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Abstract: Introduction: Dementia is a very common disorder that affects people over 65 years old
all over the world. Apart from the cognitive decline, Behavioral and Psychological Symptoms of
Dementia (BPSD) are a crucial matter in dementia, because they affect up to 90% of the patients during
the course of their illness. Irritability has been found to be a common BPSD and one of the most
distressing behaviors for the caregivers. The aim of the current study was to explore the efficacy of a
combination of non-pharmacological interventions to treat irritability. Methods: Sixty patients with
different types and stages of dementia with irritability were participated in a cross-over RCT. Three
non-pharmacological interventions were used; (a) Validation Therapy (VT)/Psycho-educational
program, (b) Aromatherapy/massage and (c) Music Therapy (MT). The study assessed the three non-
pharmacological interventions in order to find the most effective combination of the interventions.
This study did not compare pharmacological and non-pharmacological treatments. The interventions
lasted for five days. There was no drop-out rate. All patients were assessed at baseline using Mini
Mental State of Examination (MMSE), Addenbrooke’s Cognitive Examination Revised (ACE-R),
Geriatric Depression Scale (GDS), Functional Rating Scale for symptoms in dementia (FRSSD), and
Neuropsychiatric Inventory (NPI) (sub questions for irritability). Only NPI used for the assessment
after each intervention. The analyses used categorical variables, Wilcoxon signed-rank test, Chi-square
test and z value score. Results: The most effective combination of non-pharmacological interventions
was Aromatherapy/massage (p = 0.003)-VT plus Psycho-educational program (p = 0.014) plus MT
(p = 0.018). The same combination was the most effective for the caregivers’ burden, too (p = 0.026).
Conclusions: The above combination of non-pharmacological interventions can reduce irritability in
patients with dementia and caregivers’ burden.

Keywords: irritability; BPSD; dementia; randomized trial; cross-over trial; non-pharmacological

1. Introduction

General improvements in daily living conditions have radically increased life ex-
pectancy in general population. However, the prevalence of different pathologies and
syndromes are related to age increase [1], because it has not been found yet a way to
increase the survival time and improve the quality of life of the elderly, at the same time.
Dementia is a very common disorder that affects people over 65 years old, all over the
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world. Behavioral and Psychological Symptoms in Dementia (BPSD) is a term that includes
several behaviors of patients with dementia (PwD). BPSD represent a heterogeneous group
of unwanted behaviors, such as psychotic, affective, and behavioral symptoms that occur
in the majority of PwD and they cause severe problems to the patients and caregivers’ dis-
tress [2]. According to the Neuropsychiatric Inventory (NPI) the most common behaviors
are; delusions, hallucinations, agitation, depression, anxiety, euphoria, apathy, disinhi-
bition, irritability, wandering, sleep disorders and appetite problems [3]. BPSD play a
major role in the prognosis of dementia, and can lead to early institutionalization, cognitive
decline, functional impairment, problems in daily activities, reduced independence, and
increase caregivers’ distress [4]. In addition, BPSD are a crucial matter because they affect
approximately the 60–90% of PwD [3]. The etiopathogenesis of BPSD is complex. Probably
they are a result of the interaction of multiple factors, such as biological (brain changes),
psychological (personality) and social-environmental factors (daily living) [5].

Irritability is a common BPSD [6]. It has been found to be one of the most distressing
behaviors to caregivers, as well [4]. Irritability is one of the precursors for anger and
aggressive behavior, however it is a discrete behavior. Studies have shown that irritability
exists in most common types of dementia and contributes to caregivers’ burden [7].

The pathogenesis of BPSD has not been clearly described, however it seems to be a re-
sult of a complex interplay of cognitive, social, biological, and psychological parameters [8].
It seems that high scores of irritability on the NPI are associated with lower fractional
anisotropy of the anterior cingulate in PwD (specifically in Alzheimer’s disease (AD) pa-
tients and patients in the Mild Cognitive Impairment (MCI) stage) [9]. Additionally, when
irritability is accompanied with affective symptoms (such as depression), or psychosis,
there are no clear evidence for specific neurobiological substrates. A FDG-PET study in AD
patients has demonstrated that irritability has metabolic changes in the bilateral middle,
posterior cingulate gyri and right temporal and right frontal [6]. Moreover, internal and
external environments contribute to irritability. In some cases, irritability may be also
related to a pre or/and co-existing psychotic disorder. Irritability may be worsening when
the patient is hungry, sleepy or in pain [10,11].

The principle of Validation Therapy (VT) is the acceptance of the reality of the PwD. VT
uses some behavioral and psycho-therapeutic techniques; non-threatening words, speaking
in a clear and calm tone of voice, rephrasing unclear communication and respond gentle to
non-verbal communication [12].

Aromatherapy in combination with massage therapy (AM) has shown promising
results on the reduction of some BPSD (aggressive behaviors, anxiety and sleeping distur-
bances) [13]. Nevertheless, the mechanisms of action of aromatherapy are yet unknown [14],
however lavender oil, melissa- based and lemon balm oil have been reported with antioxi-
dant actions of vitamin E, which improves the state of blood vessels close to the skin. This
is why there are the most common used oils [15,16].

Finally, MT can be classified as either receptive (listening to music) or participatory
(making music). Previous studies have shown beneficial effect of MT in different types of
BPSD [17,18]. It is a pleasurable activity with no side-effects.

The current pharmacological treatment for the irritability is: cholinesterase inhibitors,
memantine, antidepressants, antipsychotics and benzodiazepines. However, antipsychotics
affect cognitive decline and are not recommended for more than 12 weeks [19]. Antipsy-
chotics may increase risk of stroke and death [20]. First generation or typical antipsychotics
show lack of tolerability and have many side effects, such as sedation, anticholinergic
effects, and extrapyramidal symptoms. Second generation or atypical antipsychotics have
higher tolerability, however high attention should be paid to their side effects, as well, such
as high cholesterol, diabetes, seizures, drowsiness, weight gain, extrapyramidal symptoms,
hypotension, hyperprolactinemia, and insomnia [2,21,22]. Benzodiazepines, on the other
hand, should be avoided in PwD, because they are associated with cognitive decline [23].
In addition, medical cannabidiol 3% is suggested as a potential treatment for the BPSD in
general [24], and irritability in PwD. However, the mechanism of cannabidiol is not well
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elucidated, and there is much clinical evidence of its effectiveness [25]. Furthermore, the
cholinesterase inhibitors have shown some positive results in the treatment of irritability,
however their side effects should be well considered [26,27]. Their side effects include:
diarrhoea, stomach cramps, increased production of saliva and excessive sweating [28].
Therefore, there is a need for effective non-pharmacological interventions.

The aim of the current study is to explore the efficacy of a combination of methods to
treat dementia with non-pharmacological interventions.

2. Materials and Methods
2.1. Subjects

In this study, we included sixty patients with dementia and irritability symptoms from
the Neurological Departments of the General Hospitals of Thessaloniki and Athens. The
patients were diagnosed in accordance with the ethical principles (declaration of Helsinki).
The sample was diagnosed with different stages and types of dementia; the Alzheimer’s
Disease (AD), Vascular Dementia (VAD), Lewy Body Dementia (LBD), Dementia in Parkin-
son’s disease (PDD), Frontotemporal Dementia (FTD), Mixed type (AD & VAD) and AIDS.
The participants have been informed and their caregivers have given consent. There was
no dropout rate. The sample was randomly assigned in six (6) different groups of ten
(10) participants each. In that way the randomization of the study was remained. Table 1
shows the baseline characteristics of the sample. Twenty-seven (27) participants were males
(45%). The average age of the sample was 73.52 years old (SD 8.4) and the average years of
education was 10.1 (SD 4.81). The scores were not corrected by education.

Table 1. Baseline characteristics of the sample.

Mean (SD) or N (%)

Males, N(%) 45% (N = 27)
Age 71.4 (9.40)

Years of education 8.9 (4.21)
MMSE 17.75 (4.59)
ACE-R 53.7 (19.26)

GDS 7.33 (4.89)
FRSSD 17.22 (8.49)

NPI Results 7.15 (1.48)
NPI Distress 3.72 (0.92)

2.2. Procedure

This is a cross-over randomized controlled trial. The study assessed the non-pharmacological
interventions in order to find the most effective combination of treatments. Because the
effective control of some BPSD is hard, and the literature so far has not support effective
non-pharmacological interventions for some unwanted behaviors, such as irritability,
the goal was to combine some effective, pleasurable, and non-harmful interventions, in
order to reduce the behavior and caregivers’ burden, as well. For that reason, the NPI
questions and sub-questions for irritability was applied to the family caregivers at the
beginning of the process. The results were recorded and then the patients were randomly
assigned into 6 different groups of 10 participants each. Every group received the same
non-pharmacological interventions, but on a different sequence. The sequence of the
interventions among groups is shown on Table 2. Each treatment was taken place to
Monday- Friday and Saturday was used for the assessment.
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Table 2. The sequence of the procedure (A = Validation Therapy (VT)/Psycho-educational program,
B = Aromatherapy and Massage therapy, C = Music Therapy).

Group Sequence 1st Week 2nd Week 3rd Week

1 ABC A B C

2 ACB A C B

3 BAC B A C

4 BCA B C A

5 CAB C A B

6 CBA C B A

2.3. Interventions

The interventions were chosen based on four factors: (a) they should be easily per-
formed by the unprofessional caregivers, (b) they were some evidence in the literature that
the interventions have some benefits on the reduction of irritability, (c) they are pleasurable
and (d) they have no known side-effects.

Some effective non-pharmacological interventions for the reduction of other BPSD
have been used in the current study, in order to evaluate their effectiveness.

In order for the caregivers to be able to perform VT, a psycho-educational program
(based on ASPAD project) was conducted. The program started 3 months before the
trial begun. It was administrated to all family caregivers either in face to face or online
meetings. The duration of the psycho-education program was 2 weeks and included
24 seminars. Every seminar lasted approximately 2 h. The seminars were referring to
general knowledge about dementia, its progress, BPSD, non-pharmacological interventions
and daily challenges. One private personal counseling session (60 min) was also included.
The instruction in the “Psycho-educational therapy” was “to do nothing” (ignore) when
irritability appears.

The Aromatherapy/massage was administrated in the back and lower limbs for 20 min.
every morning after breakfast. The current study used lavender.

In the current study we used the preferable music of each patient. The intervention
applied for 45 min.per session, once per day, every morning after breakfast. The length of
the intervention seems to be in accordance with previous studies [29].

2.4. Measures

Mini Mental State Examination (MMSE) [30,31]: MMSE is a 30-point questionnaire that
is used to evaluate the cognitive status. It is used to estimate the severity of cognitive decline.
The questionnaire examines registration, attention, recall, language, and orientation. Higher
scores indicate better cognitive performance and lower scores severe cognitive decline.

Addenbrooke’s Cognitive Examination Revised (ACE-R) [32,33]: ACE-R is a 100-point
questionnaire that is used to evaluate the cognitive impairment. It includes MMSE. It
is highly sensitive and can be used for the diagnosis of dementia. It includes questions
about orientation, registration, attention, concentration, recall, verbal fluency, memory,
language, spatial abilities, perceptual abilities, and recognition. Higher scores indicate
better cognitive performance.

Geriatric Scale of Depression (GDS) [34,35]: This scale is a questionnaire of 30 questions
that examines if the patient has depression. The patient answers with a YES/NO. Higher
score indicates higher level of depression.

Functional Rating Scale for Symptoms in Dementia (FRSSD) [36,37]: It is a scale to
access the Activities of Daily Living. The scale is a questionnaire to the caregiver and
includes 14 different daily activities, such as: eating, dressing, incontinent, speaking,
sleeping, faces’ recognition, personal hygiene, name memory, fact memory, alertness,
agitation, space orientation, emotional status, socializing. The scale is scored from 0–3
(whereas 0 = fully independence and 3 = fully dependence).
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Neuropsychiatric Inventory (NPI) [3,38]: The questionnaire is administrated to the
caregiver. The questionnaire evaluates the frequency and severity of the symptom as
long as the impact that each behavior has on the caregiver. Frequency is scored from 0–4
(0 = rarely happens, 4 = happens every day), severity from 1–3 (1 = mild severity, 3 = severe)
and the distress is scored from 0–5 (0 = not at all, 5 = extremely). The domain total score is
the product of: (a) frequency X severity score and (b) the total score of caregivers’ distress.
A total score is obtained by summing all the domain total scores. The questions of NPI for
irritability are:

− Does the resident have a bad temper, flying “off the handle” easily over little things?
− Does the resident rapidly change moods from one to another, being fine one minute

and angry the next?
− Does the resident have sudden flashes of anger?
− Is the resident impatient, having trouble coping with delays or waiting for planned

activities or other things?
− Is the resident easily irritated?
− Is the resident argue or is he/she difficult to get along with?
− Does the resident show any other signs of irritability?

2.5. Data Analysis

Categorical variables were presented as percentages while continuous variables were
presented as Mean value and Standard Deviation (SD). Wilcoxon signed-rank test used,
because the distribution of the differences between the samples cannot be assumed to be
normally distributed. Chi-square test was used in order to find differences in gender in the
6 groups and finally z value score was used in order to find the type of dementia in each
group. p values less than 0.05 were considered statistically significant. SPSS 25.0 (IBM Inc.,
Armonk, NY, USA) was used for the statistical analysis.

3. Results

The Mean scores of all the patients were; MMSE 20.52 (SD 4.81), ACE-R 56.67 (SD 18.95),
GDS 8.57 (SD 6.08), FRSSD 15.32 (SD 12.69), NPI Result 7.82 (SD 2.39), NPI Distress 3.43
(SD 0.78). According to the diagnosis, the 55% of the patients suffer from AD, the 18.3%
from MCI, the 1.7% from AIDS, the 6.7% from VAD, the 1.7% from LBD, the 11.7% from
PDD, the 3.3% from FTD and the 1.7% from Mixed dementia (Table 3). The most effec-
tive combination for the reduction of irritability was: Aromatherapy/massage, followed
by VT/psychoeducational program, followed by MT. The same combination was the
most effective for the reduction of caregivers’ burden, as well. Specifically, group 4 ap-
plied the interventions with the above-mentioned sequence and reduced baseline NPI
(8± 2.75). Aromatherapy/massage when applied first reduced the behavior (p = 0.003).
VT/psychoeducational program when applied after aromatherapy/massage reduced irri-
tability (p = 0.014) and MT when applied after VT/psychoeducational program reduced
irritability further (p = 0.018). In group 4 of the caregivers the same combination reduced
the behavior statistically significant. Specifically, the baseline NPI (4 ± 1.07) was reduced
when aromatherapy/massage applied first (p = 0.026), followed by VT/psychoeducational
program (p = 0.032), followed by MT (p = 0.035). The results of all groups are shown on
Tables 4 and 5.

Table 3. Percentages of the different types of dementia of the sample.

AD VAD LBD PDD FTD Mixed MCI AIDS

55% 6.7% 1.7% 11.7% 3.3% 1.7% 18.3% 1.7%
Abbreviations: Alzheimer’s disease (AD), Vascular Dementia (VAD), Lewy Body Dementia (LBD), Parkinson’s de-
mentia (PDD), Frontotemporal Dementia (FTD), Mixed Dementia (AD & VAD), Mild Cognitive Impairment (MCI).
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Table 4. Results (patients).

Group 1 NPI Original NPI before A A–B B–C

Mean score ± SD 8 ± 2.67 8 ± 2.67–7 ± 2.64 7 ± 2.64–6 ± 1.81 6 ± 1.81–8 ± 2.62
Percentiles 5.50–9, 5.50–9 5.50–9, 4–6.50 4–6.50, 5.50–9

p 0.370 0.039 0.780
Group 2 NPI Original NPI Before A A–C C–B

Mean score ± SD 8 ± 2.06 8 ± 2.06–8 ± 2.06 8 ± 2.06–8 ± 2.06 8 ± 2.06–8 ± 1.68
Percentiles 7.50–9.75, 7.50–9.75 7.50–9.75, 7.50–9.75 7.50–9.75, 5.50–8

p 1 1 0.963
Group 3 NPI Original NPI Before B B–A A–C

Mean score ± SD 8 ± 2.41 8 ± 2.41–6 ± 1.94 6 ± 1.94–8 ± 2.17 8 ± 2.17–8 ± 2.18
Percentiles 7.50–9.75, 4–8 4–8, 6–8.25 6–8.25, 6–9

p 0.027 0.600 1
Group 4 NPI Original NPI Before B B–C C–A

Mean score ± SD 8 ± 2.75 8 ± 2.75–6 ± 2.16 6 ± 2.16–5 ± 2.75 5 ± 2.75–4 ± 2.39
Percentiles 6.75–9, 3.75–8 3.75–8, 4–6 4–6, 2–4

p 0.003 0.014 0.018
Group 5 NPI Original NPI Before C C–A A–B

Mean score ± SD 6 ± 2.42 6 ± 2.42–6 ± 2.42 6 ± 2.42–6 ± 2.42 6 ± 2.42–6 ± 2.40
Percentiles 5.50–8.25, 5.50–8.25 5.50–8.25, 5.50–8.25 5.50–8.25, 5.50–8.25

p 1 1 1
Group 6 NPI Original NPI Before C C–B B–A

Mean score ± SD 8 ± 2.26 8 ± 2.26–8 ± 1.77 8 ± 1.77–6 ± 1.57 6 ± 1.57–8 ± 2.26
Percentiles 6–9, 6–9 6–9, 6–8.25 6–8.25, 6–9

p 0.317 0.046 0.766

Table 5. Results of the caregivers.

Group 1 NPI Original NPI before A A–B B–C

Mean score ± SD 3.5 ± 1.05 3.5 ± 1.05–3.5 ± 0.91 3.5 ± 0.91–2.5 ± 0.82 2.5 ± 0.82–3 ± 1.03
Percentiles 2–4, 2–4 2–4, 2–3.25 2–3.25, 2–4

p 1 0.059 0.102
Group 2 NPI Original NPI Before A A–C Γ–B

Mean score ± SD 3 ± 0.70 3 ± 0.70–3 ± 0.84 3 ± 0.84–3 ± 0.67 3 ± 0.67–3 ± 0.84
Percentiles 3–4, 3–4 3–4, 3–3.25 3–3.25–1.75–3

p 0.836 0.564 0.559
Group 3 NPI Original NPI Before B B–A A–C

Mean score ± SD 4 ± 0.51 4 ± 0.51–3 ± 0.84 3 ± 0.84–4 ± 0.70 4 ± 0.70–4 ± 0.51
Percentiles 3–4, 2–3 2–3, 3–4 3–4, 3–4

p 0.015 0.300 0.717
Group 4 NPI Original NPI Before B B–C C–A

Mean score ± SD 4 ± 1.07 4 ± 1.07–2.5 ± 0.96 2.5 ± 0.96–2 ± 1.07 2 ± 1.07–1.5 ± 1.03
Percentiles 2.75–4, 1.75–3 1.75–3, 1–3 1–3, 1–2

p 0.026 0.032 0.035
Group 5 NPI Original NPI Before C C–A A–B

Mean score ± SD 3 ± 0.67 3 ± 0.67–3 ± 0.63 3 ± 0.63–3 ± 0.63 3 ± 0.63–2.5 ± 0.52
Percentiles 3–4, 3–4 3–4, 3–4 3–4, 2–3

p 0.317 1 0.038
Group 6 NPI Original NPI Before C C–B B–A

Mean score ± SD 3 ± 0.70 3 ± 0.70–3 ± 0.69 3 ± 0.69–2 ± 0.94 2 ± 0.94–3 ± 0.70
Percentiles 3–4, 3–4 3–4, 1.75–3 1.75–3, 3–4

p 1 0.031 0.224

4. Discussion

As we recorded previously, to our knowledge, there is not any study about combina-
tions of non-pharmacological interventions for the treatment of irritation or other BPSD.
Only one old review confirmed the positive results of massage therapy in combination with
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MT in agitated patients [39]. For that reason, we are going to discuss about the results of the
non-pharmacological interventions that we used, as they were used in the past, separately.

The literature so far lacks large sample sizes and suffers from several limitations, such
as: compliance with the interventions, subjective judgments and therefore unclear results
and medication usage at the same time with the non-pharmacological intervention that
might interfere with results [40].

A recent review mentions that aromatherapy is based on the use of plant products
or oils and can be delivered through massage [12]. This systematic review found positive
effects of aromatherapy and massage in the management of irritability and agitated behav-
iors in general. Another large recent review (AMSTAR = 8) confirms the positive results of
the previous systematic review [41]. This recent review included 7 RCTs, although only two
had usable data. According to these two trials, the first one reported positive result [42],
whereas the second one did not mention any significant difference [43]. In the first trial
71 participants completed the trial [30]. The sample was randomly assigned to aromather-
apy with Melissa essential oil (N = 36) or placebo (N = 36). The oil was applied to patients’
faces and arms twice a day. The intervention lasted for 4 weeks. The second trial [31] that
did not find significant differences was a double-blind parallel-group placebo-controlled
randomized trial that conducted in England. One hundred fourteen participants completed
the study. However, the authors mention that there is no evidence that aromatherapy
is superior to placebo or donepezil [31]. The review underlines some limitations, such
as: the trials used different scales, limited sample size and problems in methodological
quality [29]. Another review with AMSTAR = 6 [44] identified 11 trials reports promising
results of “aromatherapy and massage” however, it is crucial to mention that this review
included only one RCT [45]. Furthermore, in terms of massage therapy the literature has
shown beneficial effects, as well. Some large reviews underline that massage therapy can
have positive results on the reduction of anxiety, depression, and agitated behaviors in
dementia [11,46,47]. It is critical to mention two other RCTs with beneficial results of the
aromatherapy and massage. Specifically, the first trial is a cross-over randomized study,
that compared the experimental group with the placebo group (used lavender) [48]. The
other one used acupoint that was pressed for 2 min.with lavender oil for no longer than 15
min. once per day for 5 days a week for 4 weeks. The results found improvements on the
general agitated behaviors of the PwD [49]. Moreover, there is no reliable dosage, and the
duration of the massage is not yet confirmed. Likewise, the type of oil that is most effective
is yet unknown [50]. In terms of massage therapy, it can be applied to different parts of the
body (back, arms, hands, shoulders, legs, neck etc.) with positive results [51]. Yet, there
is a strong need for further research, because despite the above-mentioned limitations,
aromatherapy and massage is a safe intervention, inexpensive and enjoyable for both the
PwD and the caregivers, as well.

VT on the other hand, has some studies that have shown promising results in decreas-
ing BPSD in general [52,53] and others that pointed no significant differences [54–56]. There
are two studies that have analyzed the benefit of VT claim positive effects of the interven-
tion. Specifically, the first study [57] had a sample of 30 patients and the VT was given
twice a week for 12 weeks. The intervention lasted 45–60 min. The intervention showed
beneficial effects in contrast with the control group. The second trial was a case-control
study and had a sample of 50 patients and it lasted 16 weeks. The intervention took place
both during individual sessions (3 times a week for 20 min. per session) and group sessions
(once a week for 45–50 min per session) [39]. VT is an inexpensive non-pharmacological
intervention and has no side-effects. Nevertheless, some negative effects may appear on
the caregivers because distress could be exacerbated if the caregivers are not well prepared,
and they do not know exactly what to do. Additionally, the psycho-educational program
that was used in the current study aimed to diminish this difficulty. The results of the
previous studies are in accordance with the results of the current study, as well.

MT is a non-pharmacological intervention with promising effects in general. It is
an enjoyable intervention and in some BPSD seems to be highly effective (depression,
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anxiety, apathy) [58]. However, the literature so far lacks much evidence that MT has
an impact on irritability. It is important to refer though, that MT has some promising
studies on the reduction of the agitated behaviors in PwD [59]. However, it is crucial to
mention one study that found significant results of MT on irritability [60]. This study
had a sample of 59 participants which were randomly assigned. The experimental group
(N = 30) received 30 MT sessions for 16 weeks and the control group (N = 29) received
the usual educational support or other entertaining activities. Here, arouses a matter of
fact that in NPI questionnaire there are differences between agitated/aggressive behavior
and irritability, but the literature so far may include symptoms of irritability in the general
umbrella of agitated/aggressive behaviors. It is a matter of fact that sometimes it may be
hard to separate these two behaviors. In our study, we found that MT when combined with
aromatherapy/massage, and VT/psychoeducational program, may have beneficial effects
on the reduction of the irritability, unless it is performed after the other two interventions.

Another finding of our study was that the same combination that can reduce irritability,
can reduce caregivers’ distress, too. An explanation is that caregivers’ burden is influenced
by the behavioral symptoms of the patient. Therefore, if the patient feels better or reduces
the unwanted behavior, the caregiver feels less anxiety and depression, as well. Addition-
ally, the combination of aromatherapy/massage and psychoeducational program it seems
that can give us statistically significant results on the reduction of irritability. It is a combi-
nation that needs further research. It is important to mention that the current study found
a combination of non-pharmacological interventions that can also reduce the caregivers’
burden, as well. It is highly important not to forget about the caregivers and their distress,
when studying about the BPSD. In terms, of the most effective combination that was found
in group 4, the study seems to be in accordance with previous studies, which mention that
aromatherapy/massage is an effective alternative for the reduction of irritability in PwD.
The intervention following by a cognitive intervention (VT/psychoeducational program)
may give to the caregivers the necessary information, in order to manage irritability in
a more efficient way. MT is a pleasurable intervention, as many other previous studies
have also mentioned, and it seems that it helps to relax further the patients who suffer
from irritability.

Regarding the strengths of the study, it is important to mention that it was a cross-over
randomized controlled study. In selecting this design, the risk of bias has been diminished.
The sequence of the procedure does not interfere with the results. Moreover, the trial
included patients with different types of dementia, however it is understood that this
may be a limitation, at the same time, as well. Apart of the heterogeneity of the sample it
seems that our results have an effect to both genders, types, and stages of dementia. NPI
questionnaire is a valid and reliable tool in order to identify irritability in PwD. The study
was conducted with systematic attention and the psycho-educational program was strict.
The clinician gave specific and clear guidance to the caregivers and interfered when needed.
However, limitations do exist in the current trial. The main limitation is that the sample
includes PwD of several degrees of severity. The caregivers provided the interventions
by themselves. The duration of the intervention was only 5 days. This happened because
the caregivers always ask for rapid solutions. A follow-up study should be required.
Future researchers should focus on large sample size and randomized controlled trials in
order to come to safe conclusions. As dementia is a complex syndrome a combination of
non-pharmacological intervention should be also examined.

5. Conclusions

In conclusion, it seems that there is a lack of evidence for the non-pharmacological
approaches for irritability in dementia. The literature so far lacks large and blinded trials
with methodological quality and clear results. It is important to find solutions in order to
reduce irritability as it is one of the most common and disturbing behaviors in dementia.
It is also crucial to help the caregivers to reduce their distress, by providing them with
effective non-pharmacological solutions. The current study found a promising combination
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of non-pharmacological interventions that can reduce irritability and caregiver’s distress.
Finally, the caregivers have to find different solutions and different combinations of non-
pharmacological interventions for irritability. It is important for the caregivers to remember
that gaining knowledge for expert health professionals on the subject of dementia and its
difficulties can help them find better ways to help their patients and improve their quality
of life, as well.
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PwD patients with dementia
RCT Randomized controlled trial
VaD Vascular dementia
VT Validation therapy

References
1. Gao, S.; Burney, H.N.; Callahan, C.M.; Purnell, C.E.; Hendrie, H.C. Incidence of Dementia and Alzheimer Disease Over Time:

A Meta-Analysis. J. Am. Geriatr. Soc. 2019, 67, 1361–1369. [CrossRef] [PubMed]
2. Calsolaro, V.; Femminella, G.D.; Rogani, S.; Esposito, S.; Franchi, R.; Okoye, C.; Rengo, G.; Monzani, F. Behavioral and

psychological symptoms in dementia (BPSD) and the use of antipsychotics. Pharmaceuticals 2021, 14, 246. [CrossRef] [PubMed]
3. Cummings, J.L.; Mega, M.; Gray, K.; Rosenberg-Thompson, S.; Carusi, D.A.; Gornbein, J. The neuropsychiatric inventory:

Comprehensive assessment of psychopathology in dementia. Neurology 1994, 44, 2308–2314. [CrossRef] [PubMed]
4. Jin, B.; Liu, H. Comparative efficacy and safety of therapy for the behavioral and psychological symptoms of dementia: A systemic

review and Bayesian network meta-analysis. J. Neurol. 2019, 266, 2363–2375. [CrossRef]
5. Tible, O.P.; Riese, F.; Savaskan, E.; von Gunten, A. Best practice in the management of behavioural and psychological symptoms

of dementia. Ther. Adv. Neurol. Disord. 2017, 10, 297–309. [CrossRef]
6. Vaingankar, J.A.; Chong, S.A.; Abdin, E.; Picco, L.; Jeyagurunathan, A.; Seow, E.; Ng, L.L.; Prince, M.; Subramaniam, M. Behavioral

and psychological symptoms of dementia: Prevalence, symptom groups and their correlates in community-based older adults
with dementia in Singapore. Int. Psychogeriatr. 2017, 29, 1363–1376. [CrossRef]

7. Liu, S.; Jin, Y.; Shi, Z.; Huo, Y.R.; Guan, Y.; Liu, M.; Liu, S.; Ji, Y. The effects of behavioral and psychological symptoms on caregiver
burden in frontotemporal dementia, Lewy body dementia, and Alzheimer’s disease: Clinical experience in China. Aging Ment.
Health 2017, 21, 651–657. [CrossRef]

8. Cerejeira, J.; Lagarto, L.; Mukaetova-Ladinska, E.B. Behavioral and psychological symptoms of dementia. Front. Neurol. 2012,
3, 73. [CrossRef]

http://doi.org/10.1111/jgs.16027
http://www.ncbi.nlm.nih.gov/pubmed/31220336
http://doi.org/10.3390/ph14030246
http://www.ncbi.nlm.nih.gov/pubmed/33803277
http://doi.org/10.1212/WNL.44.12.2308
http://www.ncbi.nlm.nih.gov/pubmed/7991117
http://doi.org/10.1007/s00415-019-09200-8
http://doi.org/10.1177/1756285617712979
http://doi.org/10.1017/S1041610217000564
http://doi.org/10.1080/13607863.2016.1146871
http://doi.org/10.3389/fneur.2012.00073


Brain Sci. 2022, 12, 691 10 of 11

9. Ismail, Z.; Gatchel, J.; Bateman, D.R.; Barcelos-Ferreira, R.; Cantillon, M.; Jaeger, J.; Donovan, N.J.; Mortby, M.E. Affective and
emotional dysregulation as pre-dementia risk markers: Exploring the mild behavioral impairment symptoms of depression,
anxiety, irritability, and euphoria. Int. Psychogeriatr. 2018, 30, 185–196. [CrossRef]

10. Koenig, A.M.; Arnold, S.E.; Streim, J.E. Agitation and irritability in Alzheimer’s disease: Evidenced-based treatments and the
black-box warning. Curr. Psychiatry Rep. 2016, 18, 3. [CrossRef]

11. Malara, A.; De Biase, G.A.; Bettarini, F.; Ceravolo, F.; Di Cello, S.; Garo, M.; Praino, F.; Settembrini, V.; Sgrò, G.; Spadea, F.; et al.
Pain Assessment in elderly with behavioral and psychological symptoms of dementia. J. Alzheimer’s Dis. 2016, 50, 1217–1225.
[CrossRef] [PubMed]

12. Abraha, I.; Rimland, J.M.; Trotta, F.M.; Dell’Aquila, G.; Cruz-Jentoft, A.J.; Petrovic, M. Systematic review of systematic reviews of
nonpharmacological interventions to treat behavioural disturbances in older patients with dementia. The SENATOR-OnTop
series. BMJ Open 2017, 7, e012759. [CrossRef] [PubMed]

13. Scales, K.; Zimmerman, S.; Miller, S.J. Evidence-based non-pharmacological practices to address behavioral and psychological
symptoms of dementia. Gerontologist 2018, 58, 88–102. [CrossRef] [PubMed]

14. Takeda, A.; Watanuki, E.; Koyama, S. Effects of inhalation aromatherapy on symptoms of sleep disturbance in the elderly with
dementia. Evid.-Based Complement. Alternat. Med. 2017, 2017, 1902807. [CrossRef] [PubMed]

15. Fung, J.K.K.; Tsang, H.W.; Chung, R.C. A systematic review of the use of aromatherapy in treatment of behavioral problems in
dementia. Geriatr. Gerontol. Int. 2012, 12, 372–382. [CrossRef] [PubMed]

16. Jimbo, D.; Kimura, Y.; Taniguchi, M.; Inoue, M.; Urakami, K. Effect of aromatherapy on patients with Alzheimer’s disease.
Psychogeriatrics 2009, 9, 173–179. [CrossRef]

17. Sung, H.-C.; Chang, A.M.; Lee, W.-L. A preferred music listening intervention to reduce anxiety in older adults with dementia in
nursing homes. J. Clin. Nurs. 2010, 19, 1056–1064. [CrossRef]

18. Gitlin, L.N.; Kales, H.C.; Lyketsos, C.G. Non-pharmacologic management of behavioral symptoms in dementia. J. Am. Med.
Assoc. 2012, 308, 2020–2029. [CrossRef]

19. Yunusa, I.; Alsumali, A.; Garba, A.; Regestein, Q.R.; Eguale, T. Assessment of reported comparative effectiveness and safety
of atypical antipsychotics in the treatment of behavioral and psychological symptoms of dementia: A network meta-analysis.
JAMA Netw. Open 2019, 2, e190828. [CrossRef]

20. Trieu, C.; Gossink, F.; Stek, M.L.; Scheltens, P.; Pijnenburg, Y.A.; Dols, A. Effectiveness of pharmacological interventions for
symptoms of behavioral variant frontotemporal dementia: A systematic review. Cogn. Behav. Neurol. 2020, 33, 1–15. [CrossRef]

21. Yeh, T.-C.; Tzeng, N.-S.; Li, J.-C.; Huang, Y.-C.; Hsieh, H.-T.; Chu, C.-S.; Liang, C.-S. Mortality risk of atypical antipsychotics
for behavioral and psychological symptoms of dementia: A meta-analysis, meta-regression, and trial sequential analysis of
randomized controlled trials. J. Clin. Psychopharmacol. 2019, 39, 472–478. [CrossRef] [PubMed]

22. Sturm, A.S.; Trinkley, K.E.; Porter, K.; Nahata, M.C. Efficacy and safety of atypical antipsychotics for behavioral symptoms of
dementia among patients residing in long-term care. Int. J. Clin. Pharm. 2018, 40, 135–142. [CrossRef] [PubMed]

23. Lapeyre-Mestre, M. Impact des benzodiazépines sur les fonctions cognitives et le risque de démence. Revue des arguments de
causalité issus des études observationnelles [Benzodiazepines, cognitive decline and dementia: A review of causality criteria
from published observational studies]. Therapie 2019, 74, 407–419. [CrossRef] [PubMed]

24. Papadopoulou, L.; Alexandri, F.; Tsolaki, A.; Moraitou, D.; Konsta, A.; Tsolaki, M. Neuropsychiatric symptoms in dementia. The
added value of cannabinoids. Are they a safe and effective choice? Case series with cannabidiol 3%. Ann. Case Rep. 2022, 7, 799.

25. Peprah, K.; McCormack, S. Medical Cannabis for the Treatment of Dementia: A Review of Clinical Effectiveness and Guidelines; Agency
for Drugs and Technologies in Health: Ottawa, ON, Canada, 2019.

26. Carotenuto, A.; Rea, R.; Traini, E.; Fasanaro, A.M.; Ricci, G.; Manzo, V.; Amenta, F. The effect of the association between donepezil
and choline alphoscerate on behavioral disturbances in Alzheimer’s disease: Interim results of the ASCOMALVA. Trial. J.
Alzheimer’s Dis. 2017, 56, 805–815. [CrossRef]

27. Colombo, D.; Caltagirone, C.; Padovani, A.; Sorbi, S.; Spalletta, G.; Simoni, L.; Ori, A.; Zagni, E. Gender differences in
neuropsychiatric symptoms in mild to moderate Alzheimer’s disease patients undergoing switch of cholinesterase inhibitors:
A post hoc analysis of the EVOLUTION study. J. Women’s Health 2018, 27, 1368–1377. [CrossRef]

28. Sharma, K. Cholinesterase inhibitors as Alzheimer’s therapeutics (Review). Mol. Med. Rep. 2019, 20, 1479–1487. [CrossRef]
29. Ueda, T.; Suzukamo, Y.; Sato, M.; Izumi, S.-I. Effects of music therapy on behavioral and psychological symptoms of dementia:

A systematic review and meta-analysis. Ageing Res. Rev. 2013, 12, 628–641. [CrossRef]
30. Folstein, M.F.; Robins, L.N.; Helzer, J.E. The mini-mental state examination. Arch. Gen. Psychiatry 1983, 40, 812–822. [CrossRef]
31. Fountoulakis, K.N.; Tsolaki, M.; Chantzi, H.; Kazis, A. Mini Mental State Examination (MMSE): A validation study in Greece.

Am. J. Alzheimer’s Dis. Demen. 2000, 15, 342–345. [CrossRef]
32. Mathuranath, P.S.; Nestor, P.J.; Berrios, G.E.; Rakowicz, W.; Hodges, J.R. A brief cognitive test battery to differentiate Alzheimer’s

disease and frontotemporal dementia. Neurology 2000, 55, 1613–1620. [CrossRef] [PubMed]
33. Konstantinopoulou, E.; Kosmidis, M.H.; Ioannidis, P.; Kiosseoglou, G.; Karacostas, D.; Taskos, N. Adaptation of Addenbrooke’s

cognitive examination-revised for the Greek population. Eur. J. Neurol. 2011, 18, 442–447. [CrossRef] [PubMed]
34. Yesavage, J.A.; Brink, T.L.; Rose, T.L.; Lum, O.; Huang, V.; Adey, M.; Leirer, V.O. Development and validation of a geriatric

depression screening scale: A preliminary report. J. Psych. Res. 1983, 17, 37–49. [CrossRef]

http://doi.org/10.1017/S1041610217001880
http://doi.org/10.1007/s11920-015-0640-7
http://doi.org/10.3233/JAD-150808
http://www.ncbi.nlm.nih.gov/pubmed/26757042
http://doi.org/10.1136/bmjopen-2016-012759
http://www.ncbi.nlm.nih.gov/pubmed/28302633
http://doi.org/10.1093/geront/gnx167
http://www.ncbi.nlm.nih.gov/pubmed/29361069
http://doi.org/10.1155/2017/1902807
http://www.ncbi.nlm.nih.gov/pubmed/28400839
http://doi.org/10.1111/j.1447-0594.2012.00849.x
http://www.ncbi.nlm.nih.gov/pubmed/22433025
http://doi.org/10.1111/j.1479-8301.2009.00299.x
http://doi.org/10.1111/j.1365-2702.2009.03016.x
http://doi.org/10.1001/jama.2012.36918
http://doi.org/10.1001/jamanetworkopen.2019.0828
http://doi.org/10.1097/WNN.0000000000000217
http://doi.org/10.1097/JCP.0000000000001083
http://www.ncbi.nlm.nih.gov/pubmed/31433335
http://doi.org/10.1007/s11096-017-0555-y
http://www.ncbi.nlm.nih.gov/pubmed/29189977
http://doi.org/10.1016/j.therap.2018.09.071
http://www.ncbi.nlm.nih.gov/pubmed/30337087
http://doi.org/10.3233/JAD-160675
http://doi.org/10.1089/jwh.2017.6420
http://doi.org/10.3892/mmr.2019.10374
http://doi.org/10.1016/j.arr.2013.02.003
http://doi.org/10.1001/archpsyc.1983.01790060110016
http://doi.org/10.1177/153331750001500604
http://doi.org/10.1212/01.wnl.0000434309.85312.19
http://www.ncbi.nlm.nih.gov/pubmed/11113213
http://doi.org/10.1111/j.1468-1331.2010.03173.x
http://www.ncbi.nlm.nih.gov/pubmed/20649904
http://doi.org/10.1016/0022-3956(82)90033-4


Brain Sci. 2022, 12, 691 11 of 11

35. Fountoulakis, K.N.; Tsolaki, M.; Iacovides, A.; Yesavage, J.; O’Hara, R.; Kazis, A.; Ierodiakonou, C. The validation of the short
form of the Geriatric Depression Scale (GDS) in Greece. Aging 1999, 11, 367–372. [CrossRef] [PubMed]

36. Tsolaki, M. Neuropsychological Evaluation of the Elderly; Melissa: Thessaloniki, Greece, 1997.
37. Hutton, J.T.; Dippel, R.L.; Loewenson, R.B. Functional Rating Scale for the Symptoms of Dementia. In Handbook of Geriatric

Assessment; Gallo, J.J., Reichel, W., Andersen, L., Eds.; Aspen Publishers: Rockville, MD, USA, 1998; pp. 77–80.
38. Politis, A.M.; Mayer, L.S.; Passa, M.; Mailis, A.; Lyketsos, C. Validity and reliability of the newly translated Hellenic Neuropsychi-

atric Inventory (H-NPI) applied to Greek outpatients with Alzheimer’s disease: A study of disturbing behaviors among referrals
to a memory clinic. Geriatr. Psychiatry 2004, 19, 203–208. [CrossRef]

39. Remington, R. Calming music and hand massage with agitated elderly. Nurs Res. 2002, 51, 317–323. [CrossRef]
40. Anderson, A.R.; Deng, J.; Anthony, R.S.; Atalla, S.A.; Monroe, T.B. Using complementary and alternative medicine to treat pain

and agitation in dementia: A review of randomized controlled trials from long-term care with potential use in critical care.
Crit. Care Nurs. Clin. N. Am. 2017, 29, 519–537. [CrossRef]

41. Forrester, L.T.; Maayan, N.; Orrell, M.; Spector, A.; Buchan, L.D.; Soares-Weiser, K. Aromatherapy for dementia. Cochrane Database
Syst. Rev. 2014, 2, CD003150. [CrossRef]

42. Ballard, C.G.; O’Brien, J.T.; Reichelt, K.; Perry, E.K. Aromatherapy as a safe and effective treatment for the management of agitation
in severe dementia: The results of a double-blind, placebo-controlled trial with Melissa. J. Clin. Psychiatry 2002, 63, 553–558.
[CrossRef]

43. Burns, A.; Perry, E.; Holmes, C.; Francis, P.T.; Morris, J.; Howes, M.-J.R.; Chazot, P.; Lees, G.; Ballard, C. A double-blind placebo-
controlled randomized trial of Melissa officinalis oil and donepezil for the treatment of agitation in Alzheimer’s disease. Dement.
Geriatr. Cogn. Disord. 2011, 31, 158–164. [CrossRef]

44. Ball, E.L.; Owen-Booth, B.; Gray, A.; Shenkin, S.D.; Hewitt, J.; McCleery, J. Aromatherapy for dementia. Cochrane Database Syst.
Rev. 2020, 8, CD003150. [CrossRef] [PubMed]

45. Akhondzadeh, S.; Noroozian, M.; Mohammadi, M.; Ohadinia, S.; Jamshidi, A.H.; Khani, M. Melissa officinalis extract in the
treatment of patients with mild to moderate Alzheimer’s disease: A double blind, randomised, placebo controlled trial. J. Neurol.
Neurosurg. Psychiatr. 2003, 74, 863–866. [CrossRef] [PubMed]

46. Moyle, W.; Murfield, J.E.; O’Dwyer, S.; van Wyk, S. The effect of massage on agitated behaviours in older people with dementia:
A literature review. J. Clin. Nurs. 2013, 22, 601–610. [CrossRef] [PubMed]

47. O’Neil, M.E.; Freeman, M.; Portland, V. A Systematic Evidence Review of Non-Pharmacological Interventions for Behavioral Symptoms of
Dementia; Department of Veterans Affairs: Washington, DC, USA, 2011.

48. Lin, P.W.K.; Chan, B.F.; Ng, F.L.; Lam, C.W. Efficacy of aromatherapy (Lavandula angustifolia) as an intervention for agitated
behaviours in Chinese older persons with dementia: A cross-over randomized trial. J. Geriatr. Psychiatry 2007, 22, 405–410.
[CrossRef]

49. Yang, M.-H.; Lin, L.-C.; Wu, S.-C.; Chiu, J.-H.; Wang, P.-N.; Lin, J.-G. Comparison of the efficacy of aroma-acupressure and
aromatherapy for the treatment of dementia-associated agitation. BMC Complem. Alt. Med. 2015, 15, 93. [CrossRef]

50. Press-Sandler, O.; Freud, T.; Volkov, I.; Peleg, R.; Press, Y. Aromatherapy for the treatment of patients with behavioral and
psychological symptoms of dementia: A descriptive analysis of RCTs. J. Altern. Complem. Med. 2016, 22, 422–428. [CrossRef]

51. Hansen, N.V.; Jørgensen, T.; Ørtenblad, L. Massage and touch for dementia. Cochrane Data Syst. Rev. 2006, 4, CD004989. [CrossRef]
52. Tondi, L.; Ribani, L.; Bottazzi, M.; Viscomi, G.; Vulcano, V. Validation therapy (VT) in nursing home: A case-control study.

Arch. Gerontol. Geriatr. 2007, 44, 407–411. [CrossRef]
53. Neal, M.; Wright, P.B. Validation therapy for dementia. Cochrane Database Syst. Rev. 2003, CD001394. [CrossRef]
54. Livingston, G.; Johnston, K.; Katona, C.; Paton, J.; Lyketsos, C.G. Old Age Task Force of the World Federation of Biological

Psychiatry. Systematic review of psychological approaches to the management of neuropsychiatric symptoms of dementia. Am. J.
Psychiatry 2005, 162, 1996–2021. [CrossRef]

55. O’Connor, D.W.; Ames, D.; Gardner, B.; King, M. Psychosocial treatments of behavior symptoms in dementia: A systematic
review of reports meeting quality standards. Int. Psychogeriatr. 2009, 21, 225–240. [CrossRef] [PubMed]

56. Lee, G.E.; Kim, J.Y.; Jung, J.H.; Kang, H.W.; Jung, I.C. Non-pharmacological interventions for patients with dementia: A protocol
for a systematic review and meta-analysis. Medicine 2019, 98, e17279. [CrossRef] [PubMed]

57. Deponte, A.; Missan, R. Effectiveness of validation therapy (VT) in group: Preliminary results. Arch. Gerontol. Geriatr. 2007,
44, 113–117. [CrossRef] [PubMed]

58. Ortí, J.E.D.L.R.; García-Pardo, M.P.; Iranzo, C.C.; Madrigal, J.J.C.; Castillo, S.S.; Rochina, M.J.; Gascó, V.J.P. Does music therapy
improve anxiety and depression in Alzheimer’s patients? J. Altern. Complement. Med. 2018, 24, 33–36. [CrossRef]

59. Cammisuli, D.; Danti, S.; Bosinelli, F.; Cipriani, G. Non-pharmacological interventions for people with Alzheimer’s Disease:
A critical review of the scientific literature from the last ten years. Eur. Geriatr. Med. 2016, 7, 57–64. [CrossRef]

60. Raglio, A.; Bellelli, G.; Traficante, D.; Gianotti, M.; Ubezio, M.C.; Villani, D.; Trabucchi, M. Efficacy of music therapy in the
treatment of behavioral and psychiatric symptoms of dementia. Alzheimer Dis. Assoc. Disord. 2008, 22, 158–162. [CrossRef]

http://doi.org/10.1007/BF03339814
http://www.ncbi.nlm.nih.gov/pubmed/10738851
http://doi.org/10.1002/gps.1045
http://doi.org/10.1097/00006199-200209000-00008
http://doi.org/10.1016/j.cnc.2017.08.010
http://doi.org/10.1002/14651858.CD003150.pub2
http://doi.org/10.4088/JCP.v63n0703
http://doi.org/10.1159/000324438
http://doi.org/10.1002/14651858.CD003150.pub3
http://www.ncbi.nlm.nih.gov/pubmed/32813272
http://doi.org/10.1136/jnnp.74.7.863
http://www.ncbi.nlm.nih.gov/pubmed/12810768
http://doi.org/10.1111/j.1365-2702.2012.04234.x
http://www.ncbi.nlm.nih.gov/pubmed/23164052
http://doi.org/10.1002/gps.1688
http://doi.org/10.1186/s12906-015-0612-9
http://doi.org/10.1089/acm.2015.0186
http://doi.org/10.1002/14651858.CD004989.pub2
http://doi.org/10.1016/j.archger.2007.01.057
http://doi.org/10.1002/14651858.CD001394
http://doi.org/10.1176/appi.ajp.162.11.1996
http://doi.org/10.1017/S1041610208007588
http://www.ncbi.nlm.nih.gov/pubmed/18814806
http://doi.org/10.1097/MD.0000000000017279
http://www.ncbi.nlm.nih.gov/pubmed/31568010
http://doi.org/10.1016/j.archger.2006.04.001
http://www.ncbi.nlm.nih.gov/pubmed/16712981
http://doi.org/10.1089/acm.2016.0346
http://doi.org/10.1016/j.eurger.2016.01.002
http://doi.org/10.1097/WAD.0b013e3181630b6f

	Introduction 
	Materials and Methods 
	Subjects 
	Procedure 
	Interventions 
	Measures 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

