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ABSTRACT

This workis licensed under a Creative

gy trbution 4.0 ntematioral 3 Balance disorder in patients with stroke can cause the loss of independence and

:increase possibility of falling. The olfactory stimuli can activate the brain areas involved in balance activi-

ties. This study aims to investigate the effect of balance exercises combined with olfactory stimuli on the
balance of patients with stroke.
[VETELE In this randomized clinical trial, 32 patients with stroke were randomly assigned into groups
of balance+olfactory stimulation and balance. The first group performed the balance exercises while
wearing a mask containing the lavender essential oil. The second group performed the balance exercises
while wearing a mask containing distilled water. Both groups performed the exercises for 20 min at one
session. The timed up & go (TUG) test, 10-m walk test with self-selected speed, and Mini-Balance Evalu-
ation Systems Test (Mini-BEST) were used for assessments. The data were analyzed in SPSS software,
version 22. P<0.05 was statistically significant.
5T The mean score of 10-m walk test before and after the intervention was significantly different
(decreased) in the combined group (P=0.001) and balance group (P<0.001). The mean TUG score before
and after the intervention was also significantly different (decreased) in the combined group (P= 0.008)
and balance group (P=0.003). The mean score of mini-BEST before and after the intervention was also
significantly different (increased) in the combined group (P=0.001) and balance group (P= 0.008). No
significant difference was observed in the mean scores of 10-m walk test (P=0.386), TUG test (P=0.720)
and mini-BEST (P=0.152) between the two groups before and after the intervention.
One session of balance exercise can improve the static and dynamic balances of patients with
stroke. Including the olfactory stimulation by the lavender essential oil in the balance exercise program

Received: 21 Dec 2019 has no significant effect. It is recommended that the effects of long-term use of different olfactory stimuli
Accepted: 20 Jan 2020 on the balance of patients with stroke should be investigated in the future studies.
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Introduction

troke is one of the leading causes of disabil-

ity and death in the world. The incidence of

stroke in Iran is higher among women and

young people compared to the European

countries. Almost 40% of stroke patients

suffer from severe disabilities and disorders
such as hemiplegia, spasticity, and imbalance. Balance dis-
order is common among 83% of stroke patients; although
33% of them are able to walk, they have impaired balance.
Therefore, balance plays a crucial role in stroke rehabilita-
tion programs.

Somatosensory, vestibular, and vision systems, in addition
to olfactory system, have a role in balance. The olfactory
stimuli can activate the brain areas involved in balance in-
cluding the insular cortex. The functional MRI studies have
shown the activation of this region during balance activities.
Various part of the cerebellum is activated by olfactory stim-
uli. This study aims to investigate the effects of combining
balance exercises with olfactory stimulation on dynamic bal-
ance of patients with stroke.

Materials and Methods

In this randomized clinical trial with a pretest/posttest de-
sign, 32 patients with stroke referred to a rehabilitation cen-
ter in Ahvaz, Iran, participated. The inclusion criteria were:
Having the stroke in the past six months, the mini-mental
state examination (MMSE) score of 24, and being able to
walk for 10 m without the use of assistive devices. Those
with musculoskeletal or cardiovascular problems that could
affect their ability to stand and walk or were allergic to lav-
ender essence were excluded from the study. Patients were
randomly divided into two groups of balancetolfactory
stimulation (n=16) and balance (n=16). The first group per-
formed the proprioception exercises while wearing a mask
containing the lavender essential oil. The second group per-
formed the proprioception exercises while wearing a mask
containing distilled water. The exercises were performed for
20 minutes at one session.

The intervention consisted of three phases. In the first phase
(lasted for 4 minutes), the patient was asked to stand on a rig-
id and stable surface like the ground and keep the position for
10 seconds. This was repeated 5 times. Then, the patient was
asked to raise and lower the heels for 10 seconds in 5 repeti-
tions. After that, the patient was asked to stand on one leg for
10 seconds and repeat it 5 times. In the second phase (lasted
for 4 minutes), dynamic exercises were performed. The pa-
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tient was asked to stand on an unstable surface like foam
and keep their standing positioning for 10 seconds. This was
repeated 5 times. Then, the patient was asked to raise and
lower both heels for 10 seconds in 5 repetitions. Afterwards,
the patient was asked to stand on one leg for 5 seconds and
repeat it 10 times. In the third phase, functional exercises was
performed for 7 minutes. The patient was asked to stand on
a foam-like surface and walk on it for 6 minutes. Then, the
patient was asked to maintain a squat position on a chair and
then stand from that position. This was lasted for one minute.
There was a 2-min rest interval.

Patient characteristics such as age, gender, type and
onset of stroke were recorded. Then, the timed up &
go (TUG) test, 10-m walk with self-selected speed,
and mini-balance evaluation systems test (Mini-BEST)
were performed before and after interventions. De-
scriptive statistics were used to describe the collected
data. To test the normality of the data distribution, the Shap-
iro-Wilk test was used. The non-parametric Mann-Whitney
U test, paired t-test, and Wilcoxon test were used to examine
the difference pf the means. The data were analyzed in SPSS
software, version 22. P < (.05 was statistically significant.

Results

The mean age of participants was 55.9 £ 10.1 years, ranged
35-79 years. Of 32 participants, 16 were men and 16 women.
The results of the Shapiro-Wilk test showed that the vari-
ables of age, weight, height, body mass index, and MMSE
score had a normal distribution (P> 0.05). The results of t-test
showed that the age, height, and body mass index of the two
groups were not significantly different (P>0.05). The results
of Mann-Whitney U test showed that the mean MMSE score
and the onset time of stroke (month) were not significantly
different between the two groups (P>0.05). The result of chi-
square test showed that the two groups were not significantly
different in gender and educational level (P>0.05).

The mean scores of 10-m walk test before and after the inter-
vention were significantly different in the balance + olfactory
stimulation group (P=0.001) and balance group (P<0.001).
The mean TUG scores before and after the intervention were
also significantly different in the balance+olfactory stimu-
lation group (P=0.008) and balance group (P= 0.003). The
mean scores of the Mini-BEST before and after the interven-
tion were also significantly different in balancetolfactory
stimulation group (P=0.001) and balance group (P=0.008).
There was no significant difference in the mean scores of the
10-m walk test (P=0.386), TUG test (P=0.720), and Mini-
BEST (P=0.152) between the two groups before and after
the intervention.
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Discussion

One session of balance exercise can improve the static
and dynamic balances of patients with stroke. Including
the olfactory stimulation by the lavender essential oil in
the balance exercise program has no significant short-term
effects. It is recommended that the effects of long-term
use of different olfactory stimuli on the balance of patients
with stroke should be investigated in the future studies.
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3. 10-Meter Walked Self-Selected Pace (10-MWSSP)
4. Mini-Balance Evaluation Systems Test (MiniBEST)
5. Timed Up & Go (TUG)
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10. Shapiro Wilk Test
11. Mann Whitney Test
12. Wilcoxon Test
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6. 10-Meter Walked Self-Selected Pace(10-MWSSP)
6. Mobility Measurement

8. Mini-Balance Evaluation Systems Test

9. Timed up & Go (TUG)

05,5 SUSE dy odudy gy O3l SSLdCases Slasin.) Jods

P Sl Jilas arochl oot s Sila 09,5 P
s YA OY/SAEAA Otales!
AN (oo
va A ONB£Y /A JyS
Y+ a- YA+ END/NY halesl
“IEA (pS9kS)csis
yY- oy YNMENFIYVY Jos
)y VoF WeISVEVY/ -5 otsles!
+12y (e sil)as
140 Y00 VAT /5 Js
Ya/ay Yoloy YEIVAZY/AA otleff
aal (@2 520 3t pSPS) 5 0355 a3l
YA y-lov YYIYVES/YD S
YA il LZZARE-TILY talel
-If8 0D Cgndg bsS (g0
YA Yf YOINVEN/FY Jys
Y ) VOIFYEY +IVE otlos!
a\l (elo)es o £958 lo
A¥ 4 YA IYEEVUPE Jys

(550 4 o lost JSUSS gt (it Sy ol e i 03 315 4205 e


http://medrehab.sbmu.ac.ir/

od9s Jloy dsazgil axms so o)Lt | Loyl «ilyuuis of jo
L oedy ol e Ve (ol (olas ygasl opad piolie o8
Wosls 55,0 dunlie (gl 900 G903] 5 emgllan sy
an g J3 anslio glp o9mS WLy 01903l 51 9 09,5 ¥ (e
s oolial gl

caially ol (yg03T 0o dilia oy (i ¥ o)l Jgur gl
03;\' &ﬁ;d&a&‘&bay,ﬂaouﬂh&é)o‘)}a \e.
S35 Lueds (P=/VAY) bl (g holine (g Lol oglis o L
dulie ilodgy luod iyl 5l aalllas laiyl 10 09,5 ¥
hgr Syome ghls 09,3 50 alejl 5l say 5 JB slaaile
6 yo5 dilo L2alS )0 (g loline (g lol SU g, ol ol oylis
Gl 4815 (5500 41w 4 Mo oy Lo 4o Jolas (yg03] o
(P=+[++Y)

09,5 1) (510D Cundy olisS (gail 5 TS o5 Sl
Y 6l 0905 b (P> 0) auzils Jlo s 565 (iales]
25 (S 0855 (AL 9 03 s (il b (25 JiTune 095
(P>~ ) xzbhai g g5 b5 g Joline (] oglis cog S Y

ails ol Lt (Sygise 67l g03l @S (rrizren
2 55 Sl E9d oy 9 (S5 Cunidg olisS (yg03] oyl
azmss (P>+[+0) sl (g lobiae G)LJ Sglis 09,8 ¥
b 5 oz @595 31095V o (Lt 523 TgoslS gl
(P> [+ 0) asalss g lobinne (5 Lol Cglis eMams
09031 0303 uSiles polie oy F 9 ¥ oY o)lad Joloor
9 Pl soglbe ey b 38 oy pie Ve (2l (Jolas
s oS Lo (25, 9 °~\_*36)-:f Olej (i
4 Ghalesl 9 U5 sloog )5 5o talesl plondl 5l g 9 U5

13. Body Mass Index (BMI)
14. Chi-Square Test
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