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Abstract
The people with dementia experience a progressive loss of cognition, while more than 90%
of them develop behavioral and psychological symptoms of dementia (BPSD). BPSD may
result in physical injuries and psychological distress among people with dementia and their
family/caregivers. First-line care strategies in dementia care should not unthinkingly involve
pharmacological interventions to avert or reduce the behavior, and should rather consider
the person and their unique requirements. Therefore, a combination of pharmacological and
non-pharmacological interventions is strongly recommended. Since the care staff in
dementia care is required to be informed regarding the non-pharmacological approaches to
address BPSD, the present study was aimed to evaluate the use of a rocking chair in the
context of BPSD, quality of life, and medication usage among people with dementia at
individual level. The secondary aim of the present study was to describe care staff’s
experiences related to the feasibility and usability of rocking chair in providing care for PwD
in a nursing home setting. The present research is a single-case study, performed using a
mixed-methods approach, with six people having dementia and 11 care staff members in a
nursing home setting. The people with dementia used the Wellness Nordic Relax®Chair for a
mean number of five times/week, for eight weeks in total. Quantitative and qualitative data
were collected prior to, during, and post-intervention (A-B-A design). The quantitative and
qualitative data were consistent with each other. The mean, median, and relative change
© 2020 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.

OBM Geriatrics 2020; 4(2), doi:10.21926/obm.geriatr.2002114

measures indicated a decrease in the BPSD symptoms, such as aberrant motor behavior,
agitation, apathy, depression, irritability, and night-time behavior disturbances, and
increased quality of life upon using the Wellness Nordic Relax®Chair. It was also considered
to be feasible, usable, and non-labor-intensive intervention by the care staff. The obtained
data suggested that the use of Wellness Nordic Relax®Chair provided short-term relief from
aberrant motor behavior, agitation, apathy, depression, irritability, and night-time behavior
disturbances, along with an increase in the quality of life of the person with dementia. The
use of Wellness Nordic Relax®Chair may serve as a complementary tool to the nonpharmacological management techniques for people with dementia in nursing homes.
Keywords
Behavioral and psychological symptoms of dementia; BPSD; dementia care; people with
dementia; rocking chair; single-case research study; quality of life

1. Introduction
Dementia is an increasingly prevalent chronic condition that affects an estimated 50 million
people worldwide, with nearly 10 million new cases every year [1]. Since the prevalence of
dementia is expected to increase substantially, it raises significant challenges to the healthcare
and social-care systems [2]. People with dementia (PwD) experience a gradual, although
progressive, loss of cognition, and more than 90% of these people ultimately develop behavioral
and psychological symptoms of dementia (BPSD), also referred to as neuropsychiatric symptoms,
during the trajectory of the disease [3]. BPSD is defined as the “signs and symptoms of disturbed
behavior, mood, thought, or perception” *4+. BPSD may result in physical injuries and
psychological distress in PwD and their family/caregivers, and is identified as a predictor of nursing
home placement [5]. In nursing homes, verbal and physical abuse from the PwD exhibiting BPSD
has been reported by care staff, which may result in minimized contact with the PwD, reducing
their quality of care [4]. Consequently, it is required that effective management of BPSD is
identified and applied.
Antipsychotic medication is commonly prescribed for BPSD, although it has been demonstrated
to exhibit low efficacy and is associated with adverse effects, such as an increase in fall risk,
cardiovascular events, mortality rate, and stroke occurrence [6, 7]. Therefore, first-line strategies
for care should not unthinkingly include pharmacological interventions to avert or reduce the
negative behavior, and should rather consider the person and their unique requirements.
Consequently, a combination of pharmacological and non-pharmacological interventions is
strongly recommended [8-11]. Recent systematic reviews have identified and reported the
positive effects of various non-pharmacological interventions on the cognitive decline [12-14],
BPSD [8, 12-16], daily-life activities [12, 13, 17], and quality of life [12] with the intention to
promote quality care, dignity, and safety for PwD. These non-pharmacological interventions
exhibit varied positive effects on anxiety, depression, and agitated behavior. These interventions
include physical activity, different forms of sensory-focused interventions such as music, aroma,
massage, and light therapies, skills training and education in person-centered care for the care
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staff, and environmental redesigning [15]. Despite the extensive research on non-pharmacological
interventions in dementia care, only a few studies have evaluated the use of rocking chairs in care
for PwD [18, 19]. In a previous intervention study with a crossover design, Watson et al. [19]
identified small reductions in anxiety (p < 0.03) and pain medication use (p < 0.01) using Mann–
Whitney’s test and Chi-squared test. In another single-case study, in which the participants served
as their own controls, Snyder et al. [18] observed positive changes in the emotional states (p <
0.05) and increased relaxation (p < 0.05).
Clearly, there is a dearth of recent evaluations on the use of rocking chairs in dementia care.
Rocking chairs have been successfully used as an exercise tool to improve physical performance
[20] and enhance cerebral perfusion [21] among older adults as well as for the treatment of adults
with substance use disorders [22]. Non-pharmacological, sensory-focused approaches, aimed at
supporting and offering alternative care and treatment to vulnerable populations such as PwD,
require further evaluation. Care staff in dementia care is required to be well-informed so as to
effectively plan appropriate interventions for dementia care. In this context, the present study was
aimed to evaluate the use of a rocking chair in terms of BPSD, quality of life, and medication usage
among PwD at individual level. The secondary aim of the present study was to describe the care
staff’s experiences of feasibility and usability of rocking chair in the care for PwD in a nursing home
setting.
2. Materials and Methods
2.1 Design
A single-case research study (SCR) with an A-B-A design was conducted, in which the
participants served as their own controls [23-25]. Phase A1 comprised a baseline/pre-intervention
of three weeks. Phase B was an eight-week intervention with the use of Wellness Nordic
Relax®Chair/ErgoNova Gungstolen® (Wellness Nordic, Humlebæ k, Denmark/ErgoNova, Sundsvall,
Sweden) [26] and phase A2 comprised the post-intervention, conducted two weeks after the
completion of the intervention.
2.2 Setting, Participants, and Recruitment
The present study was conducted in an eight-unit nursing home in Sweden in the period
between September, 2018 and January, 2019. In total, six female PwD and 11 care staff from three
different dementia care units participated in the study. The demographic information of the PwD
and care staff is summarized in Tables 1 and 2, respectively. The inclusion criteria for the PwD
were a diagnosis of dementia and BPSD, while those for the care staff were to be a contact-person
or possessing considerably good knowledge of the eligible PwD.
Eleven care staff informed the eight eligible PwD and their respective next of kin or trustees,
both verbally and in writing, regarding the background and purpose of the study. They were also
informed that the participation of the PwD was voluntary and that they could withdraw their
participation if/whenever they wished to. Eight PwD commenced the study after their next of kin
or trustees signed a statement that they did not oppose to the PwD’s participation in the study
(when possible, the PwD also signed that they did not oppose participation). Two PwD withdrew
halfway into the study; one due to a severe worsening of her disease and the other due to
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unknown reasons underlying a repeated refusal to use the rocking chair. At the completion of the
intervention, 11 care staff members were asked to participate in group interviews; nine care staff
members participated after receiving verbal and written information regarding the interviews and
signing the informed consent forms.
Table 1 Demographic data of the people with dementia (PwD).
PwD (n = 6)

Sex

Age (years)

PwD 1
PwD 2
PwD 3
PwD 4
PwD 5
PwD 6

F
F
F
F
F
F

89
73
77
85
69
85

Time in nursing
home (months)
10
72
33
24
9
18

Dementia diagnosis and
progression
VaD, moderate
AD, severe
Unspecified, severe
AD, severe
VaD, mild
AD, severe

PwD = People with dementia; F = Female; AD = Alzheimer’s disease; VaD = Vascular disease dementia

Table 2 Demographic data of the care staff.
Care staff (n = 11)
Sex (female/male)
Median age in years (range)
Median years of experience at the current nursing home (range)

11/0
49 (24-62)
8 (3-8)

2.3 Intervention
2.3.1 Content
The Wellness Nordic Relax®Chair (Figure 1) is an electrically powered rocking chair made of
artificial leather, with built-in music composed by Niels Eje [27, 28]. The chair has two built-in
speakers in the lower part of the backrest, and the bass loop in the music generates tactile
stimulation. The volume and bass are adjustable according to the individual. The chair runs three
different programs: deep relaxation (Relax, 20 min), recovery (Refresh, 20 min), and gentle
relaxation (Comfort, 2 h). There is a footrest that can be raised and lowered, and the entire chair is
on wheels for mobility. A 5-kg fiber blanket increases the feeling of security and relaxation [29],
and a u-shaped pillow is also available for use. One rocking chair per care unit was placed in the
central part of the unit, and privacy was assured by using curtains or shields. The 20-min Relax
program was used in the present study.
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Figure 1 Wellness Nordic Relax®Chair/ErgoNova Gungstolen® (Wellness Nordic,
Humlebæ k, Denmark/ErgoNova, Sundsvall, Sweden).
2.3.2 Delivery
The intervention was performed for a total duration of eight weeks (study weeks: 4–11), in
which six PwD used the Wellness Nordic Relax®Chair for a mean of five times/week (Table 3). In
two of the dementia care units, PwD used the rocking chair during the weekdays, both during the
daytime and in the evenings. In the third dementia care unit, the rocking chair was also used
during the weekends and during night-time as well. The study was led by the first author, who
provided support to and training of the care staff regarding the use of the rocking chair and the
data collection on a weekly basis.
Table 3 Total number of times used or declined to use a rocking chair.
Person with
dementia (PwD)

Total number of times used a
rocking chair

PwD 1
PwD 2
PwD 3
PwD 4
PwD 5
PwD 6

24
36
41
45
43
35

Total number of times
declined to use a rocking
chair
13
0
8
2
0
0

Daily rocking chair sessions began with the care staff leading the PwD to the chair, suggesting
them to lie down or sit on it. The PwD could also initiate the use of a rocking chair on their own,
after that, the care staff would commence the program. Each PwD had their individualized
schedule for when they used the rocking chair, which was mainly after lunch-time, although
certain PwD preferred using it in the evenings before sleeping, while certain others used it during
the night if experiencing difficulties in falling asleep. There were also differences among the care
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units regarding the presence of staff during the use of the rocking chair. One care unit had the
care staff sitting next to the PwD during the use of a rocking chair, ensuring that the user was
relaxed and comfortable. In the other two care units, staff first ensured that the PwD were
comfortable and then remained nearby or placed a movement alarm next to the rocking chair.
2.4 Data Collection
The present SCR study comprised collecting quantitative and qualitative data pre-intervention
(Phase A1), during the intervention (Phase B), and post-intervention (Phase A2). Table 4 presents
an overview of the data collection.
Table 4 Overview of the data collection pre-intervention, intervention, and post-intervention.
Pre-intervention

Study weeks

1

Demographic data

x

2

3

Intervention

4

5

6

7

8

9

10

11

Postinterven
tion
12 13
x

BPSD (NPI-NH)

x x x x x x x x x x

x

x

x

x

QUALID

x x x x x x x x x x

x

x

x

x

Medication usage

x

x

x

Care staff’s notes

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Group interviews with
care staff

x

x

x

BPSD = Behavioral and psychological symptoms of dementia, NPI-NH = Neuropsychiatric Inventory - Nursing
Home, QUALID = Quality of Life in Late-stage Dementia

2.4.1 Assessment Instruments, Medication Usage, and Notes
Neuropsychiatric Inventory-Nursing Home (NPI-NH) scale [30, 31] was used by the care staff for
assessing the PwD’s BPSD (dependent variables), pre-intervention, during the intervention, and
post-intervention. The NPI-NH comprises 12 items, including the following neuropsychiatric
symptoms: delusions, hallucinations, agitation, depression, anxiety, euphoria, apathy, disinhibition,
irritability, aberrant motor behavior (restlessness and wandering), night-time behavior (sleep)
disturbances, and appetite and eating disorders; for each of these 12 items, the presence,
frequency, and severity were assessed, and the score for each neuropsychiatric symptom was
obtained by multiplying the severity (range: 1–3) by the frequency (range: 1–4). The summed
symptom scores provided the total NPI score, which ranged from 0 to 144. The NPI-NH data were
collected three times/week during the three-week pre-intervention, once biweekly during the
eight-week intervention, and once during the two-week post-intervention.
The Quality of Life in Late-stage Dementia (QUALID) scale [32, 33] was used by the care staff for
assessing the PwD’s quality of life (dependent variables) pre-intervention, during the intervention,
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and post-intervention. QUALID comprises 11 items, including the following behaviors: smiling,
sadness, crying, emotional discomfort, physical discomfort, discontent, irritability/aggression,
appetite, enjoying physical contact, enjoying social contact, and appearing calm and relaxed. The
11 statements were ranked on a five-point scale. The summed scores ranged from 11 to 55, with
lower scores representing a higher quality of life. QUALID data were collected three times/week
during the three-week pre-intervention, once biweekly during the eight-week intervention, and
once during the two-week post-intervention.
PwD’s medication usage was collected weekly pre-intervention, during the intervention, and
post-intervention. Care staff’s notes, written in conjunction with each time the PwD used the
Wellness Nordic Relax®Chair, which included observations of the PwD’s reactions and opinions,
both verbal and non-verbal, were collected during the eight-week intervention.
2.4.2 Group Interviews
Group interviews were conducted post-intervention to explore the overall experiences of the
care staff regarding the use of Wellness Nordic Relax®Chair in their care for PwD. A semistructured interview guide (Table 5) was utilized, which comprises a set of open-ended questions
in the beginning, followed by targeted questions [34]. Follow-up and probing questions were
included for clarification when required. Three group interviews were conducted with nine care
staff members within their respective care units, with each interview lasting for 16–22 min. All the
interviews were recorded digitally and transcribed verbatim.
Table 5 Interview guide for group interviews with care staff.
What was your overall experience of using the rocking chair in the care of PwD?
Has the use of a rocking chair contributed to a change in the PwD’s BPSD, and if so, how?
Has the use of a rocking chair contributed to a change in the PwD’s quality of life, and if so, how?
In what situations (how, when, and why) did you choose to use a rocking chair: at a certain time of
day, during specific BPSD in the PwD, or for some other reason?
Did you encounter specific difficulties in using a rocking chair, and if so, what were they?
How did you perceive the feasibility of using a rocking chair?
What are your thoughts about eventual future use of a rocking chair?
PwD = People with dementia; BPSD = Behavioral and psychological symptoms of dementia

2.5 Data Analyses
Quantitative data were analyzed through visual inspection and descriptive statistics. Visual
inspection included the calculation of each participant’s performance, which was graphed to
visually determine the (1) trend or progress over time, (2) level or magnitude, and (3) variability vs.
stability of the data [23]. The visual inspection procedure followed the steps outlined by Lane and
Gast [35] using the graphic display and the split-middle method of dividing the data into withincondition and between-condition data analyses. Stability was defined as 80% of the data points
being within ±25% of the phase median. Qualitative data were summarized in correspondence to
the questions in the interview guide using qualitative content analysis with a descriptive approach
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[34]. The qualitative description was used to present the variations in the experiences of care staff
regarding the use of a rocking chair in the care for PwD.
2.6 Ethical Considerations
The present study was approved by the Regional Ethical Review Board in Uppsala (D no.
2018/301), and conformed to the principles outlined in the Declaration of Helsinki [36] and in the
Recommendations for the Protection of Research Participants by the International Committee of
Medical Journal Editors’ (ICMJE) [37].
3. Results
An overview of the results obtained for the BPSD and quality of life of the six PwD is presented
in Table 6. The detailed results and the respective graphs for each of the six cases are presented in
Section 3.1, while Section 3.2 describes the findings from the group interviews.
Table 6 Overview of PwD’s BPSD and quality of life.
PwD No presence of BPSD

1

2

3

Agitation
Anxiety
Euphoria
Apathy
Disinhibition
Irritability
Aberrant motor
behavior
Night-time behavior
disturbances
Appetite and eating
disorders
Delusions
Hallucinations
Agitation
Depression
Anxiety
Euphoria
Apathy
Disinhibition
Appetite and eating
disorders
Delusions

Worsening
or no improvement
of BPSD and/or
quality of life
Delusions
Hallucinations
Quality of life

Improvement of
BPSD and/or quality
of life

Irritability

Aberrant motor
behavior
Night-time behavior
disturbances
Quality of life

3/13

Anxiety

Apathy

1/13

Depression

Number of BPSD,
and/or quality of
life, showing
improvement
1/13
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4

5

6

Hallucinations
Agitation
Depression
Euphoria
Disinhibition
Irritability
Aberrant motor
behavior
Night-time behavior
disturbances
Appetite and eating
disorders
Delusions
Hallucinations
Euphoria
Disinhibition
Night-time behavior
disturbances
Appetite and eating
disorders
Delusions
Hallucinations
Agitation
Anxiety
Euphoria
Apathy
Disinhibition
Irritability
Aberrant motor
behavior
Night-time behavior
disturbances
Appetite and eating
disorders
Delusions
Hallucinations
Depression
Anxiety
Euphoria
Disinhibition
Night-time behavior
disturbances
Appetite and eating
disorders

Quality of life

Agitation
Depression
Anxiety
Quality of life

Apathy
Irritability
Aberrant motor
behavior

3/13

Depression
Quality of life

2/13

Agitation
Apathy
Irritability
Aberrant motor
behavior
Quality of life

5/13
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PwD = People with dementia; BPSD = Behavioral and psychological symptoms of dementia

3.1 PwD’s BPSD, Quality of Life, and Medication Usage
3.1.1 PwD 1
There was an assessed presence of and change in BPSD in terms of delusions, hallucinations,
and depression, along with an assessed change in the quality of life (Figure 2). The split-middle
method for trend estimation indicated a decelerating trend for delusions and hallucinations and
an accelerating trend for depression and quality of life during the pre-intervention. During the
intervention, an accelerating trend for delusions, hallucinations, and quality of life and a zerocelerating trend for depression were observed. Mean, median, and relative change measures
indicated a decrease in the symptoms of depression, an increase in the symptoms of delusions and
hallucinations, and a decreased quality of life from pre-intervention to intervention. Data for
delusions, hallucinations, and quality of life were stable, while the data for depression were
variable during both pre-intervention and intervention. There was no medication usage during the
study. Care staff described, through notes and in the group interviews, that Wellness Nordic
Relax®Chair was used when the person was feeling restless and disheartened, usually after lunchtime. Besides the times when the person refused to rock, “… she would be in such a bad mood, so
on certain days it just did not work”, generally the use of rocking chair assisted the person in
relaxing and becoming calmer.
Pre-intervention
Mean: 6.5
Median: 6
Range: 3

PwD 1 - Delusions
10
8

Intervention
Mean: 6.25
Median: 7
Range: 5

6
4
2
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 3
Pre-intervention
Mean: 6.1
Median: 6
Range: 4

PwD 1 - Hallucinations
10
8

Intervention
Mean: 6.5
Median: 6
Range: 2

6
4
2
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 6
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Pre-intervention
Mean: 4.3
Median: 6
Range: 6

PwD 1 - Depression
8
6

Intervention
Mean: 3
Median: 3
Range: 6

4
2
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 3
Pre-intervention
Mean: 20
Median: 22
Range: 9

PwD 1 - Quality of life
25
20

Intervention
Mean: 20.5
Median: 22
Range: 6

15
10
5
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 23

Figure 2 Care staff assessed the presence and change in the behavioral and
psychological symptoms of dementia (BPSD) and quality of life. The Y-axes show the
scores for the respective BPSD or quality of life, and the X-axes show measurement
points: 1–9 = three weeks pre-intervention, 10–13 = four weeks intervention, 14 = oneweek post-intervention, see also vertical dashed lines. Horizontal lines represent trend
lines for pre-intervention and intervention. PwD = Person with dementia.
3.1.2 PwD 2
There was an assessed presence of and change in BPSD in terms of irritability, aberrant motor
behavior, and night-time behavior disturbances, along with an assessed change in the quality of
life (Figure 3). The split-middle method for trend estimation indicated a zero-celerating trend for
irritability, a decelerating trend for aberrant motor behavior and night-time behavior disturbances,
and an accelerating trend for quality of life during the pre-intervention. During the intervention,
an accelerating trend for irritability, a decelerating trend for aberrant motor behavior, and a zerocelerating trend for night-time behavior disturbances and quality of life was observed. Mean,
median, and relative change measures indicated an increase in the symptoms of irritability, a
decrease in the symptoms of aberrant motor behavior and night-time behavior disturbances, and
an increased quality of life from pre-intervention to intervention. Data for irritability, aberrant
motor behavior, and quality of life were stable during both pre-intervention and intervention,
while the data for night-time behavior disturbances were variable. There was no change in
medication usage during the study. In notes and group interviews, care staff described that
Wellness Nordic Relax®Chair was used regularly after lunch-time. The person never refused to
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rock, and besides certain times when the person became impatient while rocking, “Are we not
done yet?”, it was relaxing for her.

Pre-intervention
Mean: 0.2
Median: 0
Range: 2

PwD 2 - Irritability
4
3

Intervention
Mean: 2.25
Median: 3
Range: 3

2
1
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 0
Pre-intervention
Mean: 7.7
Median: 8
Range: 2

PwD 2 - Aberrant motor behavior
10
8

Intervention
Mean: 0.5
Median: 0
Range: 2

6
4
2
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 8

Pre-intervention
Mean: 2.1
Median: 3
Range: 4

PwD 2 - Night-time behavior disturbances
5
4

Intervention
Mean: 0
Median: 0
Range: 0

3
2
1
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 0
Pre-intervention
Mean: 13.8
Median: 14
Range: 1

PwD 2 - Quality of life
20
15

Intervention
Mean: 12
Median: 12
Range: 0

10
5
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 14
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Figure 3 Care staff assessed the presence and change in the behavioral and
psychological symptoms of dementia (BPSD) and quality of life. The Y-axes show the
scores for the respective BPSD or quality of life, and the X-axes show measurement
points: 1–9 = three weeks pre-intervention, 10–13 = four weeks intervention, 14 = oneweek post-intervention, see also vertical dashed lines. Horizontal lines represent trend
lines for pre-intervention and intervention. PwD = Person with dementia.
3.1.3 PwD 3
There was an assessed presence of and change in BPSD in terms of anxiety and apathy, along
with an assessed change in the quality of life (Figure 4). The split-middle method for trend
estimation indicated an accelerating trend for anxiety, a decelerating trend for apathy, and a zerocelerating trend for quality of life during the pre-intervention. During the intervention, a zerocelerating trend for anxiety and apathy and an accelerating trend for quality of life was observed.
Mean, median, and relative change measures indicated an increase in the symptoms of anxiety, a
decrease in the symptoms of apathy, and a decreased quality of life from pre-intervention to postintervention. The data for anxiety and quality of life were stable during both pre-intervention and
intervention, while the data for apathy were variable during the pre-intervention and stable
during the intervention. There was no change in medication usage during the study. In notes and
group interviews, the care staff described that Wellness Nordic Relax®Chair was used when the
person was anxious. On certain days, the person became scared and angry because of the
movements of the chair, fearing that she would fall out of it; therefore, she would request to get
up or sit up rather than lying in the chair. She would also feel disturbed by the sounds of others
moving or talking close-by. On the other days, she enjoyed the rocking, and would say that “it was
wonderful and that she could not have asked for a better time than this.” Often, she would fall
asleep in the chair; therefore, the care staff would let her rock prior to lunch-time rather than in
the afternoon so that her night-time sleep schedule would remain undisturbed.

Pre-intervention
Mean: 1.8
Median: 2
Range: 1

PwD 3 - Anxiety
2.5
2

Intervention
Mean: 2
Median: 2
Range: 0

1.5
1
0.5
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 2
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Pre-intervention
Mean: 1.3
Median: 1
Range: 1

PwD 3 - Apathy
2.5
2

Intervention
Mean: 1
Median: 1
Range: 0

1.5
1
0.5
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Post-intervention
Value: 1

Pre-intervention
Mean: 19
Median: 19
Range: 0

PwD 3 - Quality of life
25
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Figure 4 Care staff assessed the presence and change in the behavioral and
psychological symptoms of dementia (BPSD) and quality of life. The Y-axes show the
scores for the respective BPSD or quality of life, and the X-axes show measurement
points: 1–9 = three weeks pre-intervention, 10–13 = four weeks intervention, 14 = oneweek post-intervention, see also vertical dashed lines. Horizontal lines represent trend
lines for pre-intervention and intervention. PwD = Person with dementia.
3.1.4 PwD 4
There was an assessed presence of and change in BPSD in terms of agitation, depression,
anxiety, apathy, irritability, and aberrant motor behavior, along with an assessed change in the
quality of life (Figure 5). The split-middle method for trend estimation indicated an accelerating
trend for agitation, anxiety, apathy, irritability, aberrant motor behavior, and quality of life, and a
zero-celerating trend for depression during the pre-intervention. During the intervention, a
decelerating trend for agitation, depression, apathy, irritability, aberrant motor behavior, and
quality of life and an accelerating trend for anxiety was observed. Mean, median, and relative
change measures indicated an increase in the symptoms of agitation, depression, and anxiety, a
decrease in the symptoms of apathy, irritability, and aberrant motor behavior, and a decreased
quality of life, from pre-intervention to post-intervention. Data were variable for agitation,
depression, anxiety, and aberrant motor behavior, while the data for apathy, irritability, and
quality of life were stable during the pre-intervention. The data for depression, anxiety, and
irritability were variable, while the data for agitation, apathy, aberrant motor behavior, and quality
of life were stable during the intervention. The PwD’s usage of antidepressants was terminated in
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the intervention Week 10, 11, and 12, while in Week 10, the medication for urinary tract infection
was used temporarily. In the notes and group interviews, the care staff described that Wellness
Nordic Relax®Chair was used when the person wandered around restlessly and was in an irritable
mood, or when she, on her own initiative, walked up to the chair and stated in the following words:
“I want to lie down now; this is my bed here.” Although she remained restless afterward, her
irritable mood almost always changed into a more relaxed mood after the rocking.
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Figure 5 Care staff assessed the presence and change in the behavioral and
psychological symptoms of dementia (BPSD) and quality of life. The Y-axes show the
scores for the respective BPSD or quality of life, and the X-axes show measurement
points: 1–9 = three weeks pre-intervention, 10–13 = four weeks intervention, 14 = oneweek post-intervention, see also vertical dashed lines. Horizontal lines represent trend
lines for pre-intervention and intervention. PwD = Person with dementia.
3.1.5 PwD 5
There was an assessed presence of and change in BPSD in terms of depression, along with an
assessed change in the quality of life (Figure 6). The split-middle method for trend estimation
indicated a zero-celerating trend for depression and quality of life during the pre-intervention and
intervention. Mean, median, and relative change measures indicated a decrease in the symptoms
of depression and an increase in the quality of life from pre-intervention to post-intervention. The
data for depression and quality of life were stable during both pre-intervention and intervention.
There was no medication usage during the study. In the notes and group interviews, the care staff
described that Wellness Nordic Relax®Chair was used whenever the person desired it, “She rocked
in the chair post breakfast; afterward, she would say it was enjoyable and thought she fell asleep
for a while.”
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Figure 6 Care staff assessed the presence and change in the behavioral and
psychological symptoms of dementia (BPSD) and quality of life. The Y-axes show the
scores for the respective BPSD or quality of life, and the X-axes show measurement
points: 1–9 = three weeks pre-intervention, 10–13 = four weeks intervention, 14 = oneweek post-intervention, see also vertical dashed lines. Horizontal lines represent trend
lines for pre-intervention and intervention. PwD = Person with dementia.
3.1.6 PwD 6
There was an assessed presence of and change in BPSD in terms of agitation, apathy, irritability,
and aberrant motor behavior, along with an assessed change in the quality of life (Figure 7). The
split-middle method for trend estimation indicated a decelerating trend for agitation, irritability,
and aberrant motor behavior and an accelerating trend for apathy and quality of life during the
pre-intervention. During the intervention, a zero-celerating trend for agitation and apathy, an
accelerating trend for irritability and quality of life, and a decelerating trend for aberrant motor
behavior were observed. Mean, median, and relative change measures indicated a decrease in the
symptoms of agitation, apathy, irritability, aberrant motor behavior, and increased quality of life,
from pre-intervention to post-intervention. The data for agitation, apathy, irritability, and aberrant
motor behavior were variable, while the data for quality of life were stable during the preintervention. The data for agitation, apathy, irritability, and quality of life were stable, and the
data for aberrant motor behavior were variable during the intervention. There was no medication
usage during the study. In notes and group interviews, the care staff described that Wellness
Nordic Relax®Chair was used when the person was restless and irritable, as stated in the following
words: “We would walk with her to her bed, and she would lie down, although she would get up
immediately. Then we would walk with her to the rocking chair, where she would express her wish
to lie down. I think she finds it cozy, peaceful, and quiet, there in the corner, with no one to
disturb her.”
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Figure 7 Care staff assessed the presence and change in the behavioral and
psychological symptoms of dementia (BPSD) and quality of life. The Y-axes show the
scores for the respective BPSD or quality of life, and the X-axes show measurement
points: 1–9 = three weeks pre-intervention, 10–13 = four weeks intervention, 14 = oneweek post-intervention, see also vertical dashed lines. Horizontal lines represent trend
lines for pre-intervention and intervention. PwD = Person with dementia.
3.2 Care Staff’s Experiences regarding the Feasibility and Usability of Wellness Nordic
Relax®Chair
As the use of Wellness Nordic Relax®Chair immediately became a routine and regular
intervention for the persons’ BPSD, it was regarded as both feasible and of use in the care for PwD.
The feasibility was facilitated as the care staff shared joint responsibility for the PwD. In the study,
when there were queries, the care staff members supported each other. The care staff felt that
the allocation of sufficient time was vital for the feasibility of the study, as it would require time
for the person to be able to relax in the chair, and until then, it was required that the care staff
stayed with the person. When the PwD appeared relaxed, the care staff felt it to be safe to either
guard them at a distance or use a motion alarm placed next to the rocking chair.
Unanimously, the care staff stated the requirement of being compliant to the mood of the PwD,
in terms of their willingness to lie in the rocking chair, which could vary each day or from hour to
hour. The only difficulty that the care staff encountered was the occasional refusal to rock by the
PwD. These refusals were assessed as restlessness and a desire to leave the unit and return to
their home, from which the care staff could not always distract the PwD. When the person was
willing to use the rocking chair, it was a viable intervention for BPSD and an overall relaxing and
enjoyable activity for the PwD.
The whole care staff was positive toward the use of a rocking chair in their future care for PwD.
The rocking chairs continue to remain in a peaceful corner in the respective three units. The chairs
are used by the PwD who wish to do so, and have therefore become an ordinary part of the
everyday care for PwD.
4. Discussion
4.1 Result Considerations
Overall, the quantitative and the qualitative data were consistent with each other and indicated
that the use of Wellness Nordic Relax®Chair reduced BPSD and increased the quality of life for
some of the PwD included in the present study. In regard to care staff, it was a feasible, usable,
non-labor-intensive, non-pharmacological intervention in their care for PwD. However, there is no
one-size-fits-all care for the PwD. Even when the PwD may exhibit similar diagnoses for dementia,
individual differences supersede the diagnoses, which might explain why the use of Wellness
Nordic Relax®Chair had a positive effect on certain PwD and not on others. Moreover, several
challenges had to be dealt with during the intervention phase owing to the cognitive impairment
of the PwD, as discussed in a previous research work by Lepore, Shuman, Wiener, and Gould [38].
The importance of executing the intervention protocol was often not understood by the PwD,
which at times was the reason for their agitation and aggressive behavior. In order to not violate
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the PwD’s personal integrity and to avoid raising ethical issues, the care staff had to comply with
the PwD’s behavior and wait until a later time to commence the use of a rocking chair. Previous
studies conducted with PwD involving the use of rocking chairs have reported similar difficulties.
In a study evaluating a glider swing conducted by Snyder and colleagues *18+, the PwD’s dissent
was mood- or behavior-oriented and varied with each rocking session.
Mean, median, and relative change measures indicated improvement in BPSD, such as aberrant
motor behavior, agitation, apathy, depression, irritability, and night-time behavior disturbances,
as well as in the quality of life of the PwD. However, these improvements appeared to be brief, as
they were not preserved until the post-intervention period. In summary, the use of Wellness
Nordic Relax®Chair produced positive, although short-lived outcomes, similar to the findings of
Snyder and colleagues [18]. Furthermore, as the frequency and severity of BPSD were relatively
low during the pre-intervention, there was little room left for the decreased BPSD resulting from
the intervention.
Besides the quantitative data, qualitative data were collected in the form of care staff’s notes
written in conjunction with each rocking session. In addition, the study concluded with a group
interview, in which nine of the eleven care staff members participated. Instead of considering the
data collection as sequentially explanatory (where quantitative data has the priority), data
collection should be viewed as a concurrent case triangulation where both quantitative and
qualitative data are assigned equal weights [39]. The qualitative data revealed that the PwD
immensely enjoyed relaxation during the use of the rocking chair, and the associated positive
effects would continue for a while after the use. At times, the positive effects would revert into
agitation, irritability, or aberrant motor behavior a few hours after the use, whereupon the care
staff would introduce the rocking chair to the PwD once again. Therefore, it would be misleading
to evaluate the intervention for each PwD only in terms of quantitative assessments performed
biweekly, as it would disregard the individual experiences in the rocking chair, which occurred at
least five times per week. It would rather be more beneficial to analyze both quantitative and
qualitative data for the overall understanding of the potential value of the use of Wellness Nordic
Relax®Chair. Furthermore, the daily notes from the care staff were informative to the next
professional caregiver when he/she would present the rocking chair to the PwD. These notes, in
addition to providing guidance to the care staff, assisted in promoting inter-rater reliability.
The present study did not explore the possible effects that the level of dementia might have
exerted on the outcomes of the intervention. Previous research [18, 19] suggests that
rocking/swinging intervention produces more positive emotions in people with less cognitive
impairment, and those who enjoy rocking more than others can be benefited more.
4.2 Methodological Considerations
There are several key issues of concern associated with involving PwD as the research
participants, including recruitment, research ethics, the processes of informed consent and
assent/dissent to participate in the research, communication challenges, and reliability of the data
[36]. Since obtaining a signed informed consent from the PwD was not always possible, the
assent/dissent process was considered carefully throughout the study; participation assent was
obtained from the PwD at the beginning of every rocking session so as to uphold the ethical
principles. In all cases, the next of kin (for example, spouse or children) or the trustees were asked
Page 21/26

OBM Geriatrics 2020; 4(2), doi:10.21926/obm.geriatr.2002114

if they objected to the PwD’s participation in the study, as it was questionable whether the PwD
could communicate relatively consistently, understand the basic information regarding the choices,
evaluate the implications of different choices, and rationally comprehend the risks and benefits
associated with the different options offered [40, 41]. Since these capacities fluctuated over time
and different decisions required different levels of capacity, a diagnosis of dementia or even a
specific score on a cognitive test were not the only criteria for determining the decision-making
capacity [41].
Data evaluation in an SCR study focuses on whether the intervention could be identified to be
responsible for the change in the data measurements. A limitation of the present study was that
there were a limited number of data points collected during the intervention and postintervention, which restricted the number of choices of data evaluation methods for the
researchers. The methods of data evaluation other than visual analysis, such as time series,
interrupted time series, and percentage of all non-overlapping data (PAND), could have generated
further reliable results, although these are not recommended for short, single-baseline SCR
studies such as the present study [42]. Visual inspection has been and continues to be the
dominant and the most reliable method for data evaluation in SCR studies [23, 35], which is the
reason for it being selected for the present study. Nonetheless, whether it was the intervention or
the other factors that influenced the change remains to be deciphered. Therefore, it remains to be
clarified which qualities of the rocking chair, among the rocking movement and tactile stimulation,
the music, the U-shaped pillow, and the blanket, that improved or worsened the BPSD.
The intervention protocol specified several factors regarding the implementation of the
intervention. However, as it is typical with the experimental studies, the impact on the outcome
associated with the different requirements of the PwD for seclusion when using the rocking chair
and the assessment bias among the care staff when assessing the PwD’s BPSD and quality of life
could not be controlled. A systematic assessment bias for apathy was observed in PwD 6, which
resulted in reduced inter-rater reliability and explained the variable data during the preintervention (when two care staff members conducted the assessment) and stable data during the
intervention (when only one care staff member conducted the assessment). The variability of the
data and identification of potential bias were possible due to the nine data points that were
collected during the three-week pre-intervention period, which is six data points more than the
minimum number recommended by Skolasky [25]. It is recommended that in future SCR studies,
assessments for each PwD should be performed by only one care staff member or jointly by two
care staff members. Furthermore, since each PwD received the exclusive presence of a care staff
member until she became more relaxed in the rocking chair, the Hawthorne effect could emerge
as another limitation [43]. This effect implies that the participants in a research study may change
their behavior simply due to the extra attention received, irrespective of any experimental
manipulation. Since no control was applied for this effect in the present study, it might have
altered the PwD’s BPSD and quality of life.
SCR studies in clinical settings present several challenges for the researchers. The additional
dimension of participants with cognitive impairments requires thoughtful attention from the
researchers. It is possible to anticipate certain problems, such as the progression of dementia,
employee turnover, and disturbances in the surroundings, and not the others.
The present study was conducted in only one nursing home, and it is, therefore, not possible to
generalize the results, although the results would be credible if the readers recognize the
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descriptions or interpretations as comparable to their own experiences [44]. Accordingly, the
results may be transferable to other comparable situations and contexts.
5. Conclusions
The obtained data from the present study suggested that the use of the Wellness Nordic
Relax®Chair provided short-term relief from aberrant motor behavior, agitation, apathy,
depression, irritability, and night-time behavior disturbances, along with an increase in the quality
of life of the PwD. Therefore, the use of Wellness Nordic Relax®Chair may complement the nonpharmacological management techniques for the care of PwD in nursing homes.
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