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Once the ALMA has been created, its contents are
then used by the formal caregiver to compose media
flows, which are sequences of photos, videos and music
that are relevant to the individual. A tablet app, designed
by the SENSE-GARDEN technical team, is used by the
formal caregiver to create these flows of media contents
for each of the activities within the SENSE-GARDEN
space (see Fig.4). The flows are then used in the
SENSE-GARDEN sessions.

Facilitation of the sessions
For a session, one person withdementia enters the SENSE-
GARDEN room with a caregiver. Family members are

encouraged to join the sessions if they are available to do
so. However, most of the sessions consist of just two indi-
viduals – the person with dementia and the professional
member of care staff. Together, the person with dementia
and caregiver interact with the various activities and stimuli
in the space (see Fig.5). These include family photographs,
project films and images, surround sound music, olfactory
stimuli delivered used a scent dispensing system, an exer-
game, and a stationary bike activity accompanied by a film
of a familiar place e.g. the individual’s hometown. Each ses-
sion lasts for approximately 30–60 min.

The SENSE-GARDEN app is used by the formal care-
giver to register feedback in response to the media

Fig. 3 Uploading media contents and assigning labels (A) and assigning descriptions (B)
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generation of data during semi-structured interviews
[45], the interviewer having first-hand experience of
using SENSE-GARDEN meant she was able to engage
with the respondents in a more affirming and empath-
etic way, which can generate more detailed responses
from interview participants [45]. However, because of
the interviewer's role in the project, some respondents
may have felt the need to report positively on the inter-
vention. The interviewer assured the respondents that
they could express negative opinions in the interviews
and most participants did voice their concerns, especially
regarding the technology. The first author also led the
analysis of transcripts, and her interpretation of the data
may have been influenced by her role in the project.
However, two of the four authors of this paper are not
affiliated with the SENSE-GARDEN project and there-
fore were able to remain more neutral throughout the
analysis and reporting of the data. Despite the high level
of involvement of researchers affiliated with the SENSE-
GARDEN project, our ultimate goal is to contribute to
supporting staff in creating meaningful activities in care.
Therefore, we aimed to present SENSE-GARDEN in a
way that accurately reflected the care professionals’ be-
liefs and experiences of the intervention.

Finally, it should be acknowledged that all care profes-
sionals in this study were women. This imbalance in
gender is common amongst dementia studies, in which
most carers are women.

Conclusions
This paper has presented the experiences of care profes-

sionals across Norway, Portugal, Belgium and Romania
in their use of SENSE-GARDEN. The key messages from
the study are presented in Table2.

Overall, SENSE-GARDEN is a promising intervention
in helping alter staff perceptions of individuals with de-
mentia, improving communication between staff and
residents/patients, and creating opportunities for mean-
ingful activities and the delivery of person-centred care.
The SENSE-GARDEN is an innovative way of conveying
and learning about the unique life stories of people with
dementia. It also enables care staff to interact with and
build upon these stories when engaging in activities to-
gether with the resident inside the SENSE-GARDEN.
Whilst the preparation and facilitation of sessions is time
consuming, the care professionals in this study consider
that the benefits and sense of achievement that comes
from using SENSE-GARDEN makes this time invest-
ment worthwhile. However, if the intervention is going
to be used on a long-term basis, the technological as-
pects of the intervention must first be improved and less
time-consuming approaches to using the SENSE-
GARDEN must be explored
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Table 2 Key messages

KEY MESSAGES

• Barriers
Barriers to using technology for supporting meaningful activities in care
include the high cost of equipment, the time-consumption of preparing
sessions, and the length of time it takes to get to know people with de-
mentia – especially those in later stages of the disease. Issues with the
technology itself can also create another barrier to use.

• Lessons learned
It is possible to deliver meaningful activities in dementia using
technology, but barriers first need to be overcome if this kind of
technology is going to be implemented on a long-term basis. Similar
studies should ensure that the technology works as intended and is us-
able prior to being tested in practice.

• Recommendations for future research and practice
People in later stages of dementia are not “closed books”; they are
individuals with rich life stories. These stories should be used as
resources for care professionals to better know the person with
dementia, helping to improve relationships and job satisfaction within
dementia care practice. Future research should identify feasible ways of
implementing activities that utilize these stories on a long-term basis.

Goodall et al. BMC Geriatrics         (2021) 21:468 Page 18 of 20

https://doi.org/10.1186/s12877-021-02408-2
https://doi.org/10.1186/s12877-021-02408-2
https://doi.org/10.5281/zenodo.4679428


Consent for publication
All participants in the study consented to having pseudonymized personal
data (age, gender, job title and years’ experience) published. Quotations
from the interviews are not linked to a particular individual in order protect
the participants’ anonymity.

Competing interest
There is no conflict of interest.

Author details
1Department of Mental Health, Norwegian University of Science and
Technology, Trondheim, Norway. 2Department of Neuromedicine and
Movement Science, Norwegian University of Science and Technology,
Trondheim, Norway.

Received: 14 April 2021 Accepted: 7 August 2021

References
1. Cao Q, Tan CC, Xu W, Hu H, Cao XP, Dong Q, Tan L, Yu JT. The prevalence

of dementia: a systematic review and meta-analysis. Journal of Alzheimer’s
Disease. 2020 Jan 1;73(3):1157-66.

2. Hennelly N, Cooney A, Houghton C, O’Shea E. Personhood and Dementia
Care: A Qualitative Evidence Synthesis of the Perspectives of People With
Dementia. The Gerontologist. 2019 Dec 19.

3. Kuosa K, Elstad I, Normann HK. Continuity and change in life engagement
among people with dementia. Journal of Holistic Nursing. 2015;33(3):205–
27.

4. Anderson K, Blair A. What have staff got to do with it? Untangling complex
relationships between residential aged care staff, the quality of care they
provide, and the quality of life of people with dementia. Archives of
Gerontology and Geriatrics. 2021 May 1;94:104378.

5. Anderson K, Blair A. Why we need to care about the care: A longitudinal
study linking the quality of residential dementia care to residents’ quality of
life. Archives of Gerontology and Geriatrics. 2020;1:104226.

6. Kitwood TM. Dementia reconsidered: The person comes first. Open
university press; 1997.

7. Brooker D. What is person-centred care in dementia?. Reviews in clinical
gerontology. 2004 Aug;13(3):215–22.

8. Edvardsson D, Fetherstonhaugh D, Nay R. Promoting a continuation of self
and normality: person-centred care as described by people with dementia,
their family members and aged care staff. Journal of clinical nursing. 2010;
19(17‐18):2611–8.

9. Hobson P. Enabling People with Dementia: Understanding and
Implementing Person-Centred Care. Springer Nature; 2019 Sep 4.

10. Alzheimer Europe. Ethical dilemmas faced by health and social care
professionals providing dementia care in care homes and hospital settings:
A guide for use in the context of ongoing professional care training.
[Internet]. 2015. [cited 2021 Apr 14]. Available from: https://www.alzheimer-
europe.org/Ethics/Ethical-issues-in-practice/2015-Ethical-dilemmas-faced-by-
professionals-providing-dementia-care-in-care-homes-and-hospitals

11. World Health Organization. Global action plan on the public health
response to dementia 2017–2025.

12. Norwegian Ministry of Health and Care Services. Dementia plan 2020-A
more dementia friendly society. [Internet]. 2015. [cited 2021 Apr 14].
Available from: https://www.regjeringen.no/contentassets/3bbec72c19a04a
f88fa78ffb02a203da/dementia_-plan_2020_long.pdf

13. Shiells K, Pivodic L, Holmerová I, Van den Block L. Self-reported needs and
experiences of people with dementia living in nursing homes: a scoping
review. Aging & mental health. 2020 Oct 2;24(10):1553-68.

14. Nygaard A, Halvorsrud L, Grov EK, Bergland A. What matters to you when
the nursing is your home: a qualitative study on the views of residents with
dementia living in nursing homes. BMC geriatrics. 2020;20(1):1–3.

15. Hansen A, Hauge S, Bergland Å. Meeting psychosocial needs for persons
with dementia in home care services–a qualitative study of different
perceptions and practices among health care providers. BMC geriatrics.
2017;17(1):1–0.

16. Bartley MM, Suarez L, Shafi RM, Baruth JM, Benarroch AJ, Lapid MI.
Dementia Care at end of life: current approaches. Current psychiatry reports.
2018 Jul;20(7):1–0.

17. Walmsley BD, McCormack L. Stigma, the medical model and dementia care:
Psychological growth in senior health professionals through moral and
professional integrity. Dementia. 2016;15(6):1685–702.

18. Harmer BJ, Orrell M. What is meaningful activity for people with dementia
living in care homes? A comparison of the views of older people with
dementia, staff and family carers. Aging and Mental health. 2008 Sep 1;
12(5):548 – 58.

19. Machiels M, Metzelthin SF, Hamers JP, Zwakhalen SM. Interventions to
improve communication between people with dementia and nursing staff
during daily nursing care: A systematic review. International journal of
nursing studies. 2017 Jan 1;66:37–46.

20. Kim H, Cho J, Park WS, Kim SS. Characteristics of advance care planning
interventions across dementia stages: a systematic review. Journal of
Nursing Scholarship. 2021;53(2):180–8.

21. Karrer M, Hirt J, Zeller A, Saxer S. What hinders and facilitates the
implementation of nurse-led interventions in dementia care? A scoping
review. BMC geriatrics. 2020;20:1–3.

22. Kormelinck CM, Janus SI, Smalbrugge M, Gerritsen DL, Zuidema SU.
Systematic review on barriers and facilitators of complex interventions for
residents with dementia in long-term care. International psychogeriatrics.
2020;1:1–7.

23. Hennelly N, O’Shea E. A multiple perspective view of personhood in
dementia. Ageing & Society. 2021:1–9.

24. Critten V, Kucirkova N. ‘It Brings it all Back, all those Good Times; it Makes
Me Go Close to Tears’. Creating Digital Personalised Stories with People
who have Dementia. Dementia. 2019;18(3):864–81.

25. Laird EA, Ryan A, McCauley C, Bond RB, Mulvenna MD, Curran KJ, Bunting B,
Ferry F, Gibson A. Using mobile technology to provide personalized
reminiscence for people living with dementia and their carers: appraisal of
outcomes from a quasi-experimental study. JMIR mental health. 2018 Sep
11;5(3):e9684.

26. Ryan AA, McCauley CO, Laird EA, Gibson A, Mulvenna MD, Bond R, Bunting
B, Curran K, Ferry F. ‘There is still so much inside’: The impact of
personalised reminiscence, facilitated by a tablet device, on people living
with mild to moderate dementia and their family carers. Dementia. 2020;
19(4):1131–50.

27. Astell AJ, Savundranayagam MY, Kelson E, Purves B, Phinney A.
Fostering resilience in dementia through narratives: contributions of
multimedia technologies. In Resilience in Aging 2018 (pp. 245–260).
Springer, Cham.

28. Goodall G, Taraldsen K, Serrano JA. The use of technology in creating
individualized, meaningful activities for people living with dementia: A
systematic review. Dementia. 2020;31:1471301220928168.

29. SENSE-GARDEN. SENSE-GARDEN [Internet]. [updated 2018, cited 2021 Mar
29]. Available from: https://sense-garden.eu/

30. Goodall G, Ciobanu I, Taraldsen K, Sørgaard J, Marin A, Drăghici R, Zamfir
MV, Berteanu M, Maetzler W, Serrano JA. The use of virtual and immersive
technology in creating personalized multisensory spaces for people living
with dementia (SENSE-GARDEN): Protocol for a multisite before-after trial.
JMIR research protocols. 2019;8(9):e14096.

31. Goodall G, Andre L, Taraldsen K, Serrano JA. Supporting identity and
relationships amongst people with dementia through the use of
technology: A qualitative interview study. International Journal of Qualitative
Studies on Health and Well-being. 2021; 16(1):1920349

32. Butler RN. The life review: An interpretation of reminiscence in the aged.
Psychiatry. 1963 Feb 1;26(1):65–76.

33. Woods B, O’Philbin L, Farrell EM, Spector AE, Orrell M. Reminiscence therapy
for dementia. Cochrane database of systematic reviews. 2018(3).

34. Lazar A, Thompson H, Demiris G. A systematic review of the use of
technology for reminiscence therapy. Health education & behavior. 2014;
41(1_suppl):51S-61S.

35. Walshe C, Ewing G, Griffiths J. Using observation as a data collection
method to help understand patient and professional roles and actions in
palliative care settings. Palliative medicine. 2012;26(8):1048–54.

36. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative
research in psychology. 2006 Jan 1;3(2):77–101.

37. Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qualitative
Research in Sport, Exercise and Health. 2019 Aug 8;11(4):589–97.

38. Braun V, Clarke V., Hayfield N, Terry G. Thematic Analysis. In: Liamputtong P.
(eds) Handbook of Research Methods in Health Social Sciences. 2019 (pp.
843–860). Springer, Singapore.

Goodall et al. BMC Geriatrics         (2021) 21:468 Page 19 of 20

https://www.alzheimer-europe.org/Ethics/Ethical-issues-in-practice/2015-Ethical-dilemmas-faced-by-professionals-providing-dementia-care-in-care-homes-and-hospitals
https://www.alzheimer-europe.org/Ethics/Ethical-issues-in-practice/2015-Ethical-dilemmas-faced-by-professionals-providing-dementia-care-in-care-homes-and-hospitals
https://www.alzheimer-europe.org/Ethics/Ethical-issues-in-practice/2015-Ethical-dilemmas-faced-by-professionals-providing-dementia-care-in-care-homes-and-hospitals
https://www.regjeringen.no/contentassets/3bbec72c19a04af88fa78ffb02a203da/dementia_-plan_2020_long.pdf
https://www.regjeringen.no/contentassets/3bbec72c19a04af88fa78ffb02a203da/dementia_-plan_2020_long.pdf
https://sense-garden.eu/


39. Subramaniam P, Woods B. Digital life storybooks for people with dementia
living in care homes: an evaluation. Clinical interventions in aging. 2016;11:
1263.

40. Bolt SR, van der Steen JT, Schols JM, Zwakhalen SM, Pieters S, Meijers JM.
Nursing staff needs in providing palliative care for people with dementia at
home or in long-term care facilities: A scoping review. International journal
of nursing studies. 2019 Aug 1;96:143 – 52.

41. Norwegian Ministry of Health and Care Services. A full life – all your life: A
quality reform for older persons. [Internet]. Norway: 2019 [cited 2021 Mar
29]. Available from: https://www.regjeringen.no/contentassets/1
96f99e63aa14f849c4e4b9b9906a3f8/en-gb/pdfs/stm20172018001
5000engpdfs.pdf

42. Gwernan-Jones R, Abbott R, Lourida I, Rogers M, Green C, Ball S, Hemsley A,
Cheeseman D, Clare L, Moore DA, Hussey C. The experiences of hospital
staff who provide care for people living with dementia: A systematic review
and synthesis of qualitative studies. International journal of older people
nursing. 2020;15(4):e12325.

43. Hirt J, Karrer M, Adlbrecht L, Saxer S, Zeller A. Facilitators and barriers to
implement nurse-led interventions in long-term dementia care: a qualitative
interview study with Swiss nursing experts and managers. BMC geriatrics.
2021;21(1):1–3.

44. Braun V, Clarke V. One size fits all? What counts as quality practice in
(reflexive) thematic analysis?. Qualitative research in psychology. 2020 Aug
14:1–25.¨

45. Pezalla AE, Pettigrew J, Miller-Day M. Researching the researcher-as-
instrument: An exercise in interviewer self-reflexivity. Qualitative research.
2012;12(2):165–85.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Goodall et al. BMC Geriatrics         (2021) 21:468 Page 20 of 20

https://www.regjeringen.no/contentassets/196f99e63aa14f849c4e4b9b9906a3f8/en-gb/pdfs/stm201720180015000engpdfs.pdf
https://www.regjeringen.no/contentassets/196f99e63aa14f849c4e4b9b9906a3f8/en-gb/pdfs/stm201720180015000engpdfs.pdf
https://www.regjeringen.no/contentassets/196f99e63aa14f849c4e4b9b9906a3f8/en-gb/pdfs/stm201720180015000engpdfs.pdf

	Abstract
	Background
	SENSE-GARDEN
	Aim

	Method
	Study design
	Setting
	Participants
	SENSE-GARDEN as an intervention
	The process of personalizing visits
	Facilitation of the sessions
	Data collection
	Part 1: Beginning of SENSE-GARDEN intervention
	Part 2: Interviews after 1 year of SENSE-GARDEN use

	Analysis

	Results
	Part 1: First impressions of SENSE-GARDEN

	Discussion
	A potential solution for enhancing job satisfaction and quality of care

	Limitations
	Conclusions
	Abbreviations
	Supplementary information
	Acknowledgements
	Authors' contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interest
	Author details
	References
	Publisher’s Note

