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Abstract

Objective: The is study examined the effects of geranium aroma on anxiety among patients with
AMI.

Methods: This randomized, triple-blind, placebo-controlled clinical trial recruited 80 patients with
AMI through convenience sampling. The patients were alocated to geranium and placebo groups (n =
40 each) using dratified block randomization. On the second day of admission three drops of
geranium essential oil and placebo were poured on absorbing patches attached inside the oxygen
masks of the geranium and placebo groups, respectively. The patients were asked to inhae the aroma
for 20 minutes a day on two consecutive days.

Results: al stages of the intervention, the two groups had a significant difference in anxiety scores,
i.e. geranium aroma caused significantly greater reductions in the anxiety scores (P < 0.001).

Conclusion: Inhalation aromatherapy with geranium essentia oil is recommended as an easy-to-use,
intervention to reduce anxiety among patients with AMI.
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infarction: A triple-blind randomized clinical tria |

1. Introduction

Myocardial infarction (MI) is one of the most présat types of coronary artery diseases [1, 2].

In today’s industrial world, acute Ml (AMI) is amgrthe a major causes of death which requires
urgent treatment [3]. It leads to considerable lullgy, decreases patients’ performance and
efficiency, and imposes the greatest health casesdd]. MI causes not only physical problems,

but also psychological problems such a anxietygtetj depression, and sleep disorder/disruption
[5-10].

MI patients experience high levels of anxiety do€tanges occurring in their routine daily life
[11] . About 42% of MI patients experience anxigtg?]. Peter et al. found that anxiety was still
present and was even exacerbated in Ml patientsnwrgh after hospital discharge [13]. A
number of studies have identified the risk factofsanxiety among MI patients admitted to
cardiac care units (CCUs). These risk factors mhelseparation from family, being in an
unfamiliar environment, fear of strangers [1], essiee noise, constant light, unpleasant smells,
frequent care [5], fear of the disease, sleep desddisruption, pain and uneasiness [14], lack of
knowledge regarding diagnostic procedures and owsotreatment costs, worries about one’s
ability to take care of themselves and going backadrk, and fear of the risk of death [15].

By stimulating the sympathetic nervous system aatbcholamine release, anxiety affects
patients’ physiological responses, e.g. respirataty, heart rate, blood pressure, and myocardial
oxygen demand, and threatens their life [16, 1 4rédver, anxiety disturbs coronary circulation
and thus exacerbates patients’ conditions and @aadcular complications, and ultimately
decreases their quality of life [5, 14, 18].

Patients admitted to CCUs experience severe andiging the first 48 hours. Therefore, CCU
nurses need to reduce patients’ anxiety and impttosie quality of life by the administration of
independent nursing interventions [1, 16].

Various pharmaceutical treatments (e.g. anti-agpximeedications and tranquilizers) [19] and
non-pharmaceutical approaches have been employambrtwol anxiety in Ml patients [6].

Although mentioned medications may reduce anxigtgy have other side-effects including
fatigue, dizziness, and restlessness [20]. Thezefoomplementary and alternative medicine
(CAM), an adjuvant non-pharmaceutical treatment heceived considerable attention from
both the patients and healthcare providers in tegears [21]. Aromatherapy is a unique and
developing complementary method [1,19]. widely udedalleviate emotional and physical
symptoms through the inhalation of vapors or alsmmmf oils [22]. According to initial clinical

trials, aromatherapy is effective in reducing strgsain, and depression [23]. A number of



essential oils including those extracted from lalesn jasmine, rosemary, rose, geranium, and
Roman chamomile, have been utilized for treatingchslogical symptoms, such as anxiety
[24]. Gaye et al. concluded that aromatherapy Bagmitly decreased anxiety [25].

Extensive evidence suggest the natural oil extdaittan geranium, more precisely pelargonium,
as a safe essential oil with various active ingreti numerous beneficial effects. It stimulates
the lymphatic system, enhances wound healing, @sdgsses antiseptic, anti-microbial, anti-
fungal, and anti-eczema properties [26-28]. Moreptlee antioxidant effects, of geranium can
lead to decreased levels of anxiety, anger, restéss, and emotional depression [27, 29, 30].

A review of the literature indicated the absencestoidies on the effects of geranium on M
patients’ anxiety [20]. In a study on nulliparousomen, Rashidi et al. confirmed the
effectiveness of aromatherapy with geranium esslkeaili in reducing anxiety during labor [20].

Najafi et al. reported decreased anxiety in Ml grat8 following inhalation aromatherapy with
lavender essential oil [31]. Cho et al. concludkdt taromatherapy with Roman chamomile,
citrus aurantium, and lavender essential oils deme anxiety in patients undergoing
percutaneous coronary intervention (PCI) [1].

A systematic review by Ernest and Cook suggestechatherapy to have mild and transient
effect. However, considering the unreliable resutisorrect measurements, and small sample
sizes of the reviewed studies, the researcherkliiged the need for further studies to evaluate
the effects of aromatherapy on patients’ anxiet$].[3Apparently, previous studies have
evaluated the effects of aromatherapy with geraranch other essential oils on anxiety in small
numbers of patients without cardiac diseases. M@amedhe Methods section of such studies did
not include the frequency of aromatherapy sessidumstion of the interventions, or the use of
placebo) [1, 20, 31].The therapeutic use of aroerathy remains controversial due to lack of
scientific evidence on effectiveness and safety. [22

2. Objectives

Despite the potential effects of geranium essentiaho clear evidence is available on its effects
on anxiety among AMI patients, Therefore, the pmestudy evaluated the effectiveness of
geranium essential oil on anxiety among patientsitield to CCUs due to AMI.

3. Materials and Methods
3.1. Subjects

This randomized, triple-blind, placebo controlldohical trial was performed during December
2016 - May 2017. A total of 80 patients with MI weselected through non-random consecutive
sampling and allocated to (geranium and placebm)gg using stratified block randomization to
ensure homogeneity in terms of sex and age.

3.2. Inclusion criteria

The inclusion criteria were age 18-60 years, anitefe diagnosis of AMI based on
electrocardiography, the absence of cardiopulmoresyscitation (CPR) upon emergency room



admission, no history of allergic rhinitis, eczeraaknown respiratory disorders such as asthma
and chronic obstructive pulmonary disease, no sraell taste disorders, no uncontrolled
medical/chronic disorders, orientation to time,cplaand self, no known mental ilinesses, no
history of head trauma or seizures, no diseasesimgauwsleep disruption, e.g. migraine,
rheumatoid arthritis, and nocturnal respiratoryodiers, no drug addiction, stable vital signs, no
pain during the interview and while filling out tlggiestionnaire, no allergy to the used essential
oils, not using benzodiazepines, analgesics, araaxiety drugs at least 10 hours prior to the
intervention, no history of CAM at least one wea{dre the intervention, and scoring above 20
on the State-Trait Anxiety Inventory (STAI).

3.3. Exclusion criteria

The exclusion criteria were unwillingness to couén participation, cardiac shock,
cardiopulmonary arrest, or Ml during the intervenii decreased consciousness during the
intervention, cardiac dysrhythmia, ventricular filation, cardiogenic shock, use of
benzodiazepines, analgesics, or anti-anxiety maditg allergic-respiratory diseases, including
dysrhythmia, and hemodynamic instability or deaihirty the study.

3.4. Blinding

Both the researcher who collected the data befodeadter aromatherapy and the participants
were blinded to the grouping. The essential oil wias covered with a black strip, and its type
was unknown to the healthcare provider. The treatsn@romatherapy) and patient evaluations
were performed by a cardiac nurse. The geraniump&awtbo groups received aromatherapy in
different times and places. Moreover, the researai® entered the data into the software and
analyzed them was blinded to group allocation.

3.5. Randomization

The patients were randomly assigned to the geraandrplacebo groups (n=40 each). Software-
generated numbers were used simple randomizationindependent person who was not
involved in the study performed the randomization.

3.6. Intervention

The patients in the geranium group, who had hemaayerstability (n=40), received pure
geranium essential oil diluted with primrosel0% toila final concentration of 100% on the
second and third days of their CCU stay. Aromaiemaas continued until the third and fourth
days of admission. The subjects in the placebop(na40) received sunflower oil 12%. Before
the intervention, a dark glass container contaimatral rosewater was placed under the nostrils
of the patients in the geranium group to examirg tblfactory nerve. The patients were asked
to report identify the aroma and were excludetdiytfailed.

In the geranium group, a trained nurse poured ttireps of geranium essential oil on absorbing
patches connected inside the patients’ oxygen mast#isasked the patients to inhale the aroma
for 20 minutes. Based on previous studies, aromaplyewas performed for 20 minutes twice
daily (10-11 a.m. and 6-7 p.m.) on two consecutiags [31]. The same procedure, using



sunflower oil, was repeated for the patients ingleeebo group. Every day, symptoms such as
dyspnea, chest pain, dysrhythmia, and changedahsigns were checked recorded. None of the
patients manifested these symptoms during the siadgd.

A researcher blinded to the allocation proceduraiagtered the STAI to measure the patients’
anxiety 30 minutes before and 15 minutes afterintexvention. Data collection was performed
using a demographic questionnaire and the STAI. démmographic questionnaire contained
items on age, sex, level of education, place ofleexe, and marital status, history of Ml in first-
degree relatives, use of prescribed tranquilizerspking, and known underlying diseases
(Figure 1).

3.7. Data collection instruments

Anxiety was measured using the STAI. The inventamysists of 20 items scored on a four-point
Likert scale (1= almost never to 4=almost alwaiteins 1, 2, 5, 8, 10, 11, 15, 16, 19, and 20 are
reverse-scored. The total score ranges betweem@®@ and scores 21-39, 40-59, and 60-80
indicate mild, moderate, and severe anxiety, raspyg. Score 20 shows the absence of anxiety,
and higher scores suggest higher anxiety levels T3t reliability of the Persian version of the
STAI was estimated at 0.93 (Cronbach’s alpha) far $tate anxiety subscale. Its concurrent
validity was confirmed using clinical interviewscanomparison with a number of anxiety scales
[34]. In the present study, the test-retest rdiighof this instrument was calculated as 0.84. To
evaluate its face and content validity, the questare was distributed among 10 faculty
members of medical universities and revised basdti@r comments.

3.8. Statistical analysis

Data were analyzed using SPSS 16.0 (SPSS Inc.a@hidL, USA). Chi-squared test-s were
applied to compare the two groups in terms of fezgy distribution and homogeneity of
gualitative variables. The normality of continuasiables was assessed using the Kolmogorov-
Smirnov test. After ensuring the normality of datadependent t-tests and repeated-measures
analysis of variance (ANOVA), considering age as ¢bvariate, were performed to analyze the
data, P values less than 0.05 were consideredisagmni

3.9. Ethical consideration

The study protocol was designed in accordance th@lDeclaration of Helsinki and approved by
the Ethics Committee of Lorestan University of MediSciences(LUMS.REC.1395.160). The
trial was also registered in the Iranian RegistryCtinical Trials (IRCT2017011824080N10).
Written informed consent forms were obtained frdhthee participants.



Assessed for eligibility (n=80)

Excluded (n=0)

Randomized (n=80)

Did not meet inclusion criteria (n=0)

Refused to participate (n=0)

Allocated to intervention (n=40)
Received allocated to intervention (n=40)

Did not Received allocated intervention (give reasons) (n=0)

l

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons disaffiliate)(n=0)

\4

Allocated to control (n=40)
Received allocated to control (n=40)

Did not Received allocated control (give reasons) (n=0)

v

Lost to follow-up (give reasons) (n=0)

Discontinued control (give reasons disaffiliate)(n=0)

\4

Analyzed (n=40): Excluded from analysis (give reasons)(n=0)

Analyzed (n=40): Excluded from analysis (give reasons)(n=0)

Figure 1. CONSORT flow diagram of the trial

4. Results

4.1.Homogeneity Test of Subjects

In this study, 80 patients with AMI were examinadtivo groups. Based on the demographic
characteristics (Table 1), the two groups were heatan terms of age, sex, level of education,
history of diseases, smoking, use of tranquilizarsl the history of Ml in first-degree relatives
(P<0.05 for all). Moreover, all patients were meadlti

Table 1. Individual characteristics of patients inthe aromatherapy group (received
Geranium) and control group (received placebo)




Variables Experimental (n = Control (n =40) P Value
40)
MeantSD MeantSD

Age 44/7#11/58 49/25%12/05 0.7
N (%) N (%)

Gender

Female 20(50%) 20(50%) 0.7

Male 20(50%) 20(50%)

Education

llliterate 20(50%) 21(52.5%) 0/71

Diploma 17(42.5%) 13 (32.5%)

Over Diploma 3 (7.5%) 6(15%)

Residency

Rural 30(75%) 25(62.5%) 0.3%

Urban 10(25%) 15(37.5%)

Known concurrent

diseases

Yes 23(60%) 25(65%) 0.78%

No 17(40%) 15(35%)

Family history of

MI

Yes 14(35%) 18(45%) 0.58

NO 26(65%) 22(55%)

Tranquilizer

consumption

Yes 17(42.5%) 15(37.5%) 0.59

NO 23(57.5%) 25(62%)

Smoking

Yes 7(17.5%0) 7(17.5%) 0.9%




No 33(82.5%) 33(82.5%)

. ANOVA
b: Chi-Square

4.2. Aromatherapy for the Anxiety

According to repeated-measures ANOVA, differenaesthe mean anxiety scores were
significant over time (P<0.001), i.e. time had gn#icant effect on anxiety. Based on Table 2,
aromatherapy with geranium essential oil signiftsameduced the mean anxiety scores at
various time intervals over the course of the st{Rk0.001). The differences were in the mean
anxiety scores were also significant in the placgtomp (P>0.001). Such significant reductions
can be justified by the great increase in anxietyes in the evening of the first day of the
intervention. The interaction effect of timex groums significant (P<0.001). Table 2 and
Figure 2 show that the two groups had significafieiences in terms of changes in the mean
anxiety scores. Compared to the placebo group,gdranium group showed a significant
reduction in the mean anxiety score after each i@essf aromatherapy (P<0.001).
Nevertheless, two the groups were not significadifferent in terms of the mean anxiety
scores at baseline (P>0.05).

Table 2. Comparison of mean and standard deviatioof anxiety scores between two
groups before and after intervention at different imes

Intervention Experimental (n= 40) Control (n=40) P Value

Time Mean + SD Meanz SD

Morning of First day

Before 62.05% 7.52 59.52 7.47 0.136
intervention

After intervention 24.3% 4.9 57.2# 6.58 <0.001
P Value <0.001 <0.001

Evening of First day

Before 59.92+ 6.1 58.1#7.15 0.245
intervention

After intervention 24.255.73 72.12+14.31 <0.001
P Value <0.001 <0.001

Morning of second day

Before 59.2%6.1 58.36.73
intervention 0.513




After intervention 22.523.42 56.2t6.46 <0.001

P Value <0.001 <0.001

Evening of second day

Before 57.9%7.26 56.55+7.8 0.40
intervention
After intervention 22.723.38 54.72+6.06 <0.001
P Value <0.001 <0.001
80.00— group
= Geranium
=== Placeho
70.00 5
w
| =
o
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"
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Figure 2. Comparison of the mean changes in the aiety scores of the two groups during a
period of an 8- time evaluation.



5. Discussion

Based on the results of this study, aromatheraply geranium essential oil caused significantly
greater reductions in anxiety compared to placélveshmen argues that, although no strong
evidence supports the effectiveness of aromatherapeating cardiovascular diseases, aroma
may have positive effects on these patients byaiedulepression and anxiety [35]. In line with
the present study, in a study on children candidatesurgery, Sirousfard et al. found that
geranium aroma decreased pain severity over tifme fhother study also confirmed the effects
of geranium aroma 2% on regulating vital signg, systolic and diastolic blood pressures,
among nulliparous women [20].

When an aroma is inhaled, the olfactory systemsfeas its molecules to the limbic system in

the brain. The limbic system then responds to timeutus and exerts its psychological effects.

Geranium aroma seems to have a similar mechanigimtoof other aromas, i.e. it applies its

anti-anxiety and analgesic effects by stimulating imbic system. The presence of numerous
components such as linalool, borneol, and terpjriaoteases the effects of this essential oil on
the central nervous system and benzodiazepinetmsgpnd thus enhances its anti-anxiety and
analgesic effects [27, 29].

Previous research has also examined the effeagerahium on other factors. Shahbazzadegan
concluded that drinking two cups of geranium tea geey for three weeks decreased certain
menopause symptoms, e.g. anxiety, hot flashesjrmainnia, However, such reductions were
not significant. The difference between these figdiand the results of our study. might have
been caused by the differences in the amounts attoehs of geranium consumption [36].
Geranium may exert more effects when inhaled, ligtrteeds further research.

In a similar study, Hur et al. indicated that raetherapy through massage with geranium
essential oil once a week for eight weeks signifilya decreased menopause symptoms,
especially hot flashes and pain, However, it wasahear whether these positive effects were
caused by massage, aromatherapy, or a combinafidooth [37]. Matthys reported that
geranium essential oil significantly alleviated deverity of acute bronchitis [38]. Another study
indicated that aromatherapy with various essentidd, including geranium essential oil,
significantly improved vital signs and anxiety lévduring university students’ first intravenous
injection [39]. Animal studies also reported thei-alepression effects of geranium essential oll
on white laboratory mice [40]. Although these sasdihave been performed on different
populations, their results are consistent with ¢hokthe present study, and confirm the positive
effects of aromatherapy with geranium essential oil

A review of related literature revealed the effeetiess of inhaling the aroma of other medicinal
plants on symptoms of cardiovascular diseases.fiNatjaal. showed the beneficial effects of
lavender aroma on reducing anxiety among MI pai¢Bt]. Shokri et al. reported a significant
reduction in the anxiety scores of MI patients duling the administration of oral capsules
containing Ducrosia anethifolia (Barilax) essent@l. [18]. Since we and Shokri et al.

administered medicinal plants through two differgoutes (inhalation vs. oral use), the
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beneficial effects of such plants seem to be indéeet from the route of administration.
Previous studies, generally showed the anti-anedfigcts of aromatherapy. Patients with M
experience high levels of anxiety which can bevadlied using non pharmaceutical approaches
such as aromatherapy.

Lytle et al. confirmed the positive effect of aradherapy on vital signs and sleep quality of
patients admitted to intensive care units (ICU4).[©ther studies reported the effectiveness of
inhaling Rosa damascene [42] and lavender essergabn reducing anxiety among coronary
angiography candidates [42, 43].

Some studies, however, published inconsistentltses8eifi et al. concluded that lavender
essential oil had no effects on anxiety among pttieindergoing open heart surgery [44],
Mohseni reported that aromatherapy with mint esalkeotl had no effect on vital signs or the
incidence of arrhythmia among MI patients [32]. &atly, some studies are in line with the
present study. The reported inconsistencies camxpéained by the difference in research
population, intervention characteristics (e.g. tgp@roma, dosage, and duration of use), and the
specific conditions of the patients.

6. Conclusion

Our findings suggested aromatherapy with geranigsemtial oil as a safe, easy-to-use, and
inexpensive method to decrease anxiety levels anfdvig patients. Anxiety is an important
factor determining patients’ comfort. As nurseséiavsignificant role in the emotional support
of patients with AMI in CCUs, cardiac nurses areoramended to use reliable evidence to
enhance their professional knowledge of aromatlyerapd to apply such techniques for
decreasing patients ‘anxiety.

7. Limitations

The duration of the study was short because otlinecal conditions of the patients in CCUs
and their transfer to post-coronary care units (BE)C Further studies are thus required to
examine the long-term effects of aromatherapy a@mgig the unique conditions of each patient.
Moreover, the patients’ response to aromatherapy Ima@&e been influenced by the emotional
support they received from nurses and familiesueustudies are also recommended to explore
the effect of aromatherapy with geranium esserdiblon other clinical outcomes of AMI
patients, including physiological indicators, paleep quality, and vital signs.
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Figure 2. Comparison of the mean changes in the anxiety scores of the two groups during a
period of an 8- time evaluation



