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Detailed justification and discussion of exploratory analyses: Episodic memory 

Memory age 

Perhaps the most obvious way in which the AM tasks differ from one another is the length of 

retention interval between the original experience and the memory test. Visual inspection of the 

plotted z-scores in Figure 1 of the manuscript suggests that age effects in AM may increase with 

increasing retention interval. For example, between-group differences are smallest in Everyday 

Memory, when the retention interval is around 2 weeks, intermediate for Past Year AM, and larger for 

Age 11-17 AM, when the retention interval is several years or decades.   

One possibility is that older adults forget more quickly than young adults. Indeed, there is 

some evidence for accelerated forgetting over relatively short periods (e.g., 1 hour) in older adults 

(Huppert & Kopelman, 1989; Mary, Schreiner, & Peigneux, 2013; Wheeler, 2000), though it is not 

clear whether this effect persists when initial encoding is controlled for (Fjell, Walhovd, Reinvang, et 

al., 2005), or whether any differences speed of forgetting would persist over much longer time frames 

(i.e., years).  

Whether or not forgetting is faster in older adults, AM tests are frequently biased towards 

superior recall in young adults because the retention intervals are shorter for younger adults. This 

may be the case either because age-at-encoding is matched, and thus retention interval must 

necessarily be longer for older adults (as in the case of Age 11-17 AM), or because the time period is 

unconstrained (as in the case of Word-Cued AM), in which case older adults tend to recall older 

memories than young adults (Hyland & Ackerman, 1988; Sperbeck, Whitbourne, & Hoyer, 1986).  

When both participant age and memory age covary, it is difficult to disentangle the effects of each, 

since both are associated with memory “semanticisation” (reduced episodic detail with or without an 

increase in semantic detail, e.g., Cabeza & St. Jacques, 2007; Conway, 2009; Moscovitch, Nadel, 

Winocur, Gilboa, & Rosenbaum, 2006; Nadel & Moscovitch, 1997; Smith & Graesser, 1981). Thus, in 

our data, what appear to be effects of age might in fact be effects of retention interval. 

 To investigate this, first each memory from the Word-Cued AM task was rated according to 

its age (1 = 0-5 years; 2 = 6-10 years; 3 = 11-20 years; 4 = more than 20 years). Memories were 

rated retrospectively by the experimenter, because participants were not originally asked to date the 

memories, but in most cases they voluntarily reported information about the time period (e.g., when I 

was 21; last year; in 2006). A number of responses did not contain sufficient information to be 
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assigned to a time period, and some responses could not be dated because they were repeated or 

extended over a period that spanned two or more age bins, because they were too vague, or 

because the participant had failed to recall anything at all. There were eight such responses across 

seven participants in the younger group and 22 such responses across 12 participants in the older 

group. These responses were excluded before calculating the binned mean retention interval for 

each participant across the remainder of the memories recalled for this task. In line with previous 

findings, the mean retention interval for younger adults (M=1.32, SD=.35) was significantly shorter 

than for older adults (M=2.24, SD=1.01; t(38)=3.85, p<.0005). Fig. S1 shows the age of the memories 

recalled by both groups. There were not enough data to compare memory specificity at each interval, 

therefore the specificity of younger and older adults’ memories was compared for the most recent 

period only (0-5 years). Three older participants were excluded from this analysis because they did 

not recall any memories fewer than five years old. For the remaining sample (n=37), the mean 

specificity rating was calculated for all eligible memories to give a single score per participant. Group 

comparison revealed that young adults’ memories (M=3.57, SD=.50) were still more specific than 

older adults’ memories (M=3.03, SD=.47; t(35)=3.36, p=.002), thus increased retention interval could 

not explain older adults’ poorer performance on this task. 

 

 
Fig. S1. Approximate age of memories (in years) recalled by older and younger adults on the 
word-cued AM task 
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We also investigated the effect of retention interval by comparing Past Year AM and the Age 

11-17 AM in a 2 (age group) x 2 (task) ANOVA. Here, the task instructions and coding protocol were 

identical, but retention interval was (a) much longer for Age 11-17 AM, and (b) matched in Past Year 

AM but mismatched in Age 11-17 AM. As predicted by accounts of memory semanticisation, there 

was a main effect of retention interval (F(1,38)=7.71, p=.008, η2=.17, see Fig. 3) in which fewer 

episodic details were recalled for the older memories. However, the interaction between age group 

and task was not significant (F(1,38)=.49, p=.49, η2=.01).  

The lack of interaction may be due to low statistical power, since visual inspection of Fig. S2 

suggests that the between-group difference in Age 11-17 AM was approximately twice as large as 

the between-group difference in Past Year AM. However, in Age 11-17 AM the retention interval for 

older adults (~55 years) was around 5 times longer than the young adults’ interval (~10 years); if the 

effect of retention interval is assumed to be linear, this would suggest that older adults were 

performing surprisingly well. To illustrate, if it is assumed that these two tasks represent two levels of 

a single experimental condition “retention interval”, we see that young adults’ memories lost, on 

average, around 8 details over 10 years. Assuming a linear forgetting function, and a similar rate of 

forgetting for older adults, extrapolation from the starting point of 29 details in Past Year AM suggests 

that older adults should not recall any details after 40 years.  
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However, previous analyses of the distribution of AMs across the lifespan have shown that 

they follow a power function, that is, the distribution is linear on a logarithmic scale, with a base of 2 

(Rubin & Schulkind, 1997). If we assume that forgetting follows the same power function (Wixted & 

Ebbesen, 1997), then scores on the two tasks can be converted to base 2 logarithms, plotted as 

linear functions, and the rate of forgetting in young adults and older adults can be compared (see Fig. 

4). The forgetting slope for older adults (𝑦 = −0.12𝑥 + 4.88) is steeper than the forgetting slope for 

young adults (𝑦 = −0.09𝑥 + 5.09), thus older adults’ performance on the age 11-17 AM task was 

poorer than expected, relative to their performance on the past year AM task (Fig. S3). 

 

Fig S2. Number of episodic details recalled by older and younger adults in two 
comparable AM tasks (Past Year AM, Age 11-17 AM), which differed in retention 
interval. 
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Fig. S3. Forgetting over time, based on scores in Past Year AM and Age 11-17 AM. Forgetting 
is assumed to follow a power function, therefore scores have been log-transformed and plotted 
linearly. This facilitates comparison of young and older adults, for whom retention intervals 
differed substantially in Age 11-17 AM. Young adults are represented by the black line, and older 
adults are represented by the grey lines. Solid lines represent observed data, while dotted lines 
represent predicted scores based on the observed score for Past Year AM (time = 0) and the 
rate of forgetting for young adults. Thus, the dotted black line shows the predicted score for 
young adults over a much longer retention interval than was observed (time = 3.25-6), and the 
dotted grey line shows the predicted performance for older adults assuming the rate of forgetting 
was equal to the rate of forgetting for young adults. The solid grey line shows that older adults’ 
performance on the Age 11-17 AM task (time = 5.72) is poorer than would be expected if 
retention interval was the only predictor of performance, and the rate of forgetting was equivalent 
to the rate of forgetting for young adults. 
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A limitation of requiring participants only to recall one event from each time period, however, 

is that the sampled memory may not be representative of recall for that period. The participant is 

permitted a great deal of flexibility in interpreting the cue, and may default to the most readily 

accessible memories, which are probably those that are well-rehearsed. This sampling technique 

may therefore produce memories that appear to contain many episodic details, but these are not truly 

episodic in the sense of being accompanied by the experience of mental time travel/subjective 

reliving. This kind of false episodic memory was described in an amnesic patient whose episodic 

memory was impaired, but who was still able to recite the details of life events, which he appeared to 

have learned as though they were semantic stories (Patient SS; Cermak & O’Connor, 1983). Thus, 

for very well-rehearsed memories it is difficult to establish whether the retrieved event details are 

truly episodic. While this is likely to be true of both young and older adults, there is some evidence to 

suggest that, to a greater extent than young adults, older adults tend to draw on a small pool of 

frequently repeated memories (Cohen & Faulkner, 1988). Moreover, it seems likely that memories 

retrieved after longer retention intervals may have been subject to more rehearsal, in total, than more 

recent memories. Consequently, even when instructions, materials, and scoring protocols are held 

constant, it is not clear that tasks comparing memories across different retention intervals are 

measuring the same ability (i.e., if recent memories are more likely to involve “true” episodic memory, 

and remote memories are more likely to involve “semanticised” learned stories). 

The representativeness issue could be addressed by asking participants to describe a large 

number of memories for each retrieval cue, and discounting those produced earlier in the output, 

which are likely to be the most well-rehearsed. However, the number of memories that would have to 

be discounted is unknown, and may well vary between participants. Another possibility might be to 

constrict the retrieval cue in some way, such that the participant has less flexibility in interpreting the 

cue, which should in turn reduce reliance on readily available learned stories. However, this runs the 

risk of failing to elicit a memory at all. It is difficult to balance these issues experimentally, especially 

in ageing research, and future work may benefit from a radically different approach to cueing AM.  

Executive function  

Another non-memory factor that could contribute to differences in task performance is executive 

function. For example, different types of retrieval cue may vary in the demand they place on effortful 
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generative retrieval processing – an executive “working-with-memory” faculty (Moscovitch, 1992) that 

appears to be particularly difficult when executive capacity is compromised (Williams et al., 2006). 

Specific cues should, theoretically, place less demand on executive processing than general cues, 

because specific cues more often lead to direct retrieval, without the need for cue elaboration and 

iterative search for an appropriate memory to describe (Conway & Pleydell-Pearce, 2000). Similarly, 

previous work has shown that personalised cues lead to direct retrieval more frequently than generic 

cues, which require generative processing (Uzer & Brown, 2017). Tasks that require a greater 

amount of generative processing may be more sensitive to ageing, given evidence of age-related 

declines in executive functions (Berna, Schönknecht, Seidl, Toro & Schröder, 2012; Clarys, 

Bugaiska, Tapia, & Baudouin, 2009; Fisk & Sharp, 2004; Lee, Crawford, Henry, et al., 2012).  

The selection of tasks presented in the manuscript varied in the specificity of cues used to 

elicit memories. Everyday Memory cues were both specific and personalised (having been generated 

by the participants themselves), whereas cues for Past Year AM, Age 11-17 AM, and Word-Cued AM 

were generic and non-specific. We therefore investigated whether the tasks most sensitive to age 

were those with the highest executive demand.  
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Young adults: r = .12, p = .63 
Older adults: r = .28, p = .23 

Young adults: r = -.12, p = .62 
Older adults: r = .33, p = .16 

Young adults: r = -.20, p = .39 
Older adults: r = .23, p = .33 

Young adults: r = -.10, p = .67 
Older adults: r = .61, p = .004 

Young adults: r = .29, p = .22 
Older adults: r = .46, p = .04 

Fig S4. Scatterplots of the relationship between 
matrix reasoning score, used here as a proxy for 
executive function, and each of the episodic 
memory measures. Correlations are stronger in the 
older adult group, which may be due to the greater 
distribution of scores on the matrix reasoning task.  
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Although no direct measures of executive function were administered, the matrix reasoning 

subtest of the WASI involves similar abilities (working memory, inhibition, updating) and is 

moderately to strongly correlated with executive function (Friedman, Miyake, Corley, Young, DeFries, 

& Hewitt, 2006; Roca, Manes, Chade, et al., 2012). Using matrix reasoning as a proxy for executive 

function, we therefore calculated correlations between raw (unstandardized) matrix reasoning scores 

and each episodic measure, and found that the strength of the relationship varied across tasks. 

Matrix reasoning was clearly correlated with Word-Cued AM (r=.59, p<.0005) and Word List Recall 

(r=.53, p<.0005), but was not significantly correlated with the number of episodic details recalled in 

Everyday Memory (r=.17, p=.30), Past Year AM (r=.15, p=.36), or Age 11-17 AM (r=.21, p=.19). 

Since matrix reasoning scores were significantly higher for younger, relative to older, adults 

(t(38)=4.23, p<.0005), the pattern of correlations between matrix reasoning and memory measures 

could be caused by this underlying age effect. We therefore calculated the correlations between 

matrix reasoning performance and each episodic measure separately for each age group. 

Scatterplots with correlation statistics are presented in Fig. S4, and show that the pattern of 

correlations described above was evident in the older adult group, but in the young adult group the 

relationship was less clear, and three of the five coefficients were negative. The pattern of 

correlations did not suggest that matrix reasoning ability alone could account for the variable age 

effect in AM, since Everyday Memory, Past Year AM, and Age 11-17 AM each had a similar 

relationship with matrix reasoning, despite varying age effects. However, the correlations do appear 

to show that tasks can be dissociated by their relationship to executive function, that is, some tasks 

(Word-Cued AM, Word List Recall) are more executively demanding than others (Everyday Memory, 

Past Year AM, Age 11-17 AM). Older adults appear to perform poorly on tasks with a high executive 

demand, while their performance on tasks with lower executive demand is mixed, and may be more 

dependent on other factors. 

Depression 

Another factor that has been shown to covary with both executive function and episodic memory 

retrieval is depression. Although we did not initially plan to look at depression as a contributing factor, 

we administered the Geriatric Depression Scale (GDS) to all participants as a way of comparing the 

young and older groups, in addition to comparing IQ and education. As reported in the main text of 
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the manuscript, GDS scores did not differ between the two groups, but GDS was negatively 

correlated with Matrix Reasoning scores, and the association was stronger for older adults than 

younger adults. In the manuscript we did not discuss depression further because, across the whole 

sample, there was no significant correlation between GDS and any of the memory measures. 

However, six participants scored above the GDS cut-off of 9, indicative of symptoms consistent with 

clinical depression. Four of these participants were in the young adult group (scores = 9, 9, 10, 12), 

and two were in the older adult group (scores = 15, 23). In these six participants, GDS score was 

strongly negatively correlated with Word-Cued AM and Word List Recall. Table S1 shows the 

correlations between GDS and memory, in participants who scored above and below the cut-off. It is 

difficult to interpret these correlations since the participants with the highest GDS scores were also in 

the older adult group. However, in an attempt to determine whether depressive symptoms affected 

the findings, we re-ran the 2 (age group) x 5 (episodic memory measure) ANOVA reported in the 

manuscript as an ANCOVA, with GDS as the covariate (for this analysis n=39, due to missing GDS 

score for one older adult). Results showed an interaction between age and memory measure 

(F(4,144)=3.40, p=.01, ηp
2=.09) that was of similar magnitude to the interaction reported in the 

manuscript, thus adding depression as a covariate did not alter the findings. 

Table S1 

Correlations between GDS and memory 

 Depressed 

(n=6) 

Not depressed 

(n=34) 

Word List Recall -.60 -.06 

Word-Cued AM -.74 -.17 

Age 11-17 AM -.11 -.06 

Past Year AM -.08 -.10 

Everyday Memory -.18 -.11 

 

 

Event type 

The final between-task difference we investigated was the type of event that was described in each. 

Clearly, the to-be-remembered stimuli in a word-list-learning task differ substantially from the to-be-

remembered events in a more naturalistic memory task. However, even within naturalistic memory, 

events can vary in their importance to one’s life story (significant vs. everyday events), their 
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distinctiveness (how much they stand out relative to other events), their emotional intensity, the 

extent to which they overlap with other similar events (repeated vs. unique events), the extent to 

which they have been rehearsed, and so on. Many of these factors are likely to overlap, and result in 

events that vary in their memorability, independently of the memory ability of the remember. The 

memorability of different types of events has received surprisingly little attention in AM, especially in 

relation to ageing.  

In the main text of the manuscript, we showed in the Everyday Memory task that events that 

took place more frequently were less distinctive, and were remembered in less detail (see further 

details of this analysis below); this was true for both young and older adults. There are several 

reasons to assume that the variability in the memorability of events would also be observed between 

tasks. For example, tasks vary in terms of their specification of a time period from which to sample 

AMs. When the task is to recall events from a short period, such as the past week, the type of events 

available for recall are likely to be substantially different from the type of events available for recall 

from a longer period, such as the past year. Events from the past week are more likely to include 

mundane everyday activities such as going to work, the daily commute, the weekly shop, and so on; 

these are things that happen regularly. In contrast, events from the past year are more likely to 

include distinctive events such as parties, holidays, and so on, which take place less frequently and 

so are less likely to be captured during a shorter sampling period. Presumably if the time period is 

further extended to a decade, or perhaps even a lifetime, the distinctiveness of the events also 

increases such that the chance of sampling once-in-a-lifetime experiences (e.g., a wedding, the birth 

of a first child) increases. The length of the sampling period is therefore likely to affect the 

memorability of sampled events.  

In addition, the remoteness of the sampling period is also likely to affect event memorability. 

Most of the mundane activities that take place in any given week would simply not be readily 

accessible at a retention interval of longer than a few weeks. It is difficult to recall what one had for 

lunch on the second Tuesday of last month (unless one has the same thing for lunch every day, or it 

happened to be a special occasion). In contrast, more distinctive activities such as holidays and 

weddings are easier to retrieve after a long interval precisely because they happen less frequently. 
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Thus, the time period from which memories are sampled is an important consideration for 

participants of any age.  

However, additional complications arise when comparing young and older adults because 

matching the retention interval across age groups causes a bias in age-at-encoding, and matching 

age-at-encoding causes a bias in retention interval. When age-at-encoding is matched, young and 

older participants tend to describe similar types of AM, but older adults’ do so at much longer 

retention intervals. For example, in one study, both groups described memories about education from 

the first two decades of life, and memories about births, marriages, and deaths from the third decade 

(Cohen & Faulkner, 1988). When there is no restriction on age-at-encoding, there are significant 

differences in the topics covered by young and older adults – at least in the 1980s, older participants 

were more likely to describe memories of war and illness, whereas younger participants were more 

likely to describe memories of love, sex, education, and hobbies (Cohen & Faulkner, 1988). 

Differences in the topics of AMs do not necessarily translate to differences in the memorability of the 

events, but it is possible that certain topics, such as war, elicit particularly distinctive memories. This 

only serves to highlight that relatively little is known about the qualitative content of retrieved AMs, 

and whether this bears any relation to the quantity of information that is recalled. 

Using data from the present study, we therefore explored the content of the retrieved events 

using textual analysis software (Linguistic Analysis and Word Count; LIWC; Pennebaker, Booth, 

Boyd, & Francis, 2015) to see whether any distinct patterns emerged within and between tasks. This 

analysis follows the event frequency and distinctiveness analysis below. 

Further details of frequency/distinctiveness analysis. In the Everyday Memory task, 

since participants recalled four separate memories, there were four scores per participant for each 

variable and the data were hierarchical, which compromised statistical independence (Wright, 1998). 

To account for person-level variance within these data, we first calculated the within-subject 

correlations between each pair of variables, across the four ratings per participant. It was not 

possible to calculate a correlation coefficient for distinctiveness in one older participant because the 

variable was continuous (i.e., a distinctiveness rating of 1 was given to all events).  

We then calculated the mean correlation for each pair of variables across the whole sample, 

and conducted one-sample t-tests, corrected for multiple comparisons (α =.005) to determine whether 
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the correlation coefficients were statistically different from zero. The mean correlations are presented 

in Table S2, first for the full sample and then for young and older adults separately.  

The relationships between frequency, distinctiveness, and episodic detail replicated those 

found in our previous study (Mair et al., 2017). In the full sample there was a negative correlation 

between the number of episodic details and event frequency ratings (t(39)=-6.10, p<.0005), and 

between event frequency and event distinctiveness (t(38)=-10.80, p<.0005), and there was a positive 

correlation between episodic details and event distinctiveness (t(38)=5.45, p<.0005). The same 

pattern of correlations was observed in young and older adults independently, and suggests that 

events are more memorable if they take place less often, and if they stand out more from one’s usual 

activities at the time they are experienced. This finding should be uncontroversial, since it is entirely 

consistent with lay intuitions about memory, but it serves to highlight the fact that not all events are 

equally memorable, and as well as individual differences in memory ability, some of what the 

different AM tasks measure may be individual differences in the memorability of events.  

 

 

Text analysis. Since prospective frequency/distinctiveness ratings were not available for the 

other AM tasks, we explored some of the features of the memories reported in each task using 

LIWC. LIWC is a programme that reads raw texts and categorises the words in relation to an inbuilt 

dictionary of psychological themes, narrative styles, and parts of speech, which have been shown to 

correlate with various psychological constructs (Tausczik & Pennebaker, 2010). To our knowledge 

Table S2 

Mean within-subject correlations between event characteristics and episodic and semantic recall in the 

everyday memory task 

  Distinctiveness Episodic detail 

Overall Frequency -.66 -.48 

 Distinctiveness  .42 

    

Young adults Frequency -.63 -.51 

 Distinctiveness  .40 

    

Older adults Frequency -.69 -.46 

 Distinctiveness  .44 
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there is no published work in which LIWC has been used to examine AM content, and the measured 

constructs are not memory-specific. However, it provides a replicable way of examining memory 

narratives in more depth than a detail count. Of course narrative style is idiosyncratic, but the within-

subjects design means that each participant acts as their own control, and therefore differences 

between tasks could be informative.  

Fig. S5 shows a selection of LIWC output categories plotted by age group and task, and 

suggests that memories recalled in each of the tasks differed in some interesting ways. However, in 

the absence of any theoretical or practical framework for this analysis these differences should be 

interpreted with caution. We did not perform inferential analyses because of the large number of 

categories; therefore the plots below are used only to describe the current data and propose some 

very tentative hypotheses for future investigations. The LIWC categories plotted in Fig. S5 are only a 

subset of the categories in the default LIWC output but the full LIWC output is available on the OSF 

project page (https://osf.io/9wxyz/). A list of brief descriptions of the memories recalled by young and 

older adults in each task is available on the same OSF project page and can be used alongside the 

interpretations offered below. 

The patterns of word usage were broadly the same for young and older adults; both groups’ 

memories were similarly emotional, covered similar themes, and had similar temporal focus. The 

patterns varied somewhat across tasks, and the task differences appeared to be largely comparable 

for both groups.  

In both young and older adults, Age 11-17 AMs had a relatively high proportion of words 

related to the theme of “work” (including education words, e.g., job, class, exam, pen, write, pay), and 

tended to use first person singular pronouns (I, me, mine), whereas Past Year AMs had a relatively 

high proportion of words relating to the theme of “leisure” (e.g., museum, cinema, drink, fun, shop, 

weekend), and used a greater proportion of first-person plural pronouns (we, us, our). Age 11-17 

AMs therefore seemed to describe events experienced as an individual and, given the sampled time 

period, probably described days at school or a first job. On the other hand, memories from the past 

year seemed to describe social events experienced alongside other people (as indicated by the 

plural pronouns). Both Age 11-17 AMs and Past Year AMs contained a relatively high proportion of 

past-tense words (“past focus”), and a relatively low proportion of present-tense words (“present-

https://osf.io/9wxyz/
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focus”). This perhaps suggests that these memories described closed chapters that had relatively 

little overlap with the participants’ present situation.  

Word-Cued AMs contained a relatively low proportion of social words (e.g., mate, talk, they, 

child) but were high in positive emotion words (e.g., accept, like, love, special, hope, happy) – 

unsurprising given that three of the six cue words were positively valenced. These memories were 

also high in first-person singular pronouns and contained a relatively high proportion of both past-

tense and present-tense words. This pattern suggests that the sampled events described important 

or salient individual experiences (as indicated by the combination of first-person singular pronouns 

and few social words) that perhaps had some ongoing relevance to the participant’s current state, or 

prompted reflection and interpretation of the events in the present (as indicated by the higher 

proportion of present-tense words).  

In contrast, Everyday Memories were comparatively low in past-focus, but were high in 

present-focus, likely because in this task participants frequently described events that were part of 

current or ongoing routines (e.g., grocery shopping) and involved relationships that were still relevant 

at the time of retrieval (e.g., drinks with friends). They contained a relatively high proportion of social 

words but were low in emotion and made more references to money (e.g., buy, sale, shop, 

expensive) than memories recalled in the other tasks, suggesting that although these events 

frequently referred to other people, they were relatively mundane. For young adults, these memories 

contained a high proportion of words relating to work, while for older adults there were more words 

relating to leisure, reflecting the different day-to-day engagements of the young participants in work 

or full-time study, and the over 65s who had retired. 

The different AM tasks therefore appeared to elicit memories of different types of events; 

these varied in terms of emotion, sociality (individual/social), theme (work/leisure), and perhaps their 

relevance to ongoing activities (i.e., whether or not the event represented a “closed chapter”). The 

different tasks also appeared to highlight cohort differences in, for example, everyday experiences. 

Some of these differences could affect the memorability of the retrieved events.  
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We discussed in the main manuscript text the possibility that older adults performed relatively 

well in the Everyday Memory task because in this task event sampling was biased towards more 

distinctive events in the older group. Although this hypothesis did not appear to be supported by the 

data – the self-rated distinctiveness of the sampled events did not differ between groups – it seems 

Fig. S5. Selected characteristics of memories reported by young and older adults in each narrative memory task, 
analysed using Linguistic Inquiry and Word Count software (LIWC; Pennebaker et al., 2015). Note. YA = young adults; 
OA = older adults. 
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likely that each group’s ratings were benchmarked against other recent experiences, rather than 

experiences across the lifespan. As a result, the threshold for considering any given event distinctive 

likely differed between individuals, meaning only the relative ratings given by each participant would 

be informative. 

 

Further analyses of semantic recall 

Increased semantic AM in older adults is a robust finding, but the relationship between episodic and 

semantic AM is not clear. One hypothesis is that semantic AM in older adults serves to compensate for a deficit 

in episodic AM, since the increase in semantic details is often observed in the context of a reduction in episodic 

details (e.g., Levine et al., 2002). One recent study used multilevel analysis to show that, at the event level, the 

relationship between episodic and semantic recall was negative in three out of five studied datasets, particularly 

for older adults, and this was interpreted as evidence that the external details were used to compensate for 

weaker episodic recall (Devitt, Addis, & Schacter, 2017). 

Since we measured both episodic and semantic recall on three tasks in the present study (Everyday Memory, 

Past Year AM, and Age 11-17 AM), we explored the relationship between episodic and semantic details in each. 

There was a strong positive correlation (r=.61, p<.0005) in Past Year AM, a weaker positive correlation in 

Everyday Memory that was not significant (r=.17, p=.30), and no relationship in Age 11-17 AM (r=-.05, p=.76). 

Although semantic recall did not appear to compensate for poor episodic recall in any task, these simple 

correlations describe variance at the participant level. The positive associations could therefore be the result of 

interindividual differences in verbosity, especially since semantic recall was correlated across tasks (see Table 

S3). 

Table S3 
Correlations between tasks in semantic recall 

 Past Year AM Age 11-17 AM 

Everyday Memory .43** .33* 
Past Year AM  .45** 
*p<.05; **p<.01 

  

  

 To examine the association between episodic and semantic recall at the event level, we carried out 

hierarchical correlation analyses of the two types of detail in Everyday Memory, since in that task there were 

four observations per participant. Episodic and semantic details were correlated within-participants, across the 

four observations, and the mean of the coefficients was calculated to give the average correlation across the 
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sample. The results are presented in Table S4, and show that, overall, there was no relationship between 

episodic and semantic recall. There was a small negative coefficient in the older adult group, but the large 

standard deviation indicated a great deal of variability between participants. We calculated further hierarchical 

correlations between semantic recall and event frequency and distinctiveness (see Table S4), to explore 

whether semantic details might be more prevalent in high-frequency, low-distinctiveness events, but did not find 

evidence for this. Although correlations between semantic recall and event frequency were, on average, 

positive, there was a great deal of variability between participants. 

 

 

 

One difficulty in interpreting semantic AM is that it is a heterogeneous category of details. 

Whereas episodic and semantic memory have classically been understood to be completely 

separate, current theories of episodic and semantic autobiographical memory argue that they rely on 

the same underlying knowledge base (Conway, Justice, & D’Argembeau, 2019; Rubin & Umanath, 

2015). Accordingly, episodic and semantic AM have been argued to represent opposite ends of a 

continuum of abstraction, such that information can be represented in memory in a more episodic-

like or semantic-like way (e.g., see Renoult et al., 2012). As it has been previously defined, episodic 

AM – pertaining to a unique event lasting less than a day – occupies one extreme of this continuum. 

In contrast, semantic AM incorporates a much broader spectrum of details, ranging from 

“experience-near” repeated events (e.g., childhood Christmases) and temporally extended events 

(e.g., holiday in Italy), to “experience-far” autobiographical knowledge (e.g., John is my brother) and 

general semantic knowledge (e.g., Paris is the capital of France). There is evidence that these 

different subcategories of semantic AM involve different brain areas (Grilli & Verfaellie, 2014, 2016) 

Table S4 

Mean within-subjects correlation between semantic recall and episodic recall, event frequency, and event 

distinctiveness in the everyday memory task (SD in parenthesis) 

Correlated variables Full sample Young adults Older adults 

Semantic details & episodic details -.08 (.60) .01 (.59) -.17 (.61) 

Semantic details & event frequency .14 (.58) .17 (.56) .11 (.62) 

Semantic details & event 

distinctiveness 

.08 (.57) .01 (.54) .15 (.60) 

 



Supporting Information 

and can be distinguished electrophysiologically (Renoult, Tanguay, Beaudry, et al., 2016). Recently, 

a reanalysis of existing data also found that people with Alzheimer’s disease and semantic dementia 

could be dissociated by the profile of semantic AM subcategories within their memory narratives 

(Strikwerda-Brown et al., 2019). These findings suggest that analysing the subcategories of 

semantic AM may be more informative than considering the category as a whole, and could shed 

light on the reason for increased semantic AM in older adults.  
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