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Abstract
The purpose of this study was to examine the effects of simplified reminiscence practice
using olfactory stimuli on depression and cognitive function in community-dwelling older
adults in Japan. Accordingly, 61 individuals were randomly divided into two groups. In
the intervention group, 12 sessions of reminiscence were performed using olfactory
cards. In the control group, reminiscence sessions were similarly performed, but with lan-
guage cards. The Geriatric Depression Scale-15 (GDS-15) was used to measure mental
health status and the Five Cognitive Test was used to measure cognitive function at base-
line and after completion of the intervention. The final sample included 27 participants in
the intervention group and 23 participants in the control group. Basic characteristics of
the participants at baseline were compared and a significant difference was observed
between the two groups in age ( p = 0.029). Repeated-measures analysis of covariance
with age as the covariate revealed a significant interaction between time and group on
the GDS-15 ( p = 0.04). Furthermore, a before and after comparison using a paired t-test
showed a significant difference only in the intervention group ( p = 0.01). The results of
this study suggest that simplified reminiscence practice using olfactory cards could serve
as an intervention to help maintain the mental health of community-dwelling older adults.
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Introduction
Population ageing poses health-care challenges worldwide, since it increases the
risk of physical health problems, as well as mental and neurological disorders,
such as depression and dementia, in older adults (World Health Organization,
2017a). The increase in the number of individuals with dementia is becoming a glo-
bal issue (World Health Organization, 2017b), and depression has been reported to
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have the highest relative risk (1.9) among the five main risk factors for dementia
among those aged 65 years and above (Livingston et al., 2017).

Today, reminiscence practice is gaining popularity as a psycho-social approach for
mental health promotion in older adults (Westerhof et al., 2010; Zhou et al., 2012;
Okuda et al., 2017). First proposed by Butler (1963), reminiscence practice has since
been used by various professionals. Over the years, reports on the effectiveness of
this practice in older adults with dementia (Charlesworth et al., 2016; Lök et al.,
2019) and community-dwelling older adults (Franck et al., 2016) have been accumulat-
ing. Many of the reports have indicated that there are positive effects of reminiscence
practice on the depression and cognitive function of older people with dementia, but
further accumulation of efficacy studies is needed (Woods et al., 2018). Previous studies
in community-dwelling older people have shown a reduction in depression (Zhou et al.,
2012; Choy and Lou, 2016), and the effectiveness of reminiscence practice for improv-
ing cognitive function (Jahanbin et al., 2014) is being investigated by randomised con-
trolled trial design, but there are very few reports. In other words, examinations of its
effects on depression in community-dwelling older adults remain inadequate (Tavares
and Barbosa, 2018), and evidence of its effectiveness in dementia prevention is limited
(Duru and Dutkun, 2018). Further, in recent years, research has been conducted on
psychological effect focusing on nostalgia (Routledge et al., 2013; Ismail et al., 2018).

In this context, an effective approach involves the use of sensory elements, such
as music, photographs and other stimuli, in addition to the initiation of conversa-
tions in group settings, to encourage reminiscence in older adults (Jopling and
Mousley, 2018). Although many attempts have been made to implement such a
reminiscence practice, evidence on the use of sensory elements as reminiscence
cues remains insufficient (Umemoto et al., 2016; Mahendran et al., 2017).

With the goal of conducting further research to solve this problem, a reminis-
cence practice programme was developed to prevent depression and dementia.
Hanaoka et al. (2016) demonstrated that olfactory stimulation is associated with
cues that encourage reminiscence in older adults. It is also reported that reminis-
cence practice using raw materials as olfactory stimuli alleviates depression better
than reminiscence practice through conversations alone (Hanaoka et al., 2018).
However, a problem pertaining to the complexity of using raw materials as odorous
substances remained unaddressed. To use olfactory stimuli in a manner that
requires less preparation, Hanaoka et al. (2019) investigated the use of the 40 odor-
ous substances from the Japanese version of the University of Pennsylvania Smell
Identification Test (UPSIT-J; Ogihara et al., 2011). It was found that more than 70
per cent of older adults had reminiscence experiences with 16 of these substances.

For olfactory stimuli and memory, the olfactory nervous system and amygdala
are closely related (Herz, 2004), and the olfactory sense is known to evoke emotion-
ality and to be strongly associated with memory. The autobiographical memory
recalled by olfactory cues has been reported to be clearer and more emotional
than verbal labels (Chu and Downes, 2002). For this reason, the possibility of appli-
cation to reminiscence practice using olfactory cues that take advantage of the char-
acteristics of olfactory stimuli is also mentioned (Yamamoto, 2015).

Based on this preliminary investigation (Hanaoka et al., 2018, 2019), the current
study evaluated the effects of simple reminiscence practice using olfactory stimuli
on depression and cognitive function in community-dwelling older adults.
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Materials and methods
Study design and participants

This study included a single-blind randomised controlled trial. The inclusion cri-
teria for study participants were as follows: they were (a) natives of Japan, (b) 65
years or older, (c) living in a community, (d) capable of visiting the trial facilities,
and (e) capable of providing written informed consent to participate. The exclusion
criteria were: they (a) were receiving long-term care insurance benefits, (b) had
documented olfactory disorders, and (c) experience communication impediments
in daily life.

Participants were recruited from comprehensive community care centres after
obtaining permission from the individuals implementing care prevention services
in the community to hold briefings for those visiting the centres. The researchers
held briefings at four community centres two weeks prior to the intervention to
explain verbally the study’s purpose and characteristics and obtain the participants’
complete written consent.

The sample size was calculated as 48 individuals using G*Power software (Faul
et al., 2007), and by assuming a medium effect size of 0.25, alpha of 0.05 and power
of 0.80 to examine the interaction between two factors (time and group) using a
repeated-measures analysis of variance (2 × 2 design). A 20 per cent dropout rate
was predicted, and the targeted number of participants was 58 (29 each in the inter-
vention and control groups).

Procedure

The individuals who consented to participate underwent questionnaire screening to
confirm their eligibility (Figure 1). Participants who met the criteria were randomly
assigned to either the intervention group or control group for each community cen-
tre using a computer program run by a third party that was not involved in the
analysis.

The intervention and control groups underwent group reminiscence practice
using olfactory and language cards, respectively. Each session included one group
leader from the study team and approximately seven participants. The group lea-
ders were occupational therapists who had previously attended a basic course (com-
prising two 60-minute sessions on reminiscence practice’s history and significance,
implementation methods, group-work techniques and points to consider during
implementation) that was considered necessary for the group reminiscence practice
by the lead author. Both groups were evaluated at the baseline and after the com-
pletion of all sessions (two time-points).

Reminiscence sessions

Intervention group
The study recruited older adults participating in calisthenics at the community cen-
tres as a once-weekly long-term care prevention service. Twelve group sessions were
implemented, in which reminiscence was prompted using olfactory cards from the
UPSIT-J (Ogihara et al., 2011). Reminiscence practice was performed either imme-
diately before or after calisthenics for approximately 40 minutes, to limit the
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participants’ burden. Unlike the conventional reminiscence practice, the sessions
did not follow any theme. At the beginning of the session, one of the participants
placed 12 numbered cards in a bag with numbers corresponding to 12 olfactory
substances (sandalwood, yuzu fruit, fish, apple, smoke, wintergreen, soap, menthol,
watermelon, grass, chocolate and peach), and one of the participants in the group
took one card from the bag and chose the type of card to be used in each session.
These olfactory substances (excluding those with gender differences) were found to
have the highest percentage of recall experiences in our previous survey (Hanaoka
et al., 2019). The leader passed the selected olfactory card to each participant, who
rubbed the card’s microencapsulated odorous part using a cotton swab and then
sniffed the emitted smell for approximately 30 seconds. Subsequently, the leader
asked the participants to state whether the smell reminded them of anything from
their past and, if so, the memories or thoughts that were triggered by the smell.

The group sessions involved the following four stages: (a) reflection on the pre-
vious session; (b) an olfactory card’s random selection by one participant and sub-
sequent distribution by the leader; (c) participants individually smelling the card
and talking about the memories or thoughts that were triggered, followed by a dis-
cussion; and (d) the leader asking the members about their impressions and briefly
summarising the session.

Control group
The timing, frequency, how recall stimuli were selected and structure of sessions
were the same for both the intervention and control groups; however, instead of
olfactory cards, the control group used language cards to prompt reminiscence.
The language cards used were pieces of A4 card paper on which were written
the names of each of the same 12 odorous substances as those for the intervention
group as reminiscence stimuli.

Figure 1. Study participation data.
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Measures

Participant characteristics
A questionnaire survey was conducted to obtain information on the participants,
such as their age, gender, presence or absence of a spouse, education, financial situ-
ation and sense of health.

Olfactory visual analogue scale (VAS)
A VAS was used to evaluate olfactory function based on participants’ subjective
assessments (McCormack et al., 1988). The left end of the 10-centimetre scale
bar depicted ‘no smell at all’, whereas the right end indicated a ‘perfectly obvious
smell’. The participants made marks on the scale to indicate their olfactory func-
tion, and the degree of olfactory awareness was an approximation presented as a
VAS score (percentage). Some reports indicated the assignment of a cut-off point
of 47 per cent (Takebayashi et al., 2011); however, in the current study, with the
exception of those who answered ‘no smell at all’, all participants with a score
below the 47 per cent cut-off were included in the analysis.

Geriatric Depression Scale-15 (GDS-15)
The Geriatric Depression Scale is a 30-item self-administered tool that measures
depression in older adults (Brink et al., 1982). A shortened version with 15 items
(GDS-15), each of which can be answered either ‘yes’ or ‘no’, is commonly used.
The score ranges from 0 to 15 points, and higher scores indicate higher levels of
depression. Further, a Japanese version has been developed with confirmed reliabil-
ity and validity (Yatomi, 1994).

Five Cognitive Test
The Five Cognitive Test measures group cognitive function (Yatomi and Asada,
2006). It can measure the cognitive level of healthy community-dwelling older
adults and identifies mild cognitive impairment. It considers the Japanese cultural
background and helps determine the effects of dementia prevention programmes
on community-dwelling older adults (Shigematsu et al., 2014).

The test includes five tasks: cued recall, character position referencing, animal
name listing, clock drawing and analogy tests. The time required to complete all
tasks is approximately 45 minutes. We used a particular version of the test in
which only the cued recall and character position referencing tests are performed
to shorten the time by 15 minutes and reduce the participants’ burden. The
cued recall test involves the memorisation of 32 words together with categories
serving as cues and measurement of memory ability by having the subjects recall
the memorised words using the categories as hints (score range: 0–32). The char-
acter position referencing test requires subjects to circle the items where the
Japanese characters for ‘top’, ‘middle’ and ‘bottom’ match the positions at which
the characters are written, while simultaneously numbering these circled characters
to measure attention ability (score range: 0–40).

This test can be simultaneously performed on a group of up to 100 individuals
by using a DVD and projecting the tasks on to a screen. After providing the neces-
sary information on a prepared test sheet, participants are presented each task in
accordance with the audio and video and are required to supply their answers.
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Higher scores indicate higher level of cognitive function for each task. The test’s
reliability and validity have been confirmed (Sugiyama et al., 2015).

Statistical analysis

First, after checking the normality of the variables (age, olfactory VAS score,
GDS-15 score, cued recall score, character position referencing score) at baseline
using the Shapiro–Wilk test, participants’ basic characteristics and olfactory VAS
scores at baseline were compared between the two groups using the t-test,
chi-squared test or Fisher’s exact test. Subsequently, to examine the effectiveness
of group reminiscence therapy using olfactory stimuli, a repeated-measures analysis
of covariance was conducted with time (baseline and post-intervention) and group
(intervention and control groups) as independent variables, and depression and
cognitive function as dependent variables. Variables showing significant inter-
group differences in baseline comparison were used as covariates. For significant
interactions between time and group, paired t-tests were conducted to compare
baseline and post-intervention scores for both intervention and control groups.

Finally, to examine the factors associated with changes in depression and cogni-
tive function scores, an evaluation was performed using Pearson’s product-moment
correlation coefficient or a t-test, with changes in depression and cognitive function
scores (baseline to post-intervention) as the dependent variables, and basic charac-
teristics, olfactory VAS scores, and depression and cognitive function baseline
scores as the explanatory variables. In all the tests, p-values were two-sided, and
p < 0.05 indicated statistical significance. All statistical analyses were performed
using SPSS version 24.0.

Results
Study participation

Among the individuals who consented to participate and underwent initial screen-
ing, 61 satisfied the eligibility criteria and were randomised into one of the two
groups. The intervention group recorded four dropouts: one participant who was
absent from the evaluation and three who did not participate in a sufficient number
of sessions. Meanwhile, the control group had seven dropouts: six participants who
were absent from the evaluation and one who did not participate in a sufficient
number of sessions. The final sample for analysis included 27 and 23 participants
in the intervention and control groups (Figure 1).

Baseline comparison

Table 1 depicts the results of a baseline comparison of basic characteristics between
the intervention (N = 31) and control (N = 30) groups. The mean ages were 77.2
(standard deviation (SD) = 5.3) and 80.4 (SD = 6.0) in the intervention and control
groups, respectively. Apart from age, no other significant differences were found
between the two groups. Further, both the groups included more female partici-
pants than male, and approximately 30 per cent of the participants in both the
groups had a spouse.
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Comparison of score changes among groups

To examine the differences between the two groups in terms of changes in depression
and cognitive function scores from the baseline to post-intervention, an analysis of
covariance was conducted with age as the covariate, since this variable showed a sig-
nificant difference in the baseline comparison of the groups’ basic characteristics. A
significant interaction between time and group was found only for the GDS-15 scores
( p = 0.04; Table 2). Subsequently, paired t-tests were performed to compare the
GDS-15 scores at baseline and post-intervention among the groups, which revealed
a significant change in the intervention group alone ( p = 0.01).

Factors associated with changes in GDS-15 scores

An examination of the associations between the change in GDS-15 scores in the
intervention group and basic characteristics, olfactory VAS scores and baseline
GDS scores revealed a significant negative association with baseline GDS-15 scores
alone (γ =−0.406, p = 0.04; Table 3).

Table 1. Basic characteristics and olfactory function of study participants at baseline

Intervention
group Control group

pN % N %

N 31 30

Age (Mean, SD) 77.2 5.3 80.4 6.0 0.03*

Gender:

Male 7 22.6 8 26.7 0.71

Female 24 77.4 22 73.3

Presence of spouse:

Yes 10 32.3 10 33.3 >0.99

No 21 67.7 20 66.7

Education:

⩽12 years 24 77.4 28 93.3 0.15

⩾13 years 7 22.6 2 6.7

Financial situation:

Good 22 71.0 23 76.7 0.61

Poor 9 29.0 7 23.3

Sense of health:

Good 26 83.9 26 86.7 >0.99

Poor 5 16.1 4 13.3

Olfactory VAS score (Mean, SD) 83.0 21.3 84.2 26.5 0.85

Notes: SD: standard deviation. VAS: visual analogue scale.
Significance level: * p < 0.05.
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Table 2. Scores on the Geriatric Depression Scale-15 (GDS-15) and cued recall and character position referencing tests for the intervention and control groups

Variable Group

Baseline
After

intervention Effects

Mean SD Mean SD Factor F1 p

GDS-15 score Intervention group 4.1 2.6 3.3 2.4 Time 0.013 0.91

Control group 3.8 3.9 4.2 3.7 Group 0.065 0.80

Group × Time 4.263 0.04*

Cued recall score Intervention group 13.8 6.3 16.0 8.5 Time 1.070 0.31

Control group 11.5 6.8 14.8 8.8 Group 0.009 0.92

Group × Time 0.586 0.45

Character position referencing score Intervention group 16.5 10 17.8 9.2 Time 0.221 0.64

Control group 14.7 9.7 16.4 9.7 Group 0.087 0.77

Group × Time 0.170 0.68

Notes: N = 27 (intervention group) and N = 23 (control group). 1. F-statistic in repeated-measures analysis of covariance, with age as the covariate. SD: standard deviation.
Significance level: * p < 0.05.
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Discussion
This study assessed a reminiscence practice programme that could easily be imple-
mented for community-dwelling older adults. Reminiscence practice was per-
formed using olfactory cards from the UPSIT-J, and the results revealed that this
practice could alleviate depression to a higher extent than the practice of using lan-
guage cards. This finding is consistent with the result of Hanaoka et al. (2018), who
found a tendency towards depression alleviation in community-dwelling older
adults who underwent group reminiscence practice using raw material smell stimuli
tailored to various themes.

Willander and Larsson (2007) compared memories of earlier personal events
triggered by three cues – a smell cue alone, a language label cue alone and a
smell plus language label cue – and found that autobiographical memories were
the most emotional with a smell cue alone. Similarly, Herz (2004) compared
smell, vision and hearing cues that trigger autobiographical memories and reported

Table 3. Factors associated with changes in Geriatric Depression Scale-15 (GDS-15) score in the
intervention group

γ

Change in GDS-15
score

pMean SD

Age (years) −0.022 0.91

Gender:

Male −0.50 1.38 0.60

Female −0.86 1.49

Presence of spouse:

Yes −0.30 1.49 0.20

No −1.06 1.39

Education:

⩽12 years −1.29 0.49 0.11

⩾13 years −0.60 1.64

Financial situation:

Good −0.71 1.38 0.90

Poor −0.80 1.51

Sense of health:

Good −0.78 1.51 0.97

Poor −0.75 1.26

Olfactory VAS score 0.276 0.16

GDS-15 score at baseline −0.406 0.04*

Notes: N = 27. SD: standard deviation. VAS: visual analogue scale.
Significance level: * p < 0.05.
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that smell was accompanied by the most emotional sensations, which felt like reliv-
ing the experience. Willander and Larsson (2006) reported that smells evoke older
memories than do language or vision, and that these memories include many
events from before the age of 10 years.

The participants talked about the details that were triggered by the reminiscence
cues without being bound by a theme. In such sessions, the other participants and
group leader empathised with the recounted details and thoughts. Although the
intervention and control groups did not differ in terms of the recall method, except
for the method of providing recall clues, the intervention group depicted a stronger
tendency for depression alleviation. Hence, reminiscence therapy using smells was
found to be better at making participants’ reminiscences more emotional.
Moreover, childhood was the period recalled by most of the participants, and
these recollections comprised relatively pleasant memories. In addition, although
there was a significant difference in age between the intervention group and the
control group at baseline, it was a difference of approximately three years and
was considered to have had little effect on the contents of the recall. However, it
is necessary to examine whether the recall card used this time was an olfactory
element that is easily connected to the recall, and whether there is a possibility
of a difference in recall depending on the participant characteristics.

A survey of the emotions that accompany autobiographical memories triggered
by smell cues from an anatomical perspective revealed a connection between the
sense of smell and the amygdala (Masaoka et al., 2012). The following studies
used functional magnetic resonance imaging to examine participants’ brain activity
at the time they recalled autobiographical memories using smell cues. Herz (2004)
reported that such recalled autobiographical memories are more emotional, and the
amygdala and hippocampus are more activated by smell cues than visual cues.
Furthermore, Arshamian et al. (2013) reported that the brain’s emotional regions,
such as the amygdala, are more activated by smell cues than language cues. Hence,
the current study’s results are consistent with those of brain-imaging studies.

Regarding the effects on cognitive function, an examination of the changes in
scores on the Five Cognitive Test (Yatomi, 1994), which was developed to detect
mild cognitive impairment, revealed no significant interactions. Hence, we could
not confirm that the use of olfactory cards as reminiscence cues is more effective
in developing participants’ memory ability and attention than that of language
cards in reminiscence practice.

Umemoto et al. (2016) examined the effects of reminiscence practice using smell
cues on cognitive function in community-dwelling older adults. Their results sug-
gested a potential improvement in memory ability, which is inconsistent with the
current study’s findings. Umemoto et al. (2016) simultaneously evaluated the effects
of reminiscence practice and smell cues using a one-group pre–post design. This is
different from the current study’s design, which examined the effects of the presence
or absence of smell cues on cognitive function. This difference may explain the
inconsistent results. Another reason for the inconsistency may be the difference in
presentation of the smell cues. To simplify the smell cues, the current study used
odorous substances from the UPSIT-J and distributed a single olfactory card to
the participants in each session; however, in the study by Umemoto et al. (2016),
multiple essential oil and raw material smells were presented in each session in
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accordance with a theme. With the presentation of multiple odorous substances, the
recognised smells were more frequently transmitted to the hippocampus, which con-
trols memory. This created a situation where older adults with various experiences
may have easily made connections with the different memories recalled by each par-
ticipant, which may have affected the improvement effect on memory ability.

Other approaches, besides reminiscence practice, that focus on the sense of smell
to improve cognitive function are also being commenced. Birte-Antina et al. (2018)
examined the effects of olfactory stimuli on cognitive function by administering five
months of olfactory training to subjects aged 50–84 years, who were asked to smell
four different odorous substances twice a day: once in the morning and once in the
evening. They, however, reported no effects on memory ability or attention.
Meanwhile, a study that examined the effects of olfactory stimuli on the cognitive
function of older people with dementia by performing aromatherapy for 28 days
using essential oils for two hours at a time – in the morning and before falling
asleep – did not mention memory ability and attention but did demonstrate
improvement in cognitive function (Jimbo et al., 2009). In such interventional stud-
ies focusing on sense of smell, differences are seen in various aspects including the
duration, frequency and timing of olfactory stimuli application, as well as the par-
ticipants involved. Results for the effects on cognitive function are, therefore, incon-
sistent. Previous studies of cognitive function with reminiscence practice have used
the Mini-Mental State Examination for a screening assessment (Jahanbin et al.,
2013), and it is not clear, to date, whether they work on memory. It is necessary
to examine further if the combined use of olfactory stimulus leads to the improve-
ment of memory as a synergistic effect when the recall method is carried out.

Further, we examined the baseline factors’ effects on changes in GDS-15 scores
in the intervention group, that is, the factors that should be considered in an inter-
vention involving reminiscence practice using olfactory stimuli. No association was
found between the changes in GDS-15 scores and basic characteristics or olfactory
function; however, there was a significant association with baseline GDS-15 scores,
similar to an earlier study’s results (Hanaoka and Okamura, 2004). This suggests
that depression can be more easily alleviated in people with higher depression levels
than lower levels; therefore, this intervention programme can help maintain and
improve the mental health of community-dwelling older adults.

Finally, olfactory function was measured using an olfactory VAS prior to the
intervention to examine its effect on the intervention outcome; however, no signifi-
cant effect was identified. One possible reason for this lack of association is that
only three of the 27 participants (approximately 10%) in the intervention group
scored below the VAS cut-off of 47 per cent, that is, the number of participants
with suspected olfactory disorder was low. Furthermore, unlike the participants
of conventional olfactory tests, the participants of the current study could smell
the olfactory cards several times to confirm the smell during the group sessions,
which may have compensated for the effects of any olfactory disorder. The third
possible reason is that an olfactory VAS is an imprecise measure, as pointed out
by some researchers (Mori et al., 2011), and the participants’ olfactory function
was inadequately captured. Therefore, simple and reliable olfactory-function evalu-
ation methods and eligibility criteria are required to implement effective reminis-
cence practice programmes that use smell cues based on a high level of evidence.
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Limitations

This study has several limitations. First, there were many dropouts, especially in the
control group, which may have resulted in less than the adequate sample size
required for analysis. Second, the mean age of the control group was significantly
older than the intervention group at baseline. Finally, in recent years, research
focusing on the nostalgic olfactory has been carried out; however, in this study,
it was not possible to examine the olfactory stimuli about which the participants
felt nostalgic.

In the future, it is necessary to make efforts to secure the necessary number of
cases in which dropouts are assumed, and to encourage participants during the
intervention in order to avoid dropouts. Further, when reminiscence practice is car-
ried out using the olfactory stimulus, examining the effect of the brittleness and the
effect on cognitive function and other variables is a problem.

Conclusions
This study could not demonstrate whether reminiscence practice using olfactory
cards as olfactory stimuli affected cognitive function in older adults; however,
this practice was found to alleviate depression among participants. To meet the
needs of older adults, whose ageing progresses over the years, programmes that
are practical, easy to implement during community activities and can be conveni-
ently attended should be developed. The results of the current study suggest the sig-
nificance of implementing effective reminiscence practice as an initiative to help
maintain mental health, which is considered a risk factor for dementia.
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