tasks with both verbal and
visuospatial processing (ex. remembering the location of car keys), and tasks requiring little to no
verbal processing (ex. recognition of familiar odours). Men, on the other hand, were better at purely
visuospatial processing (ex. remembering symbolic or non-linguistic information). All of these
differences may vary due to environmental factors such as education.

Trauma
Emotional

It has been found that even though memory usually declines with age, elderly people tend to
remember more positive memories than negative or even neutral ones. As we grow older, we
focus more on positive things and start to develop the skill of emotion regulation which is
"monitoring, evaluating, altering and gating one's emotional reactions and memories about
emotional experiences". This is also referred to as motivated forgetting.

An unusual form of motivated forgetting is called psychogenic amnesia in which a very severe
emotional stressor causes one to lose a large amount of personal memories without an observable
biological cause. Another reaction to a very severe stressor is called post traumatic stress disorder.
People who have been subject to a traumatic event that has included death of others or a
possibility of death or severe injury to oneself cannot forget these memories. This sometimes leads
to flashbacks and nightmares that cause people to re-live these traumatic events for long periods
afterwards.

Causes of traumatic brain injury that may lead to loss of retrospective memory

Miron-Shatz et al. looked at life as we actually live it and the differences that emerge when
recalling it. The goal was to discover if there are qualitative differences for remembering pleasant
versus unpleasant events. It was discovered that gaps occur for both pleasant and unpleasant
events; however they were more pronounced for unpleasant events, meaning pleasant events
were recalled as neutral events, but unpleasant events were recalled at extremely unpleasant.
These findings support the notion that unpleasant events have a stronger impact on our recall.

Physical

Traumatic brain injury happens when the head suffers from a sharp blow, or suddenly accelerates
or decelerates. In these cases, the brain gets churned around, and can be damaged by the bony
bumps and knobs inside the skull, or by the twisting and tearing of fibres in the brain. If the
traumatic brain injury is severe enough, it can lead to an initial coma, which is then followed by a
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time of post-traumatic amnesia. Post traumatic amnesia typically resolves itself gradually, however
it will leave a mild, but permanent deficit in the patient's memory.

Lesions to certain areas of the brain may lead to cognitive and memory deficits - see
Neuroanatomy section above.

Drugs

A study by de Win et al. used advanced magnetic resonance and SPECT (Single Photon Emission
Computed Tomography) imaging technigues on the same sample study to determine if any
functional differences appear in the brains of ecstasy users. It is almost impossible to find purely-
ecstasy users (without the use of cannabis, cocaine or amphetamines), but with statistical analysis,
it was found that ecstasy has specific serotonergic damaging effects on the thalamus. This
damage was speculated to be axonal damage to serotonergic cells while cell bodies remained
intact. This damage is at least partly responsible for the commonly found reduced verbal memory
in users.

Conflicting results have been found by many studies that have looked at brain anatomy in frequent
marijuana users. The goal is to determine whether or not marijuana has any effects on cognitive
abilities (including memory). A study done by Jager et al. concluded that there are in fact
anatomical differences between the brains of frequent marijuana users and non-using control
samples. Frequent users showed a lower magnitude of activity (but no structural changes) in
parahippocampal regions. However, when subject to associative memory tasks, users performed
within normal ranges. This shows that a decrease in activation in these regions is associated with
frequent marijuana use, but does not affect memory task performance. This is still a controversial
issue, and more research is required to draw conclusive results.

Disease

Alzheimer's Disease(AD) and Vascular Dementia(VaD)

Alzheimer's Disease accounts for 60 to 70 percent of cases of dementias. The brains of
Alzheimer's patients have an abundance of plagues and tangles which begin in areas involved in
memory, spreading to other areas, and eventually affecting most of the brain. Vascular Dementia is
often considered the second-most common form of dementia and is the reduction of blood flow to
parts of the brain most often caused by many very small strokes that have an accumulative effect
on cognitive abilities including memory.

Korsakoff's syndrome
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Korsakoff's is caused by a severe thiamine (vitamin B1) deficiency due to chronic alcoholism or
malnourishment. Thiamine is necessary for the body to process carbohydrates. This thiamine
dificiency can lead to symptoms such as: confusion, loss of balance, drowsiness, and some
specific problems with vision. When the deficiency is considered severe, the memory loss may be
accompanied by agitation and dementia. The standard treatment is intravenous thiamine,
administered as soon as possible after symptoms become apparent. Unfortunately, the treatment
does not correct the condition and recovery is known to be gradual and sometimes incomplete.
Temporally graded retrograde amnesia extending back several decades (early memories in life)
are a common feature of patients with the alcoholic Korsakoff's syndrome, which primarily affects
the diencephalon, usually with concomitant frontal lobe atrophy.

In popular culture

The absence of retrospective memory creates an amnesia that has frequently been a key element
in plot lines in television, film and novels. Some examples are:

Remember Me, a novel by Sophie Kinsella, in which amnesia is caused by trauma.

The Bourne Identity, a novel by Robert Ludlum and a film adaptation, in which amnesia is caused
by trauma.

Eternal Sunshine of the Spotless Mind, a film by Michel Gondry, in which amnesia is caused by a
company who are hired to erase painful memories.

Memory is frequently the subject of many wise quotations. The following are some examples
relating to retrospective memory (or lack thereof):

Memory is the diary that we all carry about with us.-Oscar Wilde
Not the power to remember, but its very opposite, the power to forget, is a necessary condition for
our existence.-Sholem Asch
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