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ABSTRACT

Background: Clinical guidelines recommend non-pharmacological interventions as the first line of treat-
ment for agitation in dementia. One intervention that shows some promise as a treatment for agitation
is essential oils. The objective of this study was to provide preliminary evidence of the effectiveness and
feasibility of using topically-administered, individualized essential oil preparations for the alleviation of
agitation in persons with dementia.

Methods: We conducted a 10-week pragmatic, cluster-randomized, placebo-controlled, pilot feasibility
trial to compare the effectiveness of topically-administered, individualized essential oil preparations to
control (placebo) preparations. Outcomes included frequency and severity of agitation, quality of life, fre-
quency of antipsychotic medication use and physical restraint, incidence of adverse events, and trial fea-
sibility. Participants with dementia and clinically significant agitation were recruited from five residential
aged-care facilities across regional South Australia.

Results: Thirty-eight participants were randomized from five sites. Accounting for random effects, we
found statistically significant differences between the intervention and control groups in Pittsburgh Ag-
itation Scale (PAS) aberrant vocalization sub score, Cohen Mansfield Agitation Inventory (CMAI) verbally
agitated sub score and CMAI total score at week 4, but not at weeks 8 (post-intervention) or 10 (follow-
up). No significant time-group interactions were observed for other PAS/CMAI scores or sub scores, qual-
ity of life - Alzheimer’s disease total score, or frequency of physical restraint or as-needed antipsychotic
medication. No adverse events were reported in any group.

Conclusions: The study findings highlight some promising effects of topically-administered, individual-
ized essential oil preparations for agitation in dementia, and indicate that a large multi-center, cluster-
randomized controlled trial of this treatment is feasible.

Trial registration: Australian New Zealand Clinical Trial Registry [ACTRN12617001159347].

© 2021 Published by Elsevier B.V. on behalf of Korea Institute of Oriental Medicine.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

ing with dementia,” they can also increase burden of care, cost of
care, carer distress, carer depression, and the risk of elder abuse

Dementia is a chronic neurological disorder with escalating
global prevalence and burden.'> The behavioral and psychologi-
cal symptoms of dementia (BPSD) are a constellation of distressing
non-cognitive symptoms (e.g. agitation) that frequently accompany
dementia.*> Not only can BPSD be distressing to the person liv-
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and institutionalisation.6°

One class of medications commonly prescribed for the manage-
ment of BPSD are antipsychotics.!9 However, there are increasing
concerns regarding the high cost and safety of these agents.!!:12
Consequently, most clinical guidelines recommend antipsychotic
use only where agitation/psychosis symptoms are severe and there
is a high risk of harm to the person with dementia. In all other
cases, the first line of treatment should be non-pharmacological
interventions.'-1°
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Aromatherapy is a non-pharmacological intervention that uses
plant essential oils (administered via inhalation, ingestion or topi-
cal application) for therapeutic purposes. Empirical evidence sug-
gests plant essential oils may assist in the management of agi-
tation and BPSD by acting on the neuro-limbic system, and by
up-regulating neurotransmitter synthesis to generate antidepres-
sant, anxiolytic and/or sedative effects.!®-17 Some essential oils also
demonstrate anticholinesterase activity in vitro'®:19; a particularly
important action in the management of dementia.?’

Although plant essential oils are a biologically plausible, low-
cost and well-tolerated treatment for BPSD, the evidence of effec-
tiveness for BPSD is equivocal.?! There is also a need to explore
the effectiveness of individualized, combination essential oil prepa-
rations given that people with BPSD typically manifest a diverse
combination of psychopathological features, of which a ‘one-size-
fits-all' approach is neither appropriate nor patient-centred.” In
response, this study aims to provide preliminary evidence of the
safety and clinical effectiveness of topically-administered, individ-
ualized essential oil preparations for the alleviation of agitation in
persons with dementia.

2. Methods
2.1. Design

The Essential Oils for Agitation in Dementia [rELOAD] study was
a pragmatic, cluster-randomized, placebo-controlled, pilot feasibil-
ity trial. The trial was registered with the Australian New Zealand
Clinical Trial Registry [ACTRN12617001159347].

2.2. Hypotheses

2.2.1. Primary hypotheses
- Topically-administered, individualized essential oil preparations
are effective at reducing (a) frequency of agitation and/or (b)
severity of agitation in persons with dementia when compared
with control.
- The study is feasible to implement as a larger, longer-term
definitive randomized controlled trial.

2.2.2. Secondary hypotheses

- Topically-administered, individualized essential oil preparations
are effective at (a) increasing quality of life, (b) reducing fre-
quency of use of PRN (pro re nata, or as required) antipsy-
chotic medication, and/or (c) decreasing frequency of physical
restraint in persons with dementia when compared with con-
trol.
There is no statistically significant difference in the incidence
and severity of adverse events between topically-administered,
individualized essential oil preparations and control in persons
with dementia.

2.3. Settings

Study sites were required to be: (1) a residential aged-care fa-
cility located within regional South Australia, (2) a moderate-sized
facility with at least 50 beds, and (3) providers of nursing care to
persons living with dementia. Participants were recruited from five
aged-care facilities located across regional South Australia. Facili-
ties ranged in size from 60 to 100 beds, with each providing high-
level care to residents with dementia.

2.4. Sample

The study aimed for a sample size of 15 participants per study
arm. Based on Browne’s flat rule of thumb for two-armed pilot tri-
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als,22 a sample size of 30 participants was considered sufficient for
a pilot feasibility trial.

2.4.1. Participant inclusion criteria

Residents were eligible to participate in the study if they met
the following criteria: Resident of study site for >4 weeks; diag-
nosis of dementia (confirmed by Mini-Mental State Examination,
DSM-IV criteria or medical diagnosis); evidence of clinically signif-
icant agitation (i.e. score of >39 on the Cohen Mansfield Agitation
Inventory (CMAI), or score of >4 on the Pittsburgh Agitation Scale
[PAS]); and able to provide informed consent directly and/or via
substitute decision maker.

2.4.2. Participant exclusion criteria

Residents demonstrating any of the following criteria were in-
eligble to participate: Concurrent exposure to essential oils in any
form, or other novel therapeutic interventions for agitation; his-
tory of significant head trauma or brain lesions; or known al-
lergy/sensitivity to any ingredients in the active or control inter-
ventions.

2.5. Randomisation

Aged-care facilities meeting the site inclusion criteria were ran-
domly assigned (by a researcher not involved in the direct admin-
istration of the study) to the intervention or control group, at a
ratio of 1:1, using a computer-generated table of random numbers.
Randomization codes were held in sequentially-numbered opaque
sealed envelopes. Each envelope was selected by a third party (un-
aware of the allocation sequence) in consecutive order at the time
of site enrolment.

2.6. Interventions

Participants assigned to the intervention group received 1-2
topical creams (containing a bespoke blend of essential oils [4%] in
a cream base, with each product addressing behavioral/emotional
symptoms) and 1-2 topical oils (containing a bespoke blend of
essential oils [3%] in fractionated coconut oil, with each product
addressing behavioral/emotional symptoms). Participants also re-
ceived (where indicated), a topical ointment (containing a bespoke
blend of essential oils [6%] in an ointment base) to address factors
suspected of contributing to the patient’s agitation. Each formula-
tion was blended by a trained aromatherapist, in accordance with
the algorithm presented in Fig. 1.

Participants allocated to the control group received a single
control cream (cream base only) and control oil (fractionated co-
conut oil only). Both groups were topically administered (a) 2.5 mL
of each cream 2-4 times daily and PRN and (b) 2.5 mL of each
oil 2-4 times daily and PRN, with the intervention group also re-
ceiving (c) 1-2 mL of the ointment 2-4 times daily and PRN. The
intervention/control was administered for eight weeks. Products
and administration times were tailored to the needs of the par-
ticipant. Staff trained in the administration technique applied (a)
each cream to the participant’s forearms/face/neck/shoulders (de-
pending on participant preference), (b) each oil to the lower legs,
and/or (c) the ointment to the most appropriate site (e.g. site of
pain). Fidelity to the intervention/control was assessed using a cus-
tomized medication administration record.

2.7. Blinding

Participants, site staff and the research team were blinded to
group assignment. Intervention and control products were pro-
vided in identical packaging, and contents matched in color and
consistency. To mitigate the risk of potential de-blinding due to
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preferences, sensitivities and aversions.

contraindicated or disliked by the patient.

1. Complete patient health history and baseline assessments to ascertain individual needs,
2. Exclude all oils from the list of 38 ‘eligible’ (hypoallergenic) oils that are not indicated,

3. Select up to five essential oils from the list of remaining eligible oils that best address each of the
following: (a) the most frequent and most severe behavioural manifestations of agitation, (b) the
most frequent and most severe emotional manifestations of agitation, and/or (c) factors
suspected of contributing to the patient’s agitation (e.g. pain, insomnia).

4. Adhering to the principles of essential oil blending, add essential oils to a cream base at 4%
concentration (creams), a base of fractionated coconut oil at 3% concentration (oils) and/or an
ointment base at 6% concentration (ointment).

Fig. 1. Algorithm for essential oil selection.

odour, staff and participants were advised that differences in in-
dividual formulations would result in variations in product odour,
and this should not be misconstrued as an indicator of whether
the participant had been assigned the intervention or control.

2.8. Outcomes

2.8.1. Primary outcomes

Severity of agitation was determined using the 29-item CMAI?3,
and frequency of agitation was measured using the 4-item PAS.2*
Both outcome measures were completed by a senior nurse at base-
line (week 0), mid-intervention (week 4), post-intervention (week
8) and follow-up (week 10). Feasibility was determined by measur-
ing recruitment and retention rates, recording participant/staff ex-
periences of the study, and ascertaining fidelity to the intervention.
This outcome was assessed on completion of the study.

2.8.2. Secondary outcomes

Quality of life (QoL) was measured using the 13-item Quality
of Life - Alzheimer’s Disease scale (QoL-AD) instrument.2> Use of
PRN antipsychotic medication and use of physical restraint in the
two weeks preceding each assessment were recorded on the PAS.
These three outcome measures were completed by a senior nurse
at weeks 0, 4, 8 and 10. Adverse events were reported by the partic-
ipant/carer/nursing staff throughout the study using a customised
adverse event record, and assessed by the research team at weeks
1, 4 and 8.

2.9. Recruitment

Upon completion of a brief seminar describing the trial, nurs-
ing staff at each site notified eligible residents and the resident’s
family about the study. Flyers were also posted throughout study
sites, and distributed to eligible residents/substitute decision mak-
ers. Study information sessions were also held for substitute deci-
sion makers.

Residents/substitute decision makers interested in the study
were provided a copy of the participant information sheet. If the
resident/substitute decision maker verbalized their intention to
consent to participate, the research team arranged for the resident
and/or the resident’s substitute decision maker to provide written
consent.

2.10. Procedures

Upon receipt of the signed consent form, the research team
completed the participant enrolment form and baseline assess-
ments. Trial advocates (i.e. site staff overseeing the trial) assisted
the research team with enrolment documentation and baseline as-
sessments. These assessments were repeated at weeks 4, 8 and
10. Following the baseline assessment, the intervention/control was

commenced, as described above. To monitor adherence/fidelity to
the intervention/control, a daily administration record was main-
tained throughout the intervention period; this was periodically
assessed by the trial advocate throughout the trial, and by the re-
search team during scheduled assessments.

2.11. Statistical analysis

Data were analyzed by intention-to-treat using SPSS (v.25). A
per-protocol analysis was conducted for hypothesis-generating pur-
poses only. Missing data were handled using the multiple impu-
tation method. Means and standard deviations were used to re-
port normally distributed descriptive data, and medians and the
interquartile range were used to describe non-normally distributed
data. Frequency distributions and percentages were used to de-
scribe categorical data. Baseline differences between groups were
examined using independent samples t-tests and independent
samples median tests for continuous variables, and the Fisher’s ex-
act test for categorical variables. Linear mixed-effects models were
used to estimate the intervention effect for CMAI, PAS and QoL-AD.
The model used restricted maximum likelihood estimation, and
included two random effects (i.e. site and participant ID) to ac-
count for clustering. Fixed effects included group, time, and time-
group interaction. Outcomes were log-transformed as required to
improve normality and/or reduce heteroscedasticity.

3. Results

Forty-one residents from 5 aged-care facilities were screened
(Fig. 2). Three residents were ineligible as they failed to reach the
criteria for ‘clinically significant agitation’. The remaining 38 resi-
dents were randomly assigned to intervention (3 sites, n = 21 par-
ticipants) and control (2 sites, n = 17 participants). The median
number of participants per site was 6 (range 4-11) for the inter-
vention sites, and 8.5 (range 8-9) for the control sites.

Participants were predominantly female (68.4%), aged 82.13 +
8.09 years, normal weight (mean body mass index 24.26 kg/m?2),
and living with dementia of the Alzheimer’s type (44.7%) (Table 1).
Frequency of agitation (median CMAI total score, 64 [IQR 58.8,71]),
severity of agitation (median PAS total score, 8 [IQR 7,11.8]) and
quality of life (median QoL-AD total score, 24 [IQR 20,27.5]) at
baseline were largely in the low to mid-range. There were no sta-
tistically significant differences between groups at baseline for any
demographic variable or outcome measure.

3.1. Severity of agitation

Significant improvements in PAS total score and PAS subscores
(excluding PAS aggressiveness subscore) were evident in all partic-
ipants over time, according to the linear mixed model (Table 2).
A significant group effect was only observed for changes in PAS
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Fig. 2. Participant flow chart.

Table 1
Baseline characteristics of sample (n = 38)
Characteristic Intervention group (n = 21) Control group (n = 17) p value*
Age, mean (SD) 81.71 + 7.44 82.65 + 9.02 0.729
Sex, n (%) 0.161
Female 12 (57.14) 14 (82.35)
Male 9 (42.86) 3 (17.65)
Dementia type, n (%) 0.141
Alzheimer’s disease 13 (61.91) 4 (23.53)
Not specified 6 (28.57) 8 (47.06)
Mixed type 2 (9.52) 3(17.65)
Vascular 0 (0.00) 1(5.88)
Frontal lobe 0 (0.00) 1(5.88)
Restraint authority in place, n (%) 0.532
None 10 (47.62) 10 (58.82)
Chemical restraint 10 (47.62) 5(29.41)
Physical restraint 1 (4.76) 2 (11.77)
Body mass index [kg/m?], mean (SD) 2472 + 441 2414 + 4.04 0.589
Baseline CMAI total score, median (IQR) 63 (58.5,69.5) 65 (57.5,94) 1.000
Baseline PAS total score, median (IQR) 7 (6,11) 10 (7,14) 0.344
Baseline QoL-AD total score, median (IQR) 24 (21.5,28) 22 (17,28) 0.770

*means compared using independent samples t-test; medians compared using independent samples median test; categorical data compared
using Fisher’s Exact test

CMAI, Cohen Manfield Agitation Inventory; IQR, Interquartile range; PAS, Pittsburgh Agitation Scale; QoL-AD, Quality of life in Alzheimer's
disease scale.

aberrant vocalization subscore (p = 0.018). Accounting for ran- all participants over time (Table 2). While changes in CMAI total
dom (subject and clustering) effects, participants in the interven- score (median change, 22 [33.9%, control] vs. 13 [20.6%, interven-
tion group demonstrated a statistically significant reduction in PAS tion]) and CMAI physically aggressive subscore (median change, 5
aberrant vocalisation subscore (time-group interaction, -0.16; 95% [31.3%, control] vs. 2 [12.5%, intervention]) were relatively larger

CI -0.03 to -0.29; p = 0.020), and a marginally significant reduc- in the control group than the intervention group over time, group
tion in PAS total score (time-group interaction, -0.21; 95% CI -0.43 assignment and time-group interaction had no significant effect on
to 0.01; p = 0.058), at week 4 when compared with control. No scores (Table 2). For CMAI verbally agitated subscores, there was
significant time-group interactions were observed at weeks 8 and a statistically significant group effect (p = 0.012) and time-group
10. Controlling for the effect of treatment compliance had little im- interaction effect (p = 0.024). Accounting for random effects,
pact on these estimates. participants in the intervention group demonstrated a significant

reduction in CMAI verbally agitated subscores (time-group interac-
3.2. Frequency of agitation tion, -5.10; 95% CI -1.44 to -8.76; p = 0.007) and CMAI total scores

(time-group interaction, -8.19; 95% CI -0.45 to -15.9; p = 0.039) at

The linear mixed model showed significant reductions 4 weeks when compared with control. No significant time-group
(p < 0.001) in CMAI total score and CMAI subscores among interactions were observed at weeks 8 and 10. There was little
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Pittsburgh Agitation Scale (PAS), Cohen Manfield Agitation Inventory (CMAI), and Quality of life - Alzheimer’s disease (QoL-AD) scores over time, by group

Measurement Intervention group (n = 21) Control group (n = 17) p value® Mixed model analysis with interactions
Fixed effect p value*

PAS - total score, median (IQR)
Week 0 7 (6,11) 10 (7,14) 0.344 Time <0.001
Week 4 4 (3,7) 6 (4,9) 0.770 Group 0.857
Week 8 5(4,8) 3 (2,10) 0.945 Time~Group 0.018
Week 10 6(3,9) 5(2,8) 0.514

PAS - aberrant vocalisation subscore, median (IQR)
Week 0 2(1,3) 4 (3,4) 0.001 Time <0.001
Week 4 1(0,2) 2 (1,3) 0.050 Group 0.018
Week 8 0(2,1) 1(3,1) 0.770 Time~Group 0.004
Week 10 1(0,2) 1(0,2) 0.821

PAS - motor agitation subscore, median (IQR)
Week 0 2(1,3) 3(2,4) 0.133 Time <0.001
Week 4 1(1,2) 1(0,3) 0.945 Group 0.745
Week 8 2(0,2) 1(0,2) 0.468 Time~Group 0.130
Week 10 2(1,3) 1(0,3) 0.926

PAS - aggressiveness subscore, median (IQR)
Week 0 2(0,2) 2 (1,4) 0.427 Time 0.053
Week 4 0(0,2) 1(0,2) 1.000 Group 0.881
Week 8 1(0,2) 0 (0,2) 0.310 Time~Group 0.343
Week 10 1(0,4) 0(0,2) 0.310

PAS - resisting care subscore, median (IQR)
Week 0 2(2,3) 3(2,3) 0.950 Time <0.001
Week 4 2(0,2) 1(0,3) 0.677 Group 0.881
Week 8 2(1,3) 0 (0,3) 0.926 Time~Group 0.699
Week 10 2(1,2) 2(0,3) 0.984

CMAI - total score, median (IQR)
Week 0 63 (59,69) 65 (59,92) 1.000 Time <0.001
Week 4 46 (42,47) 47 (38,71) 0.375 Group 0.340
Week 8 51 (46,55) 41 (37,75) 0.192 Time”Group 0.070
Week 10 50 (37,55) 43 (34,70) 0.514

CMAI - physically aggressive subscore, median (IQR)
Week 0 16 (12,24) 16 (13,22) 0.945 Time 0.001
Week 4 15 (13,17) 11 (11,17) 0.192 Group 0.964
Week 8 14 (12,19) 11 (11,14) 0.273 Time~Group 0.306
Week 10 14 (11,19) 11 (11,14) 0.273

CMAI - physically non-aggressive subscore, median (IQR)
Week 0 28 (19,32) 26 (23,32) 0.718 Time <0.001
Week 4 18 (14,20) 14 (13,30) 0.514 Group 0.891
Week 8 19 (15,25) 16 (13,23) 0.468 Time~Group 0.412
Week 10 17 (14,25) 16 (11,22) 0.770

CMAI - verbally agitated subscore, median (IQR)
Week 0 19 (14,24) 25 (21,28) 0.214 Time <0.001
Week 4 11 (9,16) 22 (12,28) 0.050 Group 0.012
Week 8 13 (9,17) 18 (12,23) 0.770 Time~Group 0.024
Week 10 12 (8,17) 14 (11,27) 0.770

QoL-AD - total score, median (IQR)
Week 0 24 (22,27) 22 (17,27) 0.770 Time 0.159
Week 4 25 (23,27) 20 (16,24) 0.140 Group 0.123
Week 8 25 (21,26) 23 (18,28) 0.192 Time~Group 0.020
Week 10 24 (23,27) 25 (18,30) 0.770

" Medians compared using independent samples median test.

# p values associated with type Il tests of fixed effects using log-transformed data.IQR, Interquartile range.

variation in these estimates after controlling for the effect of
treatment compliance.

3.3. Quality of life

Greater improvements in median QoL-AD total scores were ob-
served in the control group over time when compared with the
intervention (median change, 3 [12%, control] vs. 0 [0%, interven-
tion]; Table 2). The linear mixed model found no significant dif-
ference in QoL-AD total scores over time, or by group assignment,
but did show a statistically significant time-group interaction ef-
fect (0 = 0.020; Table 2). After adjusting for random effects, par-
ticipants in the intervention group showed a marginally significant
improvement in QoL-AD total scores at 4 weeks (time-group inter-
action, 2.90; 95% CI -0.28 to 6.08; p = 0.073), but not at 8 or 10

weeks, when compared with control. There was little variation in
these estimates after controlling for the effect of treatment com-
pliance.

3.4. Use of PRN antipsychotic medication

Fewer participants in the intervention group required PRN an-
tipsychotic medication in the week preceding the week 0, 4 and
10 assessments when compared with control (Table 3). Less PRN
antipsychotic medications were dispensed to participants in the
intervention group in the week preceding the week 0, 8 and 10
assessments relative to control. However, after accounting for ran-
dom effects, there was no significant time-group interaction at any
time point.
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Need for PRN antipsychotic medication and physical restraint in the past week, by group and time

Week Intervention group (n = 21)

Control group (n = 17)

Number of participants Number of PRN

requiring PRN antipsychotic

antipsychotic medications

Number of PRN
antipsychotic medications

Number of participants
requiring PRN antipsychotic

medication dispensed medication dispensed

Week 0 3(14.3%) 6 6 (35.3%) 15

Week 4 3(14.3%) 8 5 (29.4%) 5

Week 8 5 (23.8%) 14 5 (29.4%) 18

Week 10 3(14.3%) 6 4 (23.5%) 20
Number of participants Number of times physical Number of participants Number of times physical
requiring physical restraint was required requiring physical restraint was required
restraint restraint

Week 0 0 (0.0%) 0 1 (5.9%) 7

Week 4 0 (0.0%) 0 5 (29.4%)

Week 8 0 (0.0%) 0 4 (23.5%)

Week 10 1(4.8%) 7 2 (11.8%)

PRN, as needed.

3.5. Use of physical restraint

The number of participants requiring physical restraint in the
week preceding each assessment was lower in the intervention
group relative to control, at all time points (Table 3). Participants
in the intervention group also required physical restraint less of-
ten than those in the control group, at each time point. Adjusting
for random effects showed no significant time-group interaction at
any time point.

3.6. Adverse events

No adverse events were reported by participants in any group,
at any time point.

3.7. Feasibility

3.7.1. Participant recruitment and retention

There were no difficulties in recruiting the required number of
eligible participants for the study. Participant retention was high
(92%), with only 3 participants lost to follow-up for reasons unre-
lated to the intervention (i.e. death).

3.7.2. Participant/staff experience

Staff feedback about the trial and the intervention/control was
generally positive. Staff found completing the outcome measures to
be helpful in understanding and articulating participant behaviors,
and no staff expressed concern about the burden of data collec-
tion. Staff administering the intervention/control spoke favorably of
the products, including the receptivity of participants to interven-
tion/control administration. Two participants each in the control
group and intervention group were averse to the applications how-
ever, primarily because they did not like physical contact; in these
cases, participants continued to be offered the intervention/control
throughout the trial, which were only applied after verbal consent
had been given by the participant.

3.7.3. Treatment fidelity

The level of fidelity to the treatment (i.e. percentage of ex-
pected applications administered) was lower in the intervention
group (Median 38%; IQR 22%,58%; Range 9%-85%), than the control
group (Median 73%; IQR 46%,79%; Range 5%-96%); this represented
a median difference of 35%, which was statistically significant
(p < 0.001). Several staff provided explanations for the low level of
compliance, including complexity of the protocol (particularly the
intervention protocol), uncertainty about the trial/intervention, and
absent-mindedness.

4. Discussion

This is the first known study to provide preliminary evidence of
the effectiveness and feasibility of using a combination of topically-
administered, individualized essential oil preparations for the alle-
viation of agitation in persons with dementia. The findings indi-
cate the intervention may be helpful in reducing severity of ag-
itation, frequency of agitation and quality of life, at least in the
first four weeks of treatment. There were also non-significant dif-
ferences between groups in the need for PRN antipsychotic medi-
cation and physical restraint. While participant/staff experience of
the trial and the intervention/control was generally positive, and
there were no adverse events reported against either treatment,
there were some challenges with maintaining treatment fidelity.
These findings and challenges are the focus of this discussion.

Our findings show some promise for using topical essential oils
for the management of agitation; in particular, reducing the sever-
ity and frequency of verbal agitation. The greater improvement in
verbal agitation symptoms relative to physical agitation symptoms
is a novel finding that has not been demonstrated in other aro-
matherapy trials to date. While the reason for this finding is not
entirely clear, it is possible to surmise from what is known about
the etiology of vocal behaviors in dementia.

Vocal behaviors in dementia are often triggered by physical,
psychological and/or environmental stimuli.2®-28 Given that the
frequency and route of exposure to the intervention and control
were comparable, it is unlikely that differences in vocalization be-
haviors between groups were attributed to changes in environmen-
tal stimuli. However, it is possible that changes in these behaviors
could have related to improvements in pain and stress, with these
symptoms shown to be responsive to the effects of essential oils
in previous trials.2?> Notwithstanding, these outcomes were not
measured in the current study and as such, are only hypothetical;
but they would be a useful focus for future research examining the
effectiveness of aromatherapy for agitation.

The presence of agitation and other behavioral and psychologi-
cal symptoms of dementia are shown to be associated with dimin-
ished quality of life.3! It is conceivable then that a reduction in ag-
itation would be commensurate with improvements in wellbeing.
While study findings revealed an improvement in participant qual-
ity of life during the first four weeks of the intervention, the dif-
ference between groups was only marginally significant. We spec-
ulate that the non-significant difference between groups in quality
of life scores may be attributed to dilution of the treatment effect
due a potential therapeutic effect of the control. The findings of a
meta-synthesis of eleven qualitative studies illustrates this point,
which revealed that the quality of life of people with dementia is
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predominantly influenced by connectedness.>? Given the intimate
nature of the intervention and control, it is possible that the act
of ‘touch’ helped forge a closer connection between participants
and staff, resulting in an improvement in participant quality of
life (in both groups). Another possibility is that poor treatment
fidelity leads to suboptimal dosing of the intervention, and a re-
duced treatment effect.?3-34

The approach to managing dementia-related agitation has
changed considerably over the past decade. What was once stan-
dard care (i.e. chemical and physical restraint), is now largely
considered unacceptable practice and/or a breach of aged-care
rights.?®> This means that the prevalence of these practices would
have inevitably started at a low base. Indeed, the vast majority
of participants in this trial were not administered PRN antipsy-
chotic medication or physical restraint during the study period.
This ‘basement’ effect might explain why between-group differ-
ences in these outcomes did not reach statistical significance.3% It
also raises doubts about the suitability of reporting use of PRN an-
tipsychotic medication or physical restraint as proxy measures of
agitation in settings where the use of these interventions is now
largely discouraged.

Findings from this pilot feasibility study suggest that it would
be feasible to conduct a large randomized controlled trial exam-
ining the effectiveness of topical essential oil preparations for ag-
itation in dementia. The research team encountered no difficul-
ties attracting or retaining the required number of participants
for the study, or collecting data. Further, staff, family and partic-
ipants were largely receptive to the intervention/control and trial.
Notwithstanding, treatment fidelity was found to be lower in the
intervention group than the control group.

Increased complexity of the intervention (e.g. greater number
of products) relative to the control most likely explains the differ-
ence in treatment fidelity between groups given that other factors
impacting fidelity (i.e. uncertainty and absent-mindedness) were
expected to be similar between groups. Indeed, intervention com-
plexity is shown to be an important moderator of treatment fi-
delity.>” Hence, simplification of the treatment protocol is recom-
mended to improve treatment fidelity in future trials using this
therapy.

A potential limitation of this study relates to blinding. While
strategies were put in place to mitigate the risk of de-blinding, it
is possible that differential odours of the intervention and control
products may have led some staff to make an assumption about
group assignment. However, this is probably unlikely given that all
trial advocates believed their facility had been assigned the active
intervention. Notwithstanding, it is not known if other staff admin-
istering the intervention/control shared the same view. Other lim-
itations of the study, such as treatment fidelity and potential ther-
apeutic effects of the control, have previously been discussed.

The findings of this study allude to some possible benefits of
using topically-administered, individualized essential oil prepara-
tions for agitation in dementia. The results also suggest a defini-
tive, multi-center, pragmatic, cluster-randomized controlled trial
comparing the effectiveness of topical essential oil preparations to
control preparations is feasible in this population. However, it is
important that any such trial give due consideration to the rec-
ommendations outlined in this paper, including those addressing
treatment fidelity, triggers of vocalization behavior and potential
therapeutic effects of the control.
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