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ABSTRACT

ARTICLE HISTORY

Autobiographical memory specificity (AMS) reduces with increasing age and is associated with
depression, social problem-solving and functional limitations. However, ability to switch
between general and specific, as well as between positive and negative retrieval, may be
more important for the strategic use of autobiographical information in everyday life. Ability
to switch between retrieval modes is likely to rely on aspects of executive function. We
propose that age-related deficits in cognitive flexibility impair AMS, but the “positivity effect”
protects positively valenced memories from impaired specificity. A training programme to
improve the ability to flexibly retrieve different types of memories in depressed adults
(MemFlex) was examined in non-depressed older adults to determine effects on AMS,
valence and the executive functions underlying cognitive flexibility. Thirty-nine participants
aged 70+ (MemFlex, n = 20; control, n = 19) took part. AMS and the inhibition aspect of
executive function improved in both groups, suggesting these abilities are amenable to
change, although not differentially affected by this type of training. Lower baseline inhibition
scores correlated with increased negative, but not positive AMS, suggesting that positive
AMS is an automatic process in older adults. Changes in AMS correlated with changes in
social problem-solving, emphasising the usefulness of AMs in a social environment.
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Background
Autobiographical memory (AM) refers to the recollection of
events from across one’s lifespan and is thought to be
central to social and emotional well-being in older adults.
For example, Alea and Bluck (2003) suggested that AM is integral to social functions such as intimacy, empathy and teaching or informing others. However, evidence indicates that
many older adults have difficulty strategically recalling
detailed memories of specific events (e.g., “The first day I
drove a car by myself”) and instead recall general memories
(e.g., “Having driving lessons as a teenager”), which has
been linked to age-related decline in executive function
(Holland, Ridout, Geraghty, & Walford, 2012; Ros, Latorre, &
Serrano, 2010). This is important because poor autobiographical memory specificity (AMS) is a risk factor for depression
(Sumner, Griffith, & Mineka, 2010) and is associated with loss
of independence in older adults. For example, it is evidenced
as a predictor of reduced functional limitations, specifically in
the domain of communication (Holland et al., 2017). This
relationship between AMS and the extent to which one’s
health impacts on the ability to communicate with others
may be explained by the use of AM in conversations with
new people, for example, discussing shared preferences or
experiences. Reduced retrieval of specific AMs has also
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been related to poorer social problem-solving ability
(Goddard, Dritschel, & Burton, 1996), since recollection of
more detailed information from the past is used to simulate
more effective hypothetical solutions to problems.
On the other hand, higher AMS has a protective effect on
mental health in non-depressed older adults (Latorre et al.,
2013) and is associated with better social problem-solving
ability (Beaman, Pushkar, Etezadi, Bye, & Conway, 2007).
Therefore, reducing over-general memory (OGM) has been
a target for memory-based interventions in older adults
(e.g., Leahy, Ridout, Mushtaq, & Holland, 2017). However,
Dritschel, Beltsos, and McClintock (2013) argued that the
ability to be flexible in the retrieval of specific and general
memories under different circumstances may be more
important than specificity for successful functioning in everyday life. Furthermore, they argued that memory flexibility
could underpin important functions such as emotion regulation, for example, for up-regulating positive memories or
for shifting sets, i.e., disengaging rumination on negative
memories, which also has implications for mental well-being.
Maintaining mental well-being and social functioning in
older adults is essential as depression and social isolation,
which are common in this population (Campos et al.,
2016; Djernes, 2006), have been implicated as risk factors

leahyf@aston.ac.uk

© 2018 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

2

F. LEAHY ET AL.

for dementia (Bennett, Schneider, Tang, Arnold, & Wilson,
2006; Da Silva, Gonçalves-Pereira, Xavier, & MukaetovaLadinska, 2013). On the other hand, having a large social
network has been found to reduce the manifestation of
cognitive impairment, despite the presence of Alzheimer’s
disease pathology (Bennett et al., 2006). Social functioning
could therefore be an important target for cognitive ageing
interventions, as it enables people to benefit from taking
part in stimulating and sociable activities. Interventions
that lead to improved AMS have been shown to reduce
depression in younger adults (Raes, Williams, & Hermans,
2009) and to enhance social functioning in older adults,
notably social problem-solving (Beaman et al., 2007;
Leahy et al., 2017). Given the proposed importance of flexible AM retrieval for everyday functioning (Dritschel et al.,
2013), particularly in relation to mood regulation, interventions to improve this function could be particularly beneficial for older adults.

Cognitive flexibility and AM retrieval
Older adults often face uncertain circumstances, for
example, bereavement, moving home or retirement,
which may adversely affect their well-being. The ability to
quickly recover from challenges experienced in everyday
life, often referred to as resilience, is an important factor
in healthy ageing. Such resilience requires flexibility to be
able to adapt to a changing environment. Flexibility is
important to psychological well-being, but is a wide
concept that can refer to a range of different processes.
In a review, Kashdan and Rottenberg (2010) highlight the
process of flexibility in relation to executive function.
According to Miyake et al. (2000), executive functions
consist of three factors: shifting, updating and inhibition.
The use of these abilities to recognise and update the
requirements of a specific situation and adapt to changes
in demand is integral to being flexible (Kashdan & Rottenberg, 2010). This specific use of executive control will be
referred to as “cognitive flexibility” within this paper.
Inhibition and initiation are key processes embedded
within cognitive flexibility since previous habitual or automatic responses are inhibited and novel search strategies
are initiated (Dritschel et al., 2013; Eslinger & Grattan,
1993). These processes are also required for verbal
fluency tasks whereby participants must search for new
categories of words. Cognitive flexibility has therefore
been measured using verbal fluency tasks (Heeren, Van
Broeck, & Philippot, 2009) and the Random Number Generation task (RNG; Towse & Neil, 1998) which requires inhibition of automatic responses and initiation of novel
responses. Furthermore, this process is analogous to the
hierarchical model of AM retrieval, as general memories
must be inhibited and a search for more remote specific
episodic details must be initiated (Conway & PleydellPearce, 2000). Therefore, reduced flexibility may result in
perseveration on general memories, and a difficulty overcoming this to access specific memories. As such, we

propose that cognitive flexibility is an integral component
to the retrieval of specific AMs in this hierarchical manner.
Evidence from the depression literature supports the
suggestion that cognitive flexibility underlies AMS. For
example, Dalgleish et al. (2007) demonstrated that
depression is related to an impaired ability to inhibit automatic responses, resulting in perseveration on previous
rules or habitual responses. Williams and Dritschel (as
cited in Heeren et al., 2009) also found that OGM was negatively correlated with a cognitive ﬂexibility task (verbal
ﬂuency). Both OGM and cognitive inflexibility are integral
features of depression in younger adults (Dalgleish et al.,
2007; Grant, Thase, & Sweeney, 2001). Furthermore, a previous intervention study using Mindfulness-Based Cognitive Therapy with healthy adults found that improvement
in cognitive flexibility (measured via a verbal fluency
task) facilitated a reduction in OGM retrieval (Heeren
et al., 2009). The authors explain this by suggesting that
cognitive flexibility is required for mindfulness training to
shift the focus of attention to different objects, for
example, to disengage from intrusive thoughts and focus
on breathing or bodily sensations. This is similar to how
attention is disengaged from general memories, which
capture attention automatically, towards more specific,
episodic information. Therefore the authors concluded
that an OGM bias may reduce if cognitive ﬂexibility is
increased.
Dritschel et al. (2013) developed a measure of AM flexibility with non-depressed university students – the
Autobiographical Memory Test-Alternating Instructions
(AMT-AI), whereby participants had to switch between
retrieving general and specific memories. Perseveration
on general memories in the switching task impacted
ability to retrieve specific memories in particular, whilst
general retrieval was relatively unimpaired. Furthermore,
only specific retrieval was negatively correlated with
depressive symptomatology and rumination. This is important as it suggests flexibility particularly impairs specific
retrieval and may be an important factor for interventions
for people who may be vulnerable to developing
depression, but whose symptoms are not currently clinically significant. However, the authors did not include a
non-memory measure of cognitive flexibility meaning it
is unclear whether difficulty in flexibly retrieving specific
memories is related to a more general deficit in cognitive
flexibility.
Older adults have been shown to exhibit age-related
deficits in cognitive flexibility (measured by a number of
perseverative errors on the Wisconsin Card Sorting Test;
Taconnat et al., 2009). Thus, in addition to depressionrelated OGM, reduced cognitive flexibility may also
explain age-related OGMs due to difficulty performing a
controlled search. Given the link between cognitive flexibility and AMS, alongside evidence for reduced AMS and
reduced cognitive flexibility in older adults, we aimed to
examine if a novel intervention (Memory Flexibility programme [MemFlex]; Hitchcock et al., 2015), which targets
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flexibility within the domain of AM, would lead to improvements in AMS in older adults. Since flexibility in AM retrieval in relation to general cognitive flexibility has not yet
been examined, our secondary aim was to examine the
effects of MemFlex training on cognitive flexibility
measured with a verbal fluency task, and on the executive
functions that underlie cognitive flexibility, i.e., Updating
and inhibition (measured using the RNG task). It is
expected that if cognitive flexibility does underlie flexibility
in AM retrieval, then the practice provided by MemFlex, for
example, switching responses between alternating task
instructions, would engage these cognitive functions and
thus have an impact on performance in these skills. We
expected that MemFlex would enhance older adults’
ability to perform a controlled retrieval search for specific
memories via the route of improved cognitive flexibility.
This may be more effective than only providing direct practice in specific recall as previous AM interventions in older
adults have done (e.g., Leahy et al., 2017; Raes et al., 2009),
since it is a targeted at a specific cognitive process underlying AM retrieval, as opposed to simply practising the task
that is being measured (i.e., recalling specific memories in
response to cue words).

Positivity effect
Cognitive flexibility may also be useful for increasing
attentional control over bottom-up, automatic processes
which are more likely to be guided by emotions, and is
therefore particularly relevant to emotion regulation
(Kashdan & Rottenberg, 2010). There is evidence that
healthy older adults use cognitive control processes for
emotion regulation to enhance positive memories and
down-regulate negative memories (Mather & Knight,
2005). This results in biases in attentional and memory
retrieval processes towards positive material in older
adults, referred to as “the positivity effect” (Carstensen,
Isaacowitz, & Charles, 1999; Mather & Carstensen, 2005).
In support of this, in a previous AM training study, we
found that older adults with poorer inhibitory control,
thus less ability to regulate emotional material, benefitted
most from recalling specific positive events (Leahy et al.,
2017). However, Holland et al. (2012) found that although
the updating aspect of executive function predicts overall
specificity in older adults, it does not predict specific positive recall, suggesting that specific positive recall is not
influenced by the reduced executive control in older
adults. Therefore the role of executive control in flexibility
between positive and negative recall in older adults is
unclear. One of the purposes of MemFlex in younger
adults is to enhance flexibility between positive and
negative memories, enhancing the ability to up-regulate
positive memories when they are useful to the situation.
In the current study, we will examine the effects of
MemFlex on older adults’ ability to retrieve memories of
the appropriate valence for emotion regulation. This will
help to determine if the positivity effect protects from
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any detrimental impact of age-related reduced cognitive
flexibility. We expected that since older adults are
already successful at up-regulating positive recall, there
would be limited effects on positive specific recall compared to negative specific recall. Furthermore, based on
our previous findings (Leahy et al., 2017) and the combination of the evidence presented above for role of cognitive flexibility in specific retrieval, we expected that
MemFlex would be particularly helpful for people with
lower cognitive flexibility at baseline.

Aims and hypotheses
The current study aimed to examine the effects of
MemFlex on cognitive flexibility and specific AM retrieval
in non-depressed older adults. We firstly hypothesised
that since cognitive flexibility is integral to the generative
search process, participants in the MemFlex condition
would exhibit significant improvements in cognitive flexibility (measured using a verbal fluency task), as well as
the executive functions underlying this skill (i.e., Updating
and inhibition), and in AMS, relative to controls. Previous
AM training methods have been shown to have longlasting eﬀects on memory speciﬁcity (Moradi et al., 2014;
Neshat Doost et al., 2014), therefore, we predicted that
effects on primary outcomes would be maintained at 3month follow-up in the MemFlex group. Changes in
these two primary outcomes were expected to be positively correlated.
Due to the relationship between AMS and social
problem-solving ability, independence and depression,
we hypothesised that MemFlex participants would also
exhibit improvements on these secondary outcome
measures relative to controls, and that changes in these
variables would be positively related to changes in AMS.
We predicted these effects would also be maintained at
3-month follow-up since MemFlex is designed to help participants incorporate the skills learned into their everyday
lives.
Based on evidence that older adults successfully use
cognitive control processes to regulate emotion in line
with the positivity effect (Mather & Carstensen, 2005), we
hypothesised that there would be a bias towards recalling
positive specific memories compared to negative specific
memories across both groups. Since the “positivity effect”
protects positive memories from impaired specificity
because older adults are generally better at recalling positive material compared to negative (Kwon, Scheibe,
Samanez-Larkin, Tsai, & Carstensen, 2009), we expected
no effect on positive specific recall, but an increase in negative specific recall in MemFlex participants relative to controls, which would be related to improvement in cognitive
flexibility. Training negative specific recall remains important since over-generalisation of negative memories (and
reduced access to specific memories) can lead to depressive symptoms such as rumination (Hayes, Wilson, Giﬀord,
Follette, & Strosahl, 1996; Raes et al., 2006). Furthermore,
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based on previous findings we hypothesised MemFlex
would be particularly helpful for people with lower baseline cognitive flexibility.
\Lastly, the target population’s perceptions of an
intervention in terms of how effective they find it to
be, how appropriate it is in addressing the kind of difficulties they experience, and the practicality of taking
part will ultimately determine adherence to an intervention and motivation to incorporate the skills learned into
their everyday life. Therefore, through qualitative analysis
of participants’ feedback, we aim to examine the acceptability of MemFlex to a non-depressed older adult
population.

Methods
Participants
Thirty-nine independently living older adults (aged 70+)
took part (MemFlex, n = 20; Control, n = 19). See Table 1
for participant demographics. Participants were recruited
via a panel of volunteers who had agreed to be contacted by the University about healthy ageing research
and through advertisement in the community. Participants were excluded if they were aged <70 or had a
diagnosis of a memory problem (including stroke, early
dementia, or traumatic brain injury). Six participants
who scored <88 on the Addenbrooke’s Cognitive Examination-III (ACE-III) cognitive assessment (Noone, 2015) were
excluded due to potential cognitive impairment. One
control group participant was uncontactable after the
post-training follow-up. Another from the MemFlex
group withdrew due to unrelated health problems
before completing the 3-month follow-up (See Figure 1
for flow chart of the study procedure). Pre- and posttraining data only for these two participants were
included in the analysis, therefore the sample size at 3month follow-up data was 37 (MemFlex = 19; Controls=
18). Participants who attended the University were reimbursed £7.50 per session for travel costs, and home visits
were offered to include those who were less mobile or
lived further from the University. Ethical approval was
obtained from the University Ethics Committee, #709,
with written informed consent being obtained from all
participants.
Table 1. Participant demographics across group type.

Age
No. years in
education
Gender (%
within group
type)
ACE-III at
baseline

MemFlex
group (n =
20)

Control
group (n =
19)

Mean
SD
Mean
SD
Female
Male

76.85
5.27
17.75
2.65
70
30

74.26
4.95
19.68
3.53
52.6
47.4

Mean
SD

94.2
2.82

95.58
2.76

Statistic

p
value

F = 2.49

0.12

F = 3.77

0.06

X =
1.24

0.27

F = 2.38

0.13

2

Figure 1. Flow chart of study procedure.

Materials
Primary outcomes
Cognitive flexibility: The verbal fluency sub-score of ACE-III
(Hsieh, Schubert, Hoon, Mioshi, & Hodges, 2013) measured
the inhibition and initiation elements of cognitive flexibility, providing a combined phonemic and category
fluency score (0–14). The RNG task (Towse & Neil, 1998)
also provided a measure of cognitive flexibility. The task
involved participants calling random numbers from 1 to
9 in time with a metronome set at 1 beat per second for
1 minute. It provides a redundancy (R) score of how frequently each digit occurred as a measure of updating
ability, and two measures of inhibition; an RNG index of
how frequently pairs or triplets of digits occurred and an
adjacency (combined) score indicating the occurrence of
sequences of digits. Lower scores on each indicated a
higher level of randomness.
Autobiographical memory specificity: In the Autobiographical Memory Task (AMT; Dalgleish et al., 2007; Williams
& Broadbent, 1986), 10 emotional cue words were read
aloud and participants were asked to recall a specific
memory in response to each. The same set of 10 cue
words was used for all participants, with a different set
being used at each time point (pre-training, post-training
and 3-month follow-up). Five of the words were positive
(e.g., delightful, bright, carefree, lively, reassured) and five
were negative (e.g., tense, sorry, mistake, fault, clumsy), presented in an alternating order. A pilot study conducted with
12 undergraduate students found that the three sets of cue
words (Set 1, M = 0.64, SD = 0.27; Set 2, M = 0.53, SD = 0.32;
Set 3, M = 0.64, SD = 0.18) did not differ in terms of
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proportion of specific memories recalled, F(2, 20) = 0.49,
p = 0.62, indicating that the words were matched in
their potential to evoke a specific memory. Instructions
were given to recall a memory of a specific event that
lasted less than one day, and was on one particular
occasion. Examples of correct (i.e., a specific memory)
and incorrect responses (i.e., a non-specific memory)
were given and participants completed a practice trial
before beginning the task.
Audio recordings of participants’ responses were taken
to be coded later. Memories of events that lasted less than
a day and that occurred on one particular occasion were
coded as specific. Memories that lasted longer than a day
or were repeated events (e.g., “My holiday in Spain” or
“Going to the beach”) were coded as over-general. If the
type of memory recalled was unclear, or if the response
was not a memory (e.g., it was an opinion related to the
cue) participants were prompted (e.g., “Was that on one
particular occasion?” or “Can you think of a memory in
relation to that?”). The first rateable memory was scored
as specific, general or if no memory was given the response
was scored as omission. If the participant failed to respond
within 1 minute, the response was also coded as omission.
The total score was the proportion of specific memories
retrieved out of all 10 cue words presented. Separate
scores for positive and negative specific recall were also
calculated by taking the proportion of specific memories
recalled out of all five of each cue valence. A random
sample of 60 memories (30 from the MemFlex group and
30 from the control) was rated by an independent rater
who was blind to group type. Inter-rater reliability for
specific vs general was calculated as Cohen’s Kappa (K ) =
0.74 with a percentage agreement of 95%.

Secondary outcomes
Social problem-solving ability: In the Means End ProblemSolving Procedure (MEPS; Platt & Spivack, 1975) participants
were asked to describe how they would solve a series of four
hypothetical social problem scenarios. The problems
included one’s partner leaving them after an argument,
having difficulties with one’s boss, falling out with friends
or moving to a new neighbourhood. Two measures
obtained; the mean “number of relevant steps/means”
taken to solve the problem and the mean “effectiveness”
rating of the solution from 0 to 7, higher scores indicating
better social problem-solving. To assess inter-rate reliability,
a random sample of 48 problem solutions (24 from the
MemFlex group and 24 from the controls) was rated by an
independent rater who was blind to group type. The intraclass correlation coefficient was .74 for a number of relevant
means, and .72 for effectiveness ratings.
Self-rated depression: The Hospital Anxiety and
Depression Scale (HADS; Zigmond & Snaith, 1983) provided
2 sub-scores: depression (0–21) and anxiety (0–21).
The cut-off scores for each subscale are as follows;
normal 0–7, mild 8–10, moderate 11–14 and severe
15–21 (Zigmond & Snaith, 1983).
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Independence: The instrumental and basic activities of
daily living scales (IADL, ADL) (Katz, Ford, Moskowitz,
Jackson, & Jaffe, 1963; Lawton & Brody, 1969) provided
total scores of independence (IADL; 0–8 and ADL; 0–6).
The functional limitations profile (FLP; Pollard & Johnston, 2001) gave a total score (0–1150) and 10 subscores: walking and using stairs (0–126), body care or
movement (0–124), mobility (0–114), household management (0–90), recreation (0–91), social (0–109), alertness (0–115), sleep (0–111), eating (0–143) and
communication (0–127).

Interventions
Memory Flexibility programme (MemFlex) (Hitchcock
et al., 2015)
Hitchcock et al.’s (2015) MemFlex intervention in younger
depressed adults aimed to reduce depressive symptoms
by targeting maladaptive cognitive patterns, such as
reduced cognitive flexibility and a bias towards negative
material (Gotlib & Joormann, 2010; Williams et al., 2007).
The programme is based on a combination of cognitive
bias modification treatment, which aims to reduce attentional bias towards the negative material, and memory
specificity training (MEST; Raes et al., 2009), which aims
to improve specific memory recall through systematic
practice. MemFlex has three main aims: (1) to balance
between positive and negative memories in order to
reduce cognitive bias; (2) to elaborate on positive memories to improve their quality and thus their use for
emotion regulation; (3) to improve flexibility of memory
retrieval, i.e., to selectively switch between general and
specific, and positive and negative memories.
The MemFlex workbook activities in the current study
were the same as those used by Hitchcock et al. (2015),
however, the wording was adapted for use with a nondepressed older adult population. For example, in information relating to depression, the word “depression” was
replaced with the words “low mood” and the word “therapist” altered to “researcher”. The intervention consisted of
a face-to-face introductory session with the researcher, followed by eight self-guided sessions which participants completed at home. In the introductory session, the researcher
provided a brief outline of different memory systems (i.e.,
working memory, long-term memory and autobiographical
specificity [AMS]) and how they are affected by ageing, agerelated deficits in AMS, the relationship between AM and
mood, and the importance of AM in everyday life. Examples
were provided and participants were given a chance to
practice to ensure they had understood before receiving
the workbook to complete at home over 4 weeks. A diary
sheet was provided at the start of the workbook to help participants plan the sessions around their schedule. The workbook was organised as per the protocol used by Hitchcock
et al. (2015). A summary of the tasks in each session is provided in Table 2 (see Hitchcock et al., 2015 for a full
description).
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Table 2. Summary of the tasks in each session.
Session 1
Session 2
Session 3
Session 4
Session 5
Session 6
Session 7
Session 8

Overview of introductory information and six specific cue word
tasks
Six specific retrieval tasks (four cue word, one picture cue, and
one scenario cue) plus elaboration on the details of the
memories
Five general cue word tasks
Four specific and four general cue word tasks in alternating
order
Three cue words requiring retrieval of a general theme memory
followed by two related specific memories
Two cue words requiring retrieval of two specific events
followed by a related general theme memory
Three hypothetical situations requiring participants to select
whether a specific, general or both types of memory would be
helpful
Three tasks (word, scenario, picture) requiring retrieval of a
specific event memory and elaboration on the details of this,
followed by a related general theme memory, followed by
several specific related events

to 2:1 (MemFlex: Control) in later blocks to balance group
sizes as three participants from the MemFlex group had
withdrawn before completing post-training, resulting in
a disproportionate sample size compared to the control.
Following random allocation, participants completed the
intervention/control workbooks over the course of 4
weeks. In the week following the last intervention/
control session, participants completed post-training
assessments. The MemFlex group were also asked to
complete the feedback questionnaire. Finally, all participants then completed a 3-month follow-up assessment.
Those in the control group were offered the chance to
complete an AM intervention workbook (based on
MEST) at the end of the study.

Results
Control workbook
Participants in the control condition were similarly asked to
complete a healthy ageing workbook at home over four
weeks. This was to enable a comparison to the MemFlex
workbook by providing information about healthy
ageing, therefore promoting a positive lifestyle and maintaining well-being, but without specifically influencing
memory retrieval. This is consistent with the protocol of
Hitchcock et al. (2015). As in this protocol, our control workbook also consisted of eight self-guided sessions (two per
week). Each session of our healthy ageing book provided
reading material (taken from www.ageuk.org.uk) about
an age-related health topic (e.g., mental well-being,
staying physically active, healthy eating) followed by a
series of questions about the material, or activities
related to the topic to ensure participant engagement.
There was also a diary sheet to help schedule sessions, as
in the MemFlex workbook.

Participant characteristics
Independent t-tests on pre-training scores revealed no significant differences between groups in demographics (see
Table 1) or the following variables of interest: AMT scores;
depression ratings; social problem-solving; or cognitive
flexibility, p > 0.1 (see Table 3). There was, however, a significant difference in total score on the FLP at baseline, t
(37) = 2.96, p = 0.005, with more functional limitations in
the MemFlex group than controls (see Table 3 for
means). Further comparisons between the FLP subscales
revealed that the only two subscales where the groups differed were related to physical health; i.e., walking and
using stairs (MemFlex, M = 40.5, SD = 34.14; Control,
M = 17.05, SD = 27.61); t(37) = 2.35, p = 0.024, body care
or movement (MemFlex, M = 48.2, SD = 33.05; Control,
M = 18.68, SD = 32.85); t(37) = 2.8, p = 0.008. There were
no significant differences between groups on any other
FLP subscale, p > 0.05.

Feedback questionnaire
An optional, anonymous feedback questionnaire was provided to MemFlex participants following the post-training
session. The questionnaire consisted of seven openended questions about the training such as “Did you feel
you benefitted in any way from taking part in the training
programme, and if so, how?” The responses on the forms
were analysed using the thematic analysis method
suggested by Braun and Clarke (2006) in order to analyse
and interpret participants’ experiences of MemFlex.

Procedure
Pre-training assessments were conducted in an initial
screening session. Following exclusion of participants
who did not meet inclusion criteria, participants were randomly allocated between the MemFlex or control group.
Random allocation to a condition was conducted in
blocks using computer-generated random numbers. The
ratio of participants allocated to a condition was adjusted

Ceiling/floor effects
There were ceiling effects on the ADL and IADL measures,
with 92.3% scoring equal to or above 5 out of 6 on the ADL
measure, and 100% scoring 8 out of 8 on the IADL measure
at baseline.
The lowest score on the FLP was 43 and the highest was
692, giving a range of 649. 71.8% scored below 324.5,
which is the halfway point of this range.
A floor effect was observed with 61.5% of the sample
scoring below 3 out of 21 on the HADS depression rating
scale at baseline. None of the participants scored above
the recommended cut-off for mild depression (8 out of
21; Zigmond & Snaith, 1983) at baseline, post-intervention
or 3-month follow-up.

Adherence to intervention
As some of the workbook activities were left blank, the proportion of workbook sessions completed were calculated

Table 3. Means and standard deviations of all relevant variables at pre-training, post-training and 3-month follow-up (*=p > 0.005).

1

.
0.84
0.96
0.25
0.21
0.13

Control (n = 18)

F value

p
value
0.78 (0.15)
0.76 (0.21)
0.8 (0.21)
3.63 (0.86)
3.68 (1.11)
2.89 (2.31)

0.72 (0.19)
0.79 (0.21)
0.66 (0.26)
3.6 (0.9)
3.76 (1.25)
2.22 (2.05)

0.43
0
1.3
2.88
0.21
0.04

0.65
1
0.28
0.06
0.81
0.96
5.89 (0.32)
8 (0)
342.16 (176.3)
12.63 (1.3)
0.27 (0.07)
1.71 (1.25)
24.09 (10.29)

5.94 (0.24)
8 (0)
222.56 (162.35)
12.67 (1.19)
0.26 (0.06)
1.97 (1.08)
21.85 (9.58)

<0.001
.
0.17
0.04
1.4
1.62
2.11

Control (n = 19)

F value
0.002
0.03
0.55
<0.001
0.031
0.765

0.969
0.864
0.816
0.99
0.861
0.387

0.76 (0.22)
0.72 (0.26)
0.8 (0.19)
3.93 (0.94)
3.69 (1.16)
3.25 (2.1)

0.77 (0.16)
0.77 (0.2)
0.77 (0.19)
3.49 (1.04)
3.74 (1.45)
2.63 (2.06)

0.023
0.115
0.023
4.735*
0.006
0.004

0.88
0.74
0.88
0.04
0.94
0.95
0.591
.
0.005
0.704
0.363
0.609
0.975

5.9 (0.31)
8 (0)
329.85 (129.17)
12.55 (1.1)
0.28 (0.06)
1.44 (0.8)
28.33 (10.2)

5.95 (0.23)
8 (0)
219.63 (176.58)
12.68 (1.67)
0.25 (0.04)
2.03 (1.21)
22.86 (10.24)

Variable

AMT-pS
AMT positive-pS
AMT negative-pS
MEPS

1

.
0.5
0.95
0.06
0.08
0.07

<0.001
.
0.476
0.005
3.898
3.193
3.411
0.294
.
8.7 41*
0.147
0.848
0.267
0.001
(0.23)
(0)
(148.51)
(1.34)
(0.07)
(0.69)
(10.05)
5.95
8
199.58
12.37
0.27
1.44
29
Total (0–1150)
Verbal fluency
RNG
R
Adjacency
(combined)

5.9 (0.31)
8 (0)
334.7 (136.89)
12.2 (1.4)
0.26 (0.04)
1.66 (1.75)
28.9 (10.13)

HADS depression (0–
21)
ADL (0–6)
IADL (0–8)
FLP
Cognitive flexibility

No. relevant means
Effectiveness (0–7)

0.65 (0.23)
0.66 (0.28)
0.64 (0.27)
3.68 (0.83)
3.7 (1.05)
3.38 (2.16)

0.65
0.67
0.62
3.67
3.77
2.79

(0.19)
(0.21)
(0.23)
(1.16)
(1.41)
(2.02)

F value
Control (n = 19)

p
value

MemFlex (n =
19)
MemFlex (n =
20)

3-month mean (SD)
Post-training mean (SD)
Pre-training mean (SD)

p
value
MemFlex (n =
20)

3 (time) × 2
(group)
interaction
2 (time) × 2
(group)
interaction
Group difference
at baseline
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for each participant: MemFlex workbook, M = 0.85, SD =
0.23; control workbook, M= 0.97, SD = 0.12. An independent t-test revealed there was no significant difference
between groups in the proportion of workbook completed,
p > 0.05.

Primary outcomes
The proportion of specific memories recalled on the AMT
(AMT-pS) and scores on the cognitive flexibility measures
were analysed using 2 (MemFlex vs. Control) × 3 (Pre,
Post, Follow-up) ANOVA in order to test the hypothesis
that the MemFlex group would exhibit improvements in
AMS and cognitive flexibility, relative to the control group.

Autobiographical memory specificity
A significant main effect of time on AMT-pS showed that
AMT scores improved over time regardless of group type,
F(2, 70)= 6.42, p = 0.003, partial eta squared (hp2 ) = 0.16. A
significant linear contrast was observed, F(1, 35) = 6.91,
p = 0.013,hp2 = 0.17, as well as a significant quadratic contrast F(1, 35) = 5.66, p = 0.023,hp2 = 0.14. The mean values
(see Table 3) suggest that whilst AMT-pS increased linearly in the MemFlex group across the three time points,
there was a curvilinear relationship in the control group
with mean AMT-pS increasing at post-training, and
decreasing slightly at the 3-month follow-up (Figure 2).
There was no significant interaction between time and
group type, p > 0.1. The hypothesis that there would be
an improvement in AMS in MemFlex participants relative
to controls was thus unsupported.

Cognitive flexibility
There were no significant main effects or interactions on
the RNG index or the redundancy (R) score, p > 0.1. On
the adjacency (combined) score there was a main effect
of time, F(2, 70) = 6.86, p = 0.002,hp2 = 0.16, with a significant linear contrast observed F(1, 35) = 10.77, p =
0.002,hp2 = 0.24, showing that overall scores decreased

Figure 2. Proportion of specific memories recalled at each time point in each
group.
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(indicating an improvement) across time. However, there
was no group × time interaction, p > 0.1. There were no significant group type × time interactions on the verbal
fluency task, p > 0.1. The hypothesis that there would be
improvements in these measures in MemFlex participants
relative to controls was thus unsupported.

Relationship between changes in primary
outcomes
Change scores were calculated for cognitive flexibility and
AMT-pS by taking the difference between scores at 3months and pre-training. Correlational analyses were performed in order to examine the hypothesis that changes
in these two primary outcomes would be positively correlated. There was no correlation between change in any of
the cognitive flexibility measures and change in AMS-pS,
p > 0.1, thus the hypothesis was unsupported.

Positive vs. negative AMS
Repeated measures ANOVA showed no differences
between the proportion of specific memories recalled for
positive cues (AMT Positive-pS) and for negative cues
(AMT Negative-pS) at any of the time points in the whole
sample, p > 0.1, therefore the hypothesis that there would
be a bias towards recalling positive specific memories compared to negative specific memories was unsupported.
Two 2 (MemFlex vs. Control) × 3 (Pre, Post, Follow-up)
ANOVA were conducted with AMT Positive-pS and AMT
Negative-pS as dependent variables separately in order
to test the hypothesis that there would be an increase in
negative specific recall in the MemFlex group relative to
controls, but no effect on positive specific recall. There
was a marginal effect of time on AMT positive-pS, F(2,
70) = 2.86, p = 0.064. Although the overall effect of time
was not significant, there was a significant linear contrast,
F(1, 35) = 4.37, p = 0.044,h2p = 0.11 showing that scores
increased overall. However, there was no interaction with
group type, p > 0.1. There was a significant effect of time
on AMT Negative-pS, F(2, 70) = 6.37, p = 0.003,h2p = 0.15
with marginal linear, F(1, 35) = 4.02, p = 0.053,h2p = 0.1 and
significant quadratic contrasts, F(1, 35) = 9.63, p =
0.004,h2p = 0.22. There was no interaction with group
type, p > 0.1. The main effects of time support the hypothesis that there would be an increase in negative, but not
positive specific recall. However, the lack of interaction
with group type suggests this was a practice effect.
The mean values (see Table 3) suggest that whilst AMT
Negative-pS increased linearly in the MemFlex group and
then remained stable there was a curvilinear relationship
in the control group. Planned pairwise comparisons confirmed that there was a significant increase in AMT Negative-pS in the MemFlex group from pre-training to both
post-training, t(19) = −3.56, p = 0.002, and 3-month
follow-up t(18) = −2.7, p = 0.015. There was only a marginally significant increase from pre- to post-training in the

control group, t(18) = −2.06, p = 0.054, but not from preto 3-month follow-up, p > 0.1. There were no significant
increases in AMT Positive-pS in either group, p > 0.05.
One-way ANOVAs showed no significant differences
between the groups at pre-training, post-training or 3month follow-up in either AMT Negative- or Positive-pS,
p > 0.05. This provides some support for the hypothesis
that there would be an increase in negative specific recall
in the MemFlex group relative to controls, but no effect
on positive specific recall.

Cognitive flexibility and changes in affective bias
Change scores for AMT Positive-pS AMT Negative-pS and
cognitive flexibility measures were calculated by taking
the difference between scores at 3-month and pre-training
in order to examine the hypothesis that improvement in
cognitive flexibility would be related to an increase in negative specific recall, but not in positive specific recall. Correlational analysis revealed no significant relationships between
any change variables, p > 0.1, thus the hypothesised
relationship between increase in negative specific recall
and improvement in cognitive flexibility was unsupported.

Baseline cognitive flexibility and changes in AMS
Relationships between baseline cognitive flexibility
measures and change scores for total AMT-pS, AMT Positive-pS and Negative-pS were examined in order to test
the hypothesis that MemFlex would be particularly
helpful for people with lower baseline cognitive flexibility.
There were no relationships between these variables in the
MemFlex group alone. Since there was a main effect of
time in AMT-pS in the whole sample, we further examined
these relationships with the whole sample. Adjacency
(combined) score at pre-training was positively correlated
with both overall change in AMT-pS, r = 0.34, p = 0.038,
and change in AMT Negative-pS, r = 0.38, p = 0.019, but
not change in AMT Positive-pS, p > 0.1. As reported
earlier, there were significant improvements in overall
AMT-pS and in AMT Negative-pS in the whole sample.
This suggests that in the whole sample, people with the
highest adjacency scores (i.e., lowest inhibition ability)
had the biggest improvements in the recall of specific
memories, particularly negative memories. This supports
the hypothesis that lower baseline cognitive flexibility
would be positively related to change in AMS, however,
this was only true for negative memories.

Analysis of secondary outcomes
Mixed 2 (Group type; MemFlex vs. Control) × 3 (Time; Pre,
Post, Follow-up) ANOVA were conducted separately with
each of the secondary outcome measures as dependent
variables in order to test the hypothesis that MemFlex participants would exhibit improvements on secondary
outcome measures, relative to controls.

MEMORY

Social problem-solving
There were no significant main effects (p > 0.1) but there
was a marginal group × time interaction in the number of
means generated on the MEPS task, F(2, 70) = 2.88, p =
0.063, such that scores in the MemFlex group got
worse from post-training to 3-month follow-up, t(18) =
2.11, p = 0.049, whilst scores in the control group did
not, p > 0.1. There was a significant quadratic contrast
for the interaction between time and group type, F(1,
35) = 8.43, p = 0.006. The mean values (see Table 3)
suggest that whilst MEPS number of means increased
from pre-training to post-training, and decreased from
post-training to 3-month follow-up in the MemFlex
group, in the control group these scores decreased
from pre-training to post-training, and then increased
from post-training to 3-month follow-up. There were no
main effects and no interactions on the effectiveness
ratings on the MEPS task, p > 0.1.

Depression
There were no main effects or group × time interaction on
HADS depression ratings, p > 0.1.

Independence
Since there was a group difference at pre-training in functional limitations, ANCOVA was conducted to examine
group effects at post-training whilst controlling for pretraining scores on the FLP, however, there was no effect
of group type, p > 0.1. There were no group × time interactions on any of the FLP subscales, or on the ADL or
IADL measures.
Overall, the hypothesis that the MemFlex participants
would exhibit improvements on secondary outcome
measures relative to controls was unsupported.

Relationships between changes in AMS and
secondary measures
Correlations were conducted to test the hypothesis that
changes in secondary outcomes would be positively
related to changes in AMS. There was a significant positive
correlation between change in AMT-pS and change in
MEPS number of means r = 0.39, p = 0.016, with change
in AMS being positively related to change in social
problem-solving ability. There were no other significant
correlations between change in AMT-pS and change in
any of the other variables, p > 0.05. However, after correcting for multiple comparisons using Bonferroni this was no
longer significant.
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the intervention commented on the feedback questionnaire that the language was difficult to understand:
I had to study instructions and introductory sections of the
workbook very carefully, reading them several times before
attempting the tasks. I think it’s mainly about switching on to
the often abstract vocabulary, i.e. getting on the “wavelength”.

However, regardless of this the same participant also commented in the feedback form that he did enjoy the programme overall and said “the tasks were not over
burdensome”.
Feedback forms were returned anonymously by 12 participants out of the 20 who took part in the MemFlex intervention. Thematic analysis resulted in two key themes:
benefits/outcomes of intervention and overall enjoyment
of intervention.

Benefits/outcomes of intervention
Two participants answered “No” to the question “Did you feel
you benefitted in any way from taking part in the training programme, and if so, how?” but did not expand on their answers
any further. The remaining 10 participants reported positive
outcomes, even if they were not sure whether they had actually benefitted from the training in terms of improving their
memory. The outcomes reported were: helped recognise
that their memory was not as bad as they thought; increased
understanding of why memory difficulties occur; received
interesting and stimulating activity; and enjoyed the experience of recalling memories from the past. For example:
Yes, the retrieval parts were important to me. It helped me to
realise that maybe my overall image of my memory were not
as bad as I imagined.
For me in particular it helped me to understand that I do have a
momentary blank when I am feeling some stress.
“I’m not sure whether I benefitted from the training programme, but I enjoyed it and found it interesting.” “Any
mental activity must help as one ages.”

Overall enjoyment of the intervention
Participants commented that recalling memories of past
events was a positive, enjoyable experience. The programme gave them the opportunity to recall memories
that they may not have thought about for a long time
because they had not previously had any reason to recall
them, therefore the workbook gave them a platform to
recall old memories.
Yes, made me remember lots that I thought I had forgotten
It did drag up memories I had forgotten about, which was quite
refreshing

Qualitative analysis of feedback questionnaire to
assess acceptability

Discussion

Four participants withdrew from the MemFlex condition
due to difficulty understanding the workbook and completing the activities. One other participant who did complete

We hypothesised that cognitive flexibility and AMS would
both improve in the MemFlex group relative to controls.
Our findings show an improvement in AMS and the
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inhibition aspect of cognitive flexibility (indicated by
decreased adjacency scores) across time in the whole
sample. However, these improvements were not higher
in the MemFlex group than in controls. The lack of interaction suggests improvements may be due to other
factors independent of the training, such as the benefit
of simply receiving mental stimulation. It could also be
due to practice effects as a result of participants (in both
MemFlex and control groups) completing the AMT and
RNG task on multiple occasions. The qualitative analysis
supports this as participants felt that completing the
MemFlex workbook was generally stimulating and a positive experience, but may not have had specific effects on
their memory.
The overall improvement in AMS across time suggests
that AM specificity is a modifiable cognitive skill, and thus
OGM commonly found in older populations (Holland et al.,
2012; Piolino, Desgranges, Benali, & Eustache, 2002; Ros
et al., 2010) is amenable to change. This is important as
higher AM specificity has been related to better mental
well-being in non-depressed older populations (Latorre
et al., 2013). It also supports the findings from our previous
study where MEST and life review AM training methods
were successful at reducing OGM in a non-depressed
older adult sample (Leahy et al., 2017) compared to a
control group. Furthermore, previous studies with
depressed younger adults have indicated that MEST has
positive effects on reducing OGM and reducing depressive
symptoms (Moradi et al., 2014; Neshat Doost et al., 2014;
Raes et al., 2009). However, this is the first study to test
MemFlex with a population who are both older and nondepressed. MemFlex was originally designed for younger,
depressed adults, to target maladaptive cognitive patterns
such as a bias towards the negative material. Therefore, it
may be that the lack of expected effects was due to the
target population not showing the same cognitive biases,
i.e., older adults did not have a negative bias.
The social context of the training may also be of relevance. MEST has mainly been conducted in small groups
of participants (Raes et al., 2009), whereas in the current
study MemFlex and control groups completed a workbook
at home. Therefore it may be that the lack of an effect of the
MemFlex workbook on AMS in the current study was due to
participants only receiving minimum feedback, encouragement and support in practising the cued recall tasks. The
qualitative findings support this as one of the reasons participants withdrew was due to difficulty comprehending
the workbook. This could potentially be overcome by
receiving more help and guidance throughout each
session in a face-to-face setting. This also emphasises the
need for a comparison between AMS training studies and
a matched control group who receive a similar level of
group contact, as previous studies have also used a
minimal contact control (Leahy et al., 2017; Moradi et al.,
2014; Neshat Doost et al., 2014).
The control workbook used in the current study was
different from the control workbook in the original

MemFlex study. Both workbooks included psychoeducation, but in the previous study, this was about depression,
whereas in the current study it was about healthy ageing.
Therefore, one potential explanation for the lack of
expected difference in AMS between the groups posttraining is that the control workbook might have improved
AMS by promoting well-being. For example, the healthy
ageing workbook highlighted the importance of staying
physically fit and socially active, both of which are associated with a higher cognitive function in old age (Bennett
et al., 2006; Colcombe and Kramer 2003).
Alea and Bluck’s (2003) conceptual model of the social
functions of AM highlights how recalling personal memories often occurs in social contexts in everyday life and
therefore the actual process of sharing AMs with others,
rather than just thinking about them to oneself and
writing them down in a workbook, may be relevant in
studies examining the functional aspects of AM. Individuals
also collaborate and co-construct memories with others
(Edwards & Middleton, 1986; Gould & Dixon, 1993), For
example, in our previous study older adults felt they benefitted from the sociable aspect of the group setting used
for the MEST group (Leahy et al., 2017). In a group
setting, listening to other people’s memories may help to
prompt one’s own memories, especially if they are
people from a similar generation and therefore had
similar era specific memories. Since memory is functional,
it may be that there was an absence of contextual and
social cues that typically would facilitate recall in daily life
due to the format of the training, i.e., retrieving memories
at home, and possibly alone. In support of this, one of the
MemFlex participants commented that it was extremely
difficult to recall memories at home because she lived
alone and had nobody to discuss, or possibly rehearse,
memories with. Furthermore, Holland and Kensinger
(2010) point out that verbal elaboration is an effective
emotion regulation technique and that specific AM retrieval may involve similar processes. Perhaps verbalisation
of the emotional details of specific AMs may be more
useful for emotion regulation purposes.
The hypothesis that participants in the MemFlex group
would exhibit improvements on secondary outcome
measures relative to controls was also unsupported.
There were no significant improvements in social
problem-solving, independence, or depression measures.
In contrast to our expected findings, a marginally significant decrease in MEPS scores was observed in the
MemFlex group only between post-training and 3-month
follow-up. We speculate that this is because their MEPS
scores increased from pre-training to post-training
(although not significantly so), therefore the significant
decrease from post-training to 3-month follow-up may
be a simple reversion back to baseline. This is supported
by the significant quadratic effect on MEPS scores
between time and group, and the lack of a significant
difference between MEPS scores at 3-month follow-up
and pre-training. The lack of an effect on depression and
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independence could be explained by floor and ceiling
effects as the sample had low depression ratings and
high independence scores at baseline, therefore, there
was little room for improvement, unlike in the study by
Holland et al. (2017) where there was more variance in
level of functional limitations. Given the encouraging findings with depressed younger adults, it may be useful for
future studies to examine the effectiveness of MemFlex
with a sample of clinically depressed older adults, since
this population are likely to have more pronounced OGM
at baseline and higher rates of depression, thus resulting
in a greater potential for improvement.
However, change in AMS was related to change in social
problem-solving. This correlation was not significant after
correcting for multiple comparisons and therefore
caution should be taken, although it is in line with previous
findings of a relationship between these variables (Beaman
et al., 2007; Leahy et al., 2017), which supports the constructive episodic simulation hypothesis. This hypothesis
states that the process of retrieving AMs is analogous to
the process of generating solutions to social problems
(Schacter & Addis, 2007, 2009). Previous research supports
the suggestion that older adults’ social problem-solving
performance benefitted from brief training in recollecting
details of past experiences (Madore & Schacter, 2014).
This has implications for the maintenance of well-being
in later life since social functioning is essential to maintaining an active, engaged lifestyle.
We found no evidence for the hypothesised bias
towards recalling specific positive memories compared to
negative. However, in support of the hypothesis that
there would be limited effects on positive compared to
negative recall, there was a significant improvement in
the whole sample in negative, but not positive, specific
recall across time. The improvement in inhibition ability
in the whole sample was not significantly related to the
improvement in overall AMS, or to positive or negative
AMS separately, therefore, the hypothesis that increases
in the negative specific recall would be related to improvement in cognitive flexibility was unsupported.
We did, however, find that people with the highest adjacency scores (i.e., lowest inhibition ability) at baseline had
the biggest improvements in the specific recall. This
improvement was particularly in relation to negative memories, therefore, supporting the hypothesis that older
adults may be protected from a detrimental impact of
reduced cognitive flexibility on retrieving memories of a
positive valence. This is in line with a previous finding
that although executive function predicts overall specificity
in older adults, it does not predict specific positive recall,
suggesting that specific positive recall is not influenced
by reduced executive control in older adults (Holland
et al., 2012). This may be because preserved emotional processing in older adults provides an automatic route to
specific positive memories, resulting in less demand on
executive functions (Scheibe & Blanchard-Fields, 2009).
Together with the overall practice effects, this suggests
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that people with lower inhibition improved more so in
negative specificity because it required more practice in
the generative search process of inhibiting general memories. On the other hand, positive memories were recalled
automatically, bypassing executive function, thus not
requiring practice. This is important because previous
research has suggested that a lack of inhibition of
general memories in order to access specific memories
can lead to generalisation and negative rumination processes associated with depression (Williams et al., 2007).
Thus training the executive process of inhibiting general
negative memories may be useful for reducing rumination
in depressed older adults. However, this suggestion should
be taken with caution because there was no effect on
mood in the current study.
It could be that training the inhibition element of flexibility in negative retrieval may only be useful for
depression-related OGM, i.e., in those who are currently
clinically depressed. This technique may, however, be less
useful in non-depressed older adults if positive specific
recall is protected from the impact of age-related cognitive
flexibility deficit on AMS. Previous AMS training with nondepressed older adults which focussed on specific positive
AMs only has been effective at improving life satisfaction
and reducing depression symptoms (Latorre et al., 2013).
As Holland et al. (2012) suggested focussing on positive
recall as a strategy may act as a buffer against OGM
recall in healthy older adults. In addition, qualitative findings from our previous study suggested that an AM training method which focussed solely on positive events (i.e.,
life review) was more appropriate for healthy older adults
than MEST, which included both positive and negative
events (Leahy et al., 2017). We propose that interventions
for age-related OGM may benefit from targeting positive
memories instead of the executive processes associated
with negative generalisation, whilst the latter may be a
more useful strategy for depressed older adults.
One limitation of the study was that the sample size was
small, however, it is larger than other studies which have
found large effects on AMS (Heeren et al., 2009; Neshat
Doost et al., 2014; Raes et al., 2009). The power was also sufficient to detect effects according to a power analysis conducted for a within-between interaction design with an
effect size of f = 0.3 (a large effect size), a power of 0.80,
with a type 1 error rate α = 0.05 which gave n = 20 per group.
Another limitation was that the MemFlex group had significantly more functional limitations at baseline than did
the controls. However, the group differences related to
physical health; i.e., walking and using stairs, and body
care or movement, which would be less likely to influence
the effectiveness of the MemFlex intervention than would
variations in cognitive limitations.
It is possible that the workbook was either too difficult
for participants to complete or that the language used
was hard to follow or understand. This was supported by
the qualitative analysis as readability and comprehension
was an issued raised by some, but not all of the
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participants. It may be useful for future studies to consider
participant involvement in the development of the workbook questions, structure and language to ensure that it
is suitable for an older adult population.
A final limitation is that we measured the executive
functions, which are regarded as underlying components
of cognitive flexibility, such as updating, inhibition and
initiation. Although the verbal ﬂuency tasks are considered
a broad measure of executive control and cognitive ﬂexibility (e.g., Eslinger & Grattan, 1993), caution should be
taken in generalising these functions to their use in specific
AM retrieval. Future studies may wish to resolve this by
employing a wider range of cognitive flexibility measures
directly. For example, the Wisconsin card sorting task is
often used as a measure of set shifting or flexibility as it
requires participants to stop perseverating on one rule,
for example, sort the cards by colour, and switch to a different rule, for example, sort the cards by number. A direct
measure of AM flexibility as opposed to just the proposed
underlying benefit of cognitive flexibility to AMS would
also be helpful in order to investigate whether ability to
flexibly retrieve different types of AM was improved by
MemFlex. For example, the AMT-AI (Dritschel et al., 2013)
measure would inform us about any effect of MemFlex
on switching between retrieving general memories when
instructed, to retrieving specific memories when
instructed, and vice versa.
In conclusion, the results showed that AMS and inhibition ability are amenable to change in older adults.
Although there were no effects on secondary outcomes,
there was a relationship between change in AMS and
change in social problem-solving, supporting the usefulness of AMs to social functioning, which is critical to older
adults’ well-being. The finding that baseline lower inhibition
ability was positively correlated with change in negative
AMS supports the hypothesis that positive AMS may be an
automatic process in older adults. We propose that whilst
interventions for depression may benefit from practice in
inhibiting general negative memories, in healthy older
adults it may be more useful to focus on positive memory
recall. Incorporating the sociable aspect of sharing memories with others into retrieval practice may also be helpful.
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