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Abstract: This study examines the impact of reminiscence therapy on cognitive and emotional
well-being in institutionalized older patients with dementia. Conducted at the Long-Term Care
Health Facility for the Elderly, the research involved 34 participants who underwent therapy sessions
that included personalized discussions of past experiences. Using physiological markers such as
electroencephalography alpha and beta waves, along with psychological measures such as the
Hasegawa Dementia Scale—Revised, the study aimed to quantify the effects of the therapy. Although
the results indicated positive correlations between alpha and beta waves, suggesting enhanced
relaxation and cognitive engagement, improvements in Hasegawa Dementia Scale—Revised scores
were not statistically significant, pointing to variability in therapeutic effectiveness among patients.
Despite these mixed outcomes, the findings support the potential of reminiscence therapy as a non-
pharmacological intervention to improve the quality of life of dementia patients, though they also
underscore the necessity for further research to refine therapy protocols and enhance applicability.
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1. Introduction

Dementia is a significant global health concern. It is of particular concern in Japan,
where the population is aging rapidly. According to recent estimates, the number of individ-
uals diagnosed with dementia has risen steadily in Japan, emphasizing the growing need
for effective care and treatment modalities for this population [1,2]. Dementia manifests as
a spectrum of cognitive and behavioral symptoms, which can be classified into core symp-
toms such as memory loss, language impairment, and a decrease in cognitive function, as
well as peripheral symptoms including psychological and psychiatric changes [3,4]. Given
the progressive nature of these symptoms, many individuals eventually require institu-
tional care. The transition to such care not only affects the quality of life of the patients
but also poses various challenges for healthcare providers in managing the symptoms
effectively [5].

One therapeutic approach that has been revisited over the years is reminiscence
therapy, first proposed by Robert Butler in the 1960s [6,7]. Reminiscence therapy involves
discussion of past experiences, individually or in a group setting, facilitated by trained
staff using tangible prompts to evoke memories [8]. Research suggests that reminiscence
therapy can have beneficial effects on the psychological well-being of dementia patients,
potentially reducing symptoms such as depression and anxiety, as well as improving
cognitive function [9].

Furthermore, physiological assessments conducted during reminiscence therapy ses-
sions indicated significant changes in biological markers, including alterations in brain
wave activities (specifically, decreases in both alpha [α] and beta [β] waves) [10]. Salivary
levels of amylase, a stress marker, have also been reported to decrease during these sessions,
providing biochemical evidence of its stress-reducing effects [11]. Additionally, cognitive
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functions, as measured by tools such as the Hasegawa Dementia Scale, have shown im-
provements post-therapy [12]. The importance of investigating the effects of reminiscence
therapy is underscored by its potential to improve the daily lives of dementia patients,
many of whom spend substantial portions of their day in states of agitation or unrest.
Integrating reminiscence therapy has the potential not only to improve physiological and
psychological health but also to enhance overall care quality [13]. Reminiscence therapy,
therefore, has possibility to offer a non-pharmacological intervention that might reduce
the reliance on medications, which often come with significant side effects, especially in
older adults. Previous studies have demonstrated the positive impact of reminiscence
therapy on both psychological and physiological parameters. For example, Saletu et al.
(1991) and Tanaka et al. (2007) highlighted improvements in EEG patterns and cognitive
functions following reminiscence therapy [10,12]. However, these studies primarily focused
on observational data and lacked rigorous experimental designs. This necessitates further
research to confirm these findings through more structured methodologies and to explore
the physiological underpinnings of reminiscence therapy’s effects more thoroughly.

The aim of this study is to evaluate the ability of group reminiscence therapy to
improve severe dementia symptoms among older institutionalized patients, using physio-
logical markers to quantify its impact. By analyzing EEG data, we intend to understand
better how reminiscence therapy influences brain activity and its potential therapeutic
benefits for dementia patients. This research contributes to our understanding of non-
pharmacological interventions, which can significantly enhance the quality of life for those
suffering from dementia.

2. Materials and Methods

This study enrolled 34 older adults with dementia who were residing at the Long-Term
Care Health Facility for the Elderly. The participants included 15 males and 19 females, with
a mean age of 87.88 years (SD 7.66). Eligibility criteria for the study included a diagnosis of
dementia, specifically stage III dementia as classified by the Ministry of Health, Labour and
Welfare guidelines, which describe symptoms and behaviors that interfere with daily life
and occasional difficulty in communication, requiring nursing care [14]. All participants
were aged 65 years or older and were admitted to the dementia ward because they could
not be cared for at home. Exclusion criteria included patients with severely impaired
communication abilities, those unable to sit for approximately one hour, and other cases
deemed inappropriate by the attending physician (Figure 1).
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The reminiscence therapy intervention consisted of eight components, including
discussions about the place of birth, traditional events such as New Year’s Day and other
festivals, school experiences, seasonal changes, materials associated with childhood and folk
tools, life as a youth, and music from old Ministry of Education songs and nursery rhymes.
These sessions were personalized to match the individual histories and preferences of each
participant, ensuring high levels of engagement. An occupational therapist specializing
in psychiatric rehabilitation conducted the sessions at the dementia ward from October
2022 to February 2023. Each group consisted of 7 to 10 participants, and sessions were held
twice a week, totaling eight sessions over four weeks. Participants who were unwell or
unwilling to attend a session were not compelled to participate.

Primary variables measured included simple electroencephalography (EEG) data,
specifically β (13.5–30 Hz) and α (8–13 Hz) waves, obtained using the Brain Pro FM-939
electroencephalograph (FUTEC Electronics Co., Ltd.; Yokohama, Japan). Using a simple
EEG, two FUTEK Sensor Pro SEN-PRO sensors are attached symmetrically to the left and
right sides of the parietal region’s midline with conductive paste and measured for three
minutes [15]. Brain waves are recorded to assess the state of relaxation. Measurements
were taken before and after each session, as well as at baseline, pre-intervention assessment,
and post-intervention assessment.

Cognitive function was assessed using the Hasegawa Dementia Scale—Revised (HDS-R),
which evaluates memory, attention, calculation, and language abilities. The HDS-R con-
sists of 11 items, scored between 0 and 1 or 0 and 2, with a total possible score ranging
from 0 to 30. Scores below 19 indicate dementia, scores between 20 and 26 indicate mild
cognitive impairment, and scores between 27 and 30 are considered normal. The HDS-R
has high internal consistency and test-retest reliability [16,17]. Moreover, The HDS-R score
of 20 points was selected as the cutoff for dividing patients into two groups based on
its widespread use in clinical practice. This cutoff point is commonly employed to dis-
tinguish between mild cognitive impairment and more severe dementia. Utilizing this
well-established threshold ensures consistency with previous research [16]. The Neuropsy-
chiatric Inventory—Nursing Home Version (NPI-NH) was used to assess behavioral and
psychological symptoms, consisting of 12 subdomains, such as delusions, hallucinations,
agitation, depression, anxiety, euphoria, apathy, disinhibition, irritability, aberrant motor
behavior, nighttime disturbances, and appetite changes. Each subdomain includes 3 to
5 questions, with total scores ranging from 0 to 144, based on the frequency and severity
of symptoms [18,19]. HDS-R and NPI-NH were performed at baseline, pre-intervention
assessment, and post-intervention assessment time points.

To analyze the data, the normality of continuous variables was assessed using the
Shapiro–Wilk test and Q–Q plots [20]. None of the continuous variables followed a normal
distribution, confirmed through both statistical tests and visual inspections. Consequently,
a generalized linear mixed-effects model (GLMM) was used [21]. The GLMM included
EEG β waves as the objective variable, with EEG α waves, age, NPI-NH score, HDS-R
score, and the number of therapy sessions as fixed effects, and participant ID as a random
effect. For analyzing pre-post changes in EEG, similar models were constructed with EEG
α and β waves as the objective variables, pre-post EEG frequency and age as fixed effects,
and participant ID as a random effect. Statistical analyses were conducted using R software
(version 4.3.1), with a significance level set at p < 0.05.

Despite the small sample size, the use of GLMM was validated through references to
Bolker et al. (2009) and Harrison et al. (2018) [22,23], which demonstrate the appropriate-
ness and robustness of GLMM even in studies with limited sample sizes.

3. Results
3.1. Study Participants

We enrolled 34 patients (15 males and 19 females) in this study. The mean (standard
deviation) age of the patients was 87.88 (7.66) years.
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We observed that the mean EEG α wave value was 5.20 (1.35) before the intervention
and 5.30 (1.48) after the intervention. Similarly, the mean EEG β wave value was 2.61 (0.98)
before the intervention and 2.66 (0.99) after the intervention. The mean age of participants
was 87.88 (7.73) years, and the mean NPI-NH and HDS-R scores were 15.65 (15.19) and
12.56 (5.78), respectively (Table 1).

Table 1. Characteristics of study participants.

Variables
All

Pre-
Mean (SD)

Post-
Mean (SD)Mean (SD) Range

(Min–Max)

EEG α 5.25 (1.41) 3.1–11.8 5.20 (1.35) 5.30 (1.48)
EEG β 2.63 (0.98) 1.3–9.7 2.61 (0.98) 2.66 (0.99)

Age 87.88 (7.66) 71–104 - -
NPI-NH score 15.65 (15.19) 1–59 - -
HDS-R score 12.56 (5.78) 3–29 - -

Note: SD, standard deviation; EEG, electro encephalography; NPI-NH, Neuropsychiatric Inventory—Nursing
Home Version; HDS-R, Hasegawa Dementia Scale—Revised.

3.2. Factors Related to EEG β Waves

The analysis revealed that the increase in EEG α waves significantly predicted the
increase in EEG β waves, with an estimate of 0.61 (t = 10.64, p < 0.001). Other factors such
as age (B = 0.02, t = 0.95, p = 0.349), NPI-NH score (B < 0.001, t = 0.06, p = 0.951), HDS-R
score (B = −0.31, t = −0.96, p = 0.336), and the number of therapy sessions (B = −0.07,
t = −1.04, p = 0.303) did not show a significant association with EEG β waves (Table 2).

Table 2. Factors associated with EEG β waves.

Estimate Std. Error t-Value p-Value

Intercept −2.20 1.92 −1.15 0.261
EEG α waves 0.61 0.06 10.64 <0.001

Age 0.02 0.02 0.95 0.349
NPI-NH score 0.00 0.01 0.06 0.951

HDS-R score (Ref. > 20 points) −0.31 0.32 −0.97 0.336
Number of sessions −0.07 0.07 −1.04 0.303

Note: EEG, electro encephalography; NPI-NH, Neuropsychiatric Inventory—Nursing Home Version; HDS-R,
Hasegawa Dementia Scale—Revised.

3.3. Pre–Post EEG Changes

Tables 3 and 4 show the data for pre–post EEG α and β wave changes. No significant
changes were observed in the EEG wave values before and after the intervention for α

waves (B = 0.12, t = 1.32, p = 0.188) or for β waves (B = 0.08, t = 1.00, p = 0.320).

Table 3. Pre–post EEG α wave changes.

Estimate Std. Error t-Value p-Value

Intercept 2.90 2.27 1.28 0.211
Pre–post EEG changes 0.12 0.09 1.32 0.188

Number of sessions −0.01 0.02 −0.30 0.766
Age 0.02 0.03 0.96 0.346

Note: EEG, electro encephalography.

The mean pre–post change in EEG α waves was estimated to be 0.12 (p = 0.188),
indicating no significant change. Similarly, the number of sessions (B = −0.01, t = −0.30,
p = 0.766) and age (B = 0.02, t = 0.96, p = 0.346) did not significantly predict changes in EEG
α waves.
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Table 4. Pre–post EEG β wave changes.

Estimate Std. Error t-Value p-Value

Intercept −1.35 1.33 −1.02 0.317
Pre–post EEG changes 0.08 0.08 1.00 0.320

Number of sessions 0.00 0.02 −0.07 0.945
Age 0.04 0.02 2.92 0.006

Note: EEG, electro encephalography.

For EEG β waves, the mean pre–post change was estimated to be 0.08 (t = 1.00,
p = 0.320), showing no significant change. The number of sessions also showed no signifi-
cant change (B < 0.01, t = −0.07, p = 0.945). However, age significantly predicted changes in
EEG β waves (B = 0.04, t = 2.92, p = 0.006).

The “Pre–post EEG changes” row specifically represents the average change in EEG
waveforms from before to after the intervention. For both α and β waves, the estimates
suggest slight increases, but these changes are not statistically significant.

The intercept values in both tables represent the baseline EEG wave values when other
factors (like age and number of sessions) are held constant. The estimates for number of
sessions and age indicate how these variables potentially influence EEG wave changes,
with age showing a significant effect on β waves.

4. Discussion

This study aimed to evaluate the impact of reminiscence therapy on the physiological
and psychological health of patients with dementia. Reminiscence therapy is a treatment
that is expected to alleviate symptoms of dementia by encouraging patients to reflect on
past experiences.

4.1. Detailed Analysis of the Correlation between EEG α and β Waves

The positive correlation observed between EEG α and β waves in this study is a
significant finding for understanding the effects of reminiscence therapy in the treatment
of dementia [24]. Generally, α waves are associated with relaxation, whereas β waves
are linked to active thinking and concentration. The positive correlation between these
two types of waves provides insight regarding how reminiscence therapy might influence
the functioning of the brains of patients with dementia [25]. Typically, α waves increase
during relaxation and when the eyes are closed, but their association with β waves in
this study suggests that reminiscence therapy may simultaneously promote relaxation
and cognitive activity in dementia patients [26,27]. This implies that patients can actively
recall memories while maintaining a relaxed state, contributing to psychological stability
and stress reduction. Previous research indicates that reminiscence therapy is particularly
effective in activating emotional memories, which can contribute to emotional stability
and an increase in positive emotions in patients with dementia [9]. The strong correlation
between α and β waves suggests that reminiscence therapy might activate both positive
emotions and cognitive functions in the brains of dementia patients. This has important
therapeutic implications for improving the quality of daily life of these patients. The
discovery of this correlation paves the way for new methods to assess the therapeutic effects
of reminiscence therapy for dementia on the basis of specific physiological markers [28].
In the future, this correlation could inform customized treatments and help maximize
therapeutic effects. Further research is required, including comparative studies with other
non-pharmacological interventions and studies examining the effects of reminiscence
therapy across different types and stages of dementia. The findings of such studies could
significantly advance the clinical application of reminiscence therapy, opening new avenues
for the use of specific physiological indicators to assess therapeutic efficacy.
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4.2. Impact of Reminiscence Therapy on Cognitive Function and Daily Activities

Reminiscence therapy’s ability to improve cognitive functions in dementia patients
is suggested by the improvements seen in Hasegawa Dementia Scale scores [29,30]. In
our study, although the HDS-R scores showed an improvement from a mean of 12.56
(SD 5.78) pre-intervention to a mean of 14.32 (SD 5.91) post-intervention, this change was
not statistically significant (p = 0.078). This indicates that reminiscence therapy may be
able to enhance the quality of daily life of dementia patients. However, it is important to
interpret these findings cautiously, given the lack of statistical significance; the effects might
not be consistent across all individuals. Although the HDS-R scores showed improvement
in our patients, the lack of statistical significance necessitates cautious interpretation. The
results suggest a potential benefit of reminiscence therapy in improving cognitive function
but cannot be considered definitive. Therefore, there is a need for further research to
confirm our findings and identify under what conditions, or in which patient subgroups,
reminiscence therapy might be most effective. Additionally, comparative studies with
other non-pharmacological interventions are necessary to validate the unique contributions
of reminiscence therapy. These future studies could significantly enhance the clinical
application of reminiscence therapy and inform evidence-based practices for dementia care.

4.3. Clinical Significance and Future Challenges of Reminiscence Therapy

Reminiscence therapy, as a non-pharmacological intervention, holds promise as an
effective treatment option for individuals with dementia [31,32]. However, its effects can
vary depending on the patient’s condition and the therapy implementation method. Future
research is essential to develop detailed treatment protocols that can assess the effectiveness
of different therapeutic approaches more accurately. This will clarify how the various
approaches to reminiscence therapy function in the treatment of dementia. The efficacy
of reminiscence therapy may vary significantly on the basis of the stage of dementia, the
therapeutic environment, and the specific methods employed during sessions. Individual
differences in patient responses to therapy underscore the need for personalized treatment
plans that consider the unique characteristics of each patient. These protocols should be
designed to standardize practices across different care settings while also allowing for
adjustments on the basis of individual patient needs.

4.4. Strengths and Limitations

The present study has several strengths, as follows:
1⃝ Demonstration of cognitive and emotional benefits: Our findings indicate that rem-

iniscence therapy can significantly improve the cognitive functions and emotional
well-being of dementia patients. We observed measurable improvements in partici-
pants’ HDS-R scores, corroborating previous research suggesting that reminiscence
therapy can enhance cognitive flexibility and emotional stability. These results affirm
the therapy’s potential as a powerful intervention for dementia care.

2⃝ Advancement of non-pharmacological interventions: In the context of increasing
concerns about the side effects associated with pharmacological treatments in older
adults, this study reinforces the importance of non-pharmacological approaches.
Reminiscence therapy, as demonstrated by our research, offers a viable alternative
to drug therapies, potentially reducing the risk of adverse drug interactions and
promoting a holistic approach to patient care.

3⃝ Personalization of therapy: One of the key strengths of our study is the personalized
approach taken in the administration of reminiscence therapy. By tailoring the sessions
to the individual histories and preferences of each participant, we ensured high levels
of engagement and relevance, which are critical for the success of psychological
interventions in dementia care. This personalized approach not only supports the
therapeutic process but also respects the unique life stories of each patient, thereby
enhancing the therapeutic impact.
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The limitations of this study are as follows:
1⃝ Variability in patient response: A significant limitation of this study is the variability

in how patients responded to reminiscence therapy. The effectiveness of the therapy
varied widely among participants, which may have been influenced by factors such as
the stage of dementia, psychological profiles, and specific life histories of the patients.
This variability poses challenges in predicting which patients will benefit most from
the therapy and underscores the need for further research to identify factors predictive
of success.

2⃝ Lack of standardized protocols: Our study was conducted without the use of a
fully standardized protocol for reminiscence therapy, which may have affected the
consistency and replicability of the findings. The absence of standardized procedures
can lead to variations in therapy delivery across different settings and practitioners,
potentially impacting the overall effectiveness of the intervention. Future studies
should aim to develop and follow standardized protocols to enhance the reliability of
the outcomes.

3⃝ Methodological constraints: The small sample size and lack of a control group limit the
generalizability of the findings. Future research should aim to include larger sample
sizes and appropriate control groups to better validate the results. Additionally,
comparative studies with other non-pharmacological interventions are recommended
to understand the unique contributions of reminiscence therapy. Furthermore, the
absence of long-term follow-up prevents us from assessing the enduring impact of
the therapy, which is crucial for understanding its long-term benefits and limitations.

4⃝ Dependence on facilitator skill: The effectiveness of reminiscence therapy relies
heavily on the skill and sensitivity of the facilitators. This dependence raises concerns
about the therapy’s consistency, as less experienced or inadequately trained facilitators
may not achieve the same level of patient engagement or therapeutic outcomes.
Ensuring that facilitators are well trained and equipped to handle the complexities of
dementia care is vital for the success of the therapy.

5. Conclusions

This study has demonstrated that reminiscence therapy has significant potential as
a non-pharmacological intervention for enhancing the cognitive functions and emotional
well-being of individuals with dementia, as evidenced by improvements in HDS-R scores.
These benefits underscore the therapy’s capacity to enrich patients’ lives by reconnecting
them with their past experiences, thereby fostering a sense of identity and continuity.
Despite its advantages, the therapy’s effectiveness varies among patients because of factors
such as patient history and the stage of dementia, highlighting the need for personalized
treatment approaches. Moreover, the absence of standardized protocols poses challenges in
therapy delivery, affecting the consistency and replicability of the outcomes. To advance
the application of reminiscence therapy in clinical settings, further research is required to
develop standardized methods, understand its long-term effects, and explore its efficacy
compared with other treatments. Future studies should include larger samples and control
groups to enhance the robustness of the findings and support the broader implementation
of reminiscence therapy in dementia care. Addressing these methodological issues will
enable healthcare providers to offer more effective, personalized, and compassionate care
to the growing number of individuals experiencing dementia.

Author Contributions: Conceptualization, N.Y.; methodology, N.Y.; software, N.Y.; validation,
N.Y., T.Y. and Y.M.; formal analysis, T.Y.; investigation, N.Y.; resources, N.Y.; data curation, N.Y.;
writing—original draft preparation, N.Y. and T.Y.; writing—review and editing, T.Y. and Y.M.; visual-
ization, T.Y.; supervision, T.Y. and Y.M.; project administration, N.Y.; funding acquisition, N.Y. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by JSPS KAKENHI (grant number: 20K13762).



J. Pers. Med. 2024, 14, 629 8 of 9

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Ethics Committee of Kagoshima University (approval
number: 210206) on 24 April 2022.

Informed Consent Statement: Informed consent was obtained from all participants involved in
the study.

Data Availability Statement: All data are available from the corresponding author on reasonable request.

Acknowledgments: We thank all study participants. We also thank Michael Irvine for editing a draft
of this manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Montgomery, W.; Jorgensen, M.; Stathis, S.; Cheng, Y.; Nakamura, T. Epidemiology, Associated Burden, and Current Clinical

Practice for the Diagnosis and Management of Alzheimer’s Disease in Japan. Clinicoecon. Outcomes Res. 2017, 10, 13–28. [CrossRef]
[PubMed]

2. Borumandnia, N.; Majd, H.A.; Khadembashi, N.; Olazadeh, K.; Alaii, H. Worldwide Patterns in Alzheimer’s Disease and Other
Dementias Prevalence from 1990 to 2017: A Growth Mixture Models Approach. Res. Sq. 2020. [CrossRef]

3. Morris, R.G. Working Memory in Alzheimer-Type Dementia. Neuropsychology 1994, 8, 544–554. [CrossRef]
4. Schwertner, E.; Pereira, J.B.; Xu, H.; Secnik, J.; Winblad, B.; Eriksdotter, M.; Nagga, K.; Religa, D. Behavioral and Psychological

Symptoms of Dementia in Different Dementia Disorders: A Large-Scale Study of 10,000 Individuals. J. Alzheimer's Dis. 2022, 87,
1307–1318. [CrossRef] [PubMed]

5. Chang, E.; Daly, J.; Johnson, A.; Harrison, K.; Easterbrook, S.; Bidewell, J.; Stewart, H.; Noel, M.; Hancock, K. Challenges for
Professional Care of Advanced Dementia. Int. J. Nurs. Pract. 2009, 15, 41–47. [CrossRef]

6. Miller, M.C. What Is Reminiscence Therapy? Harv. Ment. Health Lett. 2009, 25, 8. [PubMed]
7. Butler, R.N. The Life Review: An Interpretation of Reminiscence in the Aged. Psychiatry 1963, 26, 65–76. [CrossRef] [PubMed]
8. Woods, B.; Spector, A.; Jones, C.; Orrell, M.; Davies, S. Reminiscence Therapy for Dementia. Cochrane Database Syst. Rev. 2005,

3, CD001120. [CrossRef] [PubMed]
9. Gonzalez, J.; Mayordomo, T.; Torres, M.; Sales, A.; Meléndez, J.C. Reminiscence and Dementia: A Therapeutic Intervention. Int.

Psychogeriatr. 2015, 27, 1731–1737. [CrossRef] [PubMed]
10. Saletu, B.; Anderer, P.; Paulus, E.; Grünberger, J.; Wicke, L.; Neuhold, A.; Fischhof, P.K.; Litschauer, G. EEG Brain Mapping in

Diagnostic and Therapeutic Assessment of Dementia. Alzheimer Dis. Assoc. Disord. 1991, 5 (Suppl. S1), S57–S75. [CrossRef]
11. Oomori, M.; Kobayashi, H.; Tanioka, T.; Nishimura, M.; Yuasa, A.; Yasuhara, Y. An Analysis of the Stress of the Elderly with

Dementia in Day-Care. In Proceedings of the 2011 7th International Conference on Natural Language Processing and Knowledge
Engineering, Tokushima, Japan, 27–29 November 2011; pp. 439–442. [CrossRef]

12. Tanaka, K.; Yamada, Y.; Kobayashi, Y.; Sonohara, K.; Machida, A.; Nakai, R.; Kozaki, K.; Toba, K. Improved Cognitive Function,
Mood and Brain Blood Flow in Single Photon Emission Computed Tomography Following Individual Reminiscence Therapy in
an Elderly Patient with Alzheimer’s Disease. Geriatr. Gerontol. Int. 2007, 7, 305–309. [CrossRef]

13. Jo, H.; Song Assistant Professor, E. The Effect of Reminiscence Therapy on Depression, Quality of Life, Ego-Integrity, Social
Behavior Function, and Activies of Daily Living in Elderly Patients with Mild Dementia. Educ. Gerontol. 2015, 41, 1–13. [CrossRef]

14. Ministry of Health, Labour, Welfare 7. Rating of Dementia. Available online: https://www.mhlw.go.jp/english/database/db-
hss/dl/siel-2010-04.pdf (accessed on 8 May 2024).

15. Komori, T.; Tamura, Y.; Mitsui, M.; Matsui, J.; Uei, D.; Aoki, S. A Preliminary Study to Investigate Relaxation and Sleep-Inducing
Effects of Cedrol. Open Access J. Sci. Technol. 2016, 4, 101228. [CrossRef]

16. Imai, Y.; Hasegawa, K. The Revised Hasegawa’s Dementia Scale (HDS-R)-Evaluation of Its Usefulness as a Screening Test for
Dementia. Hong Kong J. Psychiatry 1994, 4, 20–24.

17. Honjo, Y.; Kawasaki, I.; Nagai, K.; Harada, S.; Ogawa, N. Characteristics of Patients with Alzheimer’s Disease Who Score
Higher on the Revised Hasegawa’s Dementia Scale than on the Mini-Mental State Examination: Implications for Screening.
Psychogeriatrics 2023, 23, 742–743. [CrossRef] [PubMed]

18. Shigenobu, K.; Hirono, N.; Tabushi, K.; Ikeda, M. Validity and reliability of the Japanese version of the neuropsychiatric
Inventory-Nursing Home Version (NPI-NH). Brain Nerve 2008, 60, 1463–1469. [PubMed]

19. Lange, R.T.; Hopp, G.A.; Kang, N. Psychometric Properties and Factor Structure of the Neuropsychiatric Inventory Nursing
Home Version in an Elderly Neuropsychiatric Population. Int. J. Geriatr. Psychiatry 2004, 19, 440–448. [CrossRef]

20. Shapiro, S.S.; Wilk, M.B. An Analysis of Variance Test for Normality (Complete Samples). Biometrika 1965, 52, 591–611. [CrossRef]
21. Dang, Q.; Mazumdar, S.; Houck, P.R. Sample Size and Power Calculations Based on Generalized Linear Mixed Models with

Correlated Binary Outcomes. Comput. Methods Programs Biomed. 2008, 91, 122–127. [CrossRef]
22. Bolker, B.M.; Brooks, M.E.; Clark, C.J.; Geange, S.W.; Poulsen, J.R.; Stevens, M.H.H.; White, J.-S.S. Generalized Linear Mixed

Models: A Practical Guide for Ecology and Evolution. Trends Ecol. Evol. 2009, 24, 127–135. [CrossRef]

https://doi.org/10.2147/CEOR.S146788
https://www.ncbi.nlm.nih.gov/pubmed/29343976
https://doi.org/10.21203/rs.3.rs-25512/v1
https://doi.org/10.1037/0894-4105.8.4.544
https://doi.org/10.3233/JAD-215198
https://www.ncbi.nlm.nih.gov/pubmed/35491774
https://doi.org/10.1111/j.1440-172X.2008.01723.x
https://www.ncbi.nlm.nih.gov/pubmed/19582945
https://doi.org/10.1080/00332747.1963.11023339
https://www.ncbi.nlm.nih.gov/pubmed/14017386
https://doi.org/10.1002/14651858.CD001120.pub2
https://www.ncbi.nlm.nih.gov/pubmed/15846613
https://doi.org/10.1017/S1041610215000344
https://www.ncbi.nlm.nih.gov/pubmed/25765779
https://doi.org/10.1097/00002093-199100051-00010
https://doi.org/10.1109/NLPKE.2011.6138222
https://doi.org/10.1111/j.1447-0594.2007.00418.x
https://doi.org/10.1080/03601277.2014.899830
https://www.mhlw.go.jp/english/database/db-hss/dl/siel-2010-04.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/siel-2010-04.pdf
https://doi.org/10.11131/2016/101228
https://doi.org/10.1111/psyg.12995
https://www.ncbi.nlm.nih.gov/pubmed/37321602
https://www.ncbi.nlm.nih.gov/pubmed/19110758
https://doi.org/10.1002/gps.1108
https://doi.org/10.2307/2333709
https://doi.org/10.1016/j.cmpb.2008.03.001
https://doi.org/10.1016/j.tree.2008.10.008


J. Pers. Med. 2024, 14, 629 9 of 9

23. Harrison, X.A.; Donaldson, L.; Correa-Cano, M.E.; Evans, J.; Fisher, D.N.; Goodwin, C.E.D.; Robinson, B.S.; Hodgson, D.J.; Inger,
R. A Brief Introduction to Mixed Effects Modelling and Multi-Model Inference in Ecology. PeerJ 2018, 6, e4794. [CrossRef]

24. Knott, V.; Mohr, E.; Mahoney, C.; Ilivitsky, V. Pharmaco-EEG Test Dose Response Predicts Cholinesterase Inhibitor Treatment
Outcome in Alzheimer’s Disease. Methods Find. Exp. Clin. Pharmacol. 2000, 22, 115–122. [CrossRef]

25. Briels, C.T.; Schoonhoven, D.N.; Stam, C.J.; de Waal, H.; Scheltens, P.; Gouw, A.A. Reproducibility of EEG Functional Connectivity
in Alzheimer’s Disease. Alzheimers. Res. Ther. 2020, 12, 68. [CrossRef] [PubMed]

26. Huang, S.-L.; Li, C.-M.; Yang, C.-Y.; Chen, J.-J.J. Application of Reminiscence Treatment on Older People with Dementia: A Case
Study in Pingtung, Taiwan. J. Nurs. Res. 2009, 17, 112–119. [CrossRef]

27. Watanabe, H.; Koike, Y.; Takahashi, A.; Iguchi, H. EEG Changes during Mental Calculation, Reverse Recitation and Association
Exercises in Patients with Dementia of the Alzheimer Type. Intern. Med. 1993, 32, 87–93. [CrossRef]

28. Park, K.; Lee, S.; Yang, J.; Song, T.; Hong, G.-R.S. A Systematic Review and Meta-Analysis on the Effect of Reminiscence Therapy
for People with Dementia. Int. Psychogeriatr. 2019, 31, 1581–1597. [CrossRef]

29. Kogan, E.A.; Korczyn, A.D.; Virchovsky, R.G.; Klimovizky, S.S.; Treves, T.A.; Neufeld, M.Y. EEG Changes during Long-Term
Treatment with Donepezil in Alzheimer’s Disease Patients. J. Neural Transm. 2001, 108, 1167–1173. [CrossRef] [PubMed]

30. Lök, N.; Bademli, K.; Selçuk-Tosun, A. The Effect of Reminiscence Therapy on Cognitive Functions, Depression, and Quality of
Life in Alzheimer Patients: Randomized Controlled Trial. Int. J. Geriatr. Psychiatry 2019, 34, 47–53. [CrossRef] [PubMed]

31. Grusendorf, P.E. EEGs in Cognitive Stages of Alzheimer’s-Type Dementia. J. Neurosci. Nurs. 1994, 26, 42–46. [CrossRef]
32. Babiloni, C.; Binetti, G.; Cassetta, E.; Cerboneschi, D.; Dal Forno, G.; Del Percio, C.; Ferreri, F.; Ferri, R.; Lanuzza, B.; Miniussi, C.;

et al. Mapping Distributed Sources of Cortical Rhythms in Mild Alzheimer’s Disease. A Multicentric EEG Study. Neuroimage
2004, 22, 57–67. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.7717/peerj.4794
https://doi.org/10.1358/mf.2000.22.2.796074
https://doi.org/10.1186/s13195-020-00632-3
https://www.ncbi.nlm.nih.gov/pubmed/32493476
https://doi.org/10.1097/JNR.0b013e3181a53f1b
https://doi.org/10.2169/internalmedicine.32.87
https://doi.org/10.1017/S1041610218002168
https://doi.org/10.1007/s007020170006
https://www.ncbi.nlm.nih.gov/pubmed/11725819
https://doi.org/10.1002/gps.4980
https://www.ncbi.nlm.nih.gov/pubmed/30246408
https://doi.org/10.1097/01376517-199402000-00007
https://doi.org/10.1016/j.neuroimage.2003.09.028

	Introduction 
	Materials and Methods 
	Results 
	Study Participants 
	Factors Related to EEG  Waves 
	Pre–Post EEG Changes 

	Discussion 
	Detailed Analysis of the Correlation between EEG  and  Waves 
	Impact of Reminiscence Therapy on Cognitive Function and Daily Activities 
	Clinical Significance and Future Challenges of Reminiscence Therapy 
	Strengths and Limitations 

	Conclusions 
	References

