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EOARANA ZIRAIO| HFE ME)|sHdl: JHEIHEAL

M = FHEN TS FANA e S e 2l QRS
slo] gbe] A& wolFEs Aol R3] wlEolth(Tu, Wang,

& Yeh, 2006).
1. A7) FaA sl hEAe #YeEd dAzks Fdew &
gk olE Falehe gAY vkst Z1sEE SAe 54
OECD H.1AE 3 9K(frail) =913} oli(disabled) =12 7 o] At xRIRIFVE A T7FE L, weleFAldoe]l HR-
de skl Fostn Qluh 3ok Azt dAE o] A& w7] AJFgE Zlo] &3} sido] Ak AdejellA] k2l
Q= AEHZE A7 A&E] AY ARl 7] QAR FE ALY AFQ] FEVFHE s Aol F5
Aol whd 7 Q= Aol Sl Afolan, Wi Aol glok 3 A Fog AdolAw ot olef dig AdF
oju] 7] stgtom HAAA YIS EAS sl A3 o7t AN 2FHI QA ke Aol 13ke] A
A7 EE AAAQ Fgo] Fow & £ Q= 2w Fostn oA o]F AAG AL e wARE PAIEH kel
Atk I F Fojxe FZE&F IS Y3l O|27I7HA k19 7lEel wEl 8-S 2% Oh (2000)°]

3
& met =21S 1, 2, 35w oE BRI, 2 s ue e 728 Aor, =219 JlerEd nE dEdeE e
ERIQ AN BeEs wtom #ge s 5 QA H TEolth
S tHSeonwoo & Oh, 2008). gl 654 o] FHE] AlAA 7)ol stEtelr] AR
QI Qo] ARt o] 27|ol= AelleHoel H& sk, 371 EAet & = Qe 754 o] REE £ o 7t
1, 25 wy5e] AdelA #YE s F e 4otk 1 g2A stetebr] AlFsiebrl, AR e 2ok 1d%st 1
gub 2 WF7F Axp gRkEo]) sokieqlor FiE F Qe PAEE AESA FozEH 80M olFFEE L o]He] H]gt
Qlo] A&l Hell whet Rl FA g s okt = o] ¢kel FMg vyt APEEAl ®thSeonwoo & Oh,
& A S EAPT= Fio] AxEHUL, QYA THEARY 2008). WA 654 o] thAdRZE RSl Rl QYA
AT JAE7 T o] AAHA HTh ol iFE oA AFERIS 75H B4 Aot A9 VIzh, #Ed
o] WHIAZS 7ML e AFxRle ¥ A H3e 2, B 9 Aghe]e] o] Ao whe} tpFE el glom, Th
Foo] 1wl ALV 5
+ B EES 0IE westn Estl e AyH] A9 e Al
w B e 7| RkEEE) A, 219 1520149 293), 47-589] AAE =79,
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gRlsh 4= QST Ko 5(2006) =1 QA A 2o FA) ol EEshal A s, oj5°] FE w2 AHE
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Purpose: Nurses’ management of Nursing Home residents’ remaining functional ability is phenomena
emphasizing as the main practice focus in long term care and has specific meanings within the context of quality
of life for fragile and disabled elderly people in nursing homes. This study was conducted to clarify and to
conceptualize the phenomena of nurses’ management of nursing home residents’ remaining functional ability.
Method: The Hybrid Model of concept development was applied to develop a concept of nurses’ management of
residents’ remaining functional ability. Results: This concept of nurse’ management emerged as a phenomenon
having meanings in two different dimensions, deliberation and enactment for five types of residents: residents with
declining function and dementia requiring nursing assistance, bed-ridden residents with moderate dementia, residents
with advanced dementia and behavior problems, but good physical health, residents at the end of life stage, and
bed-ridden residents with intact mental health. Conclusions: Results indicate that nurses’ management of remaining
functional ability of residents in nursing homes is a concept having types of needs that should be treated in
specified ways. Interventions should have a positive impacts on practical applications in nursing homes and on
enhancing residents’ remaining function.

Key words : Health Services for the Aged, Nursing Home
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Table 1. General characteristics of the subjects (N=123).

28 =1 M162(2014)

Variables Caregories N % Mean
Sex Female 113 004
Male 12 0.6
Age 19~20 16 128
2125 98 784 22,10 (£2.68)
=26 11 88
Level of academic achievement Very high 9 7.2
High 26 208
Middle 50 40.0
Low 26 208
Very low 14 11.2
Economic starus Very high 3 24
High 10 8.0
Middle 83 664
Low 25 2000
Very low 4 3.2
Parents marical starus Married a7 78.2
Divorce 12 9.7
Separarion 6 4.8
Berecavement 9 73
Religion Catholic 23 184
Christian 42 33.9
Buddhism 15 12.1
None a4 45.5
Selection motives of nursing Thinking of aptitude and hobbies 44 35.2
Employment after graduarion 42 336
The encouragement of parents, relatives or a teacher 45 280
Fie to school grades 2 1.6
Eec. 2 1.6
Major sarisfaction Dissarisfaction 7 5.6
Moderate 37 29.6
Satisfaction 62 49.6
Very satisfaction 19 15.2
Clinical pracrice satisfaction Dissarisfaction 13 104
Moderare 64 51.2
Satisfaction 41 328
Very satsfaction 7 9.6
Interpersonal relationship Moderare 38 304
Good 60 48.0
Very good 27 216
Characrer Ourgoing a9 39.5
Medium 45 36.3
Introverred 26 21.0
Very introverted 4 3.2

stress (N=125).

Table 2. Scores of social support, academic stress, and clinical practice

Variable Min  Max Mean SD  Skewness Kurtosis
S| AAAE o wol
Social support 242 421 342 038 —024 —044
Academic stress 1.64 44 3.00  0.60 074 —=.07 2) duE 54
Clinical practice stress  1.89 86 357 060 —0.27 05 of thaljA] UrEE &5

B AAA A v WEkA 3.83 (20.52), 23FA 3.48 (+0.38),
DA E 3.37 (£0.36), &4 3.30 (20.37)F LFEFE M, Scheffe
testd 7} vil-¢- WFA Y wf WaFAo|AY T 0] AR AL
R0 2 YJERITHF=3.168, p<.01).

SHAEHL Ao 2A: S A BN

9ol W Aol 7} AT okt A3t Fa

o] W SIAEYA AT Fu 3.13+0.57), 715 3.11
(20.61), B30 2.90 (+0.62), T3 2.63(£0.53) 5O & et o™,
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Table 3. Differences of social support, academic stress, clinical practice seress according to general characreriseics.

Social suppore Academic scress Clinical practice stress
Variables Caregorics
M (8D} oF (p) Schéffe M (8D} ofF (p) Schéffe M (SIy  ofF (p) Scheffe
Sex Male 3.62 339 297 033 296 15.302
(0.40) {.068) 0.61)  (0.857) 082y (<01
Female 3.40 3.m 3.64
(0.38) (0.60) (0.354)
Age 19~20 3.56 0.374 3.03 089 3.65 1.816
(0.41) (0.689) (0.59)  (0.915) 0349 (0167
21~25 3.44 3.00 339
(0.39) (0.61) (0.62)
=26 3.37 293 3325
(0.24) (0.62) (0.69)

Level of Very high 344 1.094 2.70 1.538 367 0.75
academic (034 (0.363) (0.54)  (0.193%) 077N (0.56)
achievement Higf‘: 356 3.02 350

(0.59) (0.56) (0.60)
Middle 330 293 301
(0.36) (0.67) (0.54)
Low 353 i1 3.65
(0.38) 0.52) (0.60)
Very low 3.40 3.00 3536
(0.47) (0.60) 071
Economic starus  Very high 3.97 1753 2.39 1.692 297 1.500
{0.27) (0.143) (1.00y  (0D.156) 077N 0.204)
High 3.43 %12 3.61
(0,500 {0.72) {0.68)
Middle .41 2.96 353
(0.35) (0.58) {0.56)
Low 3.36 3.11 3.74
(0.43) 10.54) 0.62)
Very low 3.47 3.42 375
(0.42) (0.66) 077)
Parents’ Married 5.42 1011 2.98 148 339 A6o
marital scarus ((L38) {0.391) (061 (0.931) 060 (0.706)
Divorce 3.43 3.07 3.39
(0.41) (0.63) {0.61)
Separation 3,19 3.12 345
(0.44) (0.34) 0.35)
Bereavement 5.54 2.99 339
(041 (0.60) {0.64)
Religion (D Catholic 3.44 1.285 263 4336 @ @>D 348 1014
(0.36)  (0.28%) 0.53) (<01 0500 (0.389)
(Z) Christian %46 3.11 349
(0.3T) (0.61) (0.69)
(3 Buddhism 3.54 2.90 374
{039 (0.62) (0.64)
@) None 3.42 313 3.64
(0.38) (0.57) 0.54)

Schéffe testd 2 A7t F-1,7]5 1, Eael vl#) ggAEd (0.59), =9 F AL E°] 7] witel dEst 4 2.94 (£0.55),

27h ke A0 LebRthF=4356, p<.01). B ABEA]  vhe] At Avlel Beka A7 291 (0.63), Hel Bl

uet SHAEY A A TR foF 2ol Bl 236 (£0.35) 0.2 e o A A of gto] Xt ehs Aee 4

71E7B.68 (£0.22), F-Edolv, W&, A Af7F 3.19 7} BAAEY AT} 7HE S A1 0 & VR THF=2.561, p
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Table 3. Continued.

Social suppore Academic scress Clinical practice stress
Variables Caregories
M (SD)  F (p) Scheffe M (D) «F (p) Schetfte M (SIy  ofF (p) Scheffe
Selection motives (1) Thinking of aptitude and 354 2015 291 2561 @, &, @), 356 261
of nursing hobbies (0.35) (.097) (0.63)  (<.09) H>E 053y (0.902)
[#22) Employment after grarjlmtiun 3.32 2.94 361
(0.37) 0.5%) (0.64)
"E;} The encouragement of 3.38 3.19 352
parents, relarives, or a (0.41) (0.59) (0.64)
reacher
@) Fir to school grades 3.48 2.36 390
(0.38) (0.35) (1.12)
() Erc. 3.33 3.68 5.45
(0.59) (0.22) 0.32)
Major sacisfaccion (1) Dissarisfaceion 333 3814 3.76 6609 D>, @, 378 1.001
033 (012 (0.55)  (<.01) @ 0.86)  (0.395)
(2 Maoderate 3.26 5.04 3.62
(0.39) (0.48) {0.49)
LB‘J Sarisfaction 5.49 3.00 358
(0.36) {0.50) 059
@) Very sarisfaction 3.35 2.66 338
(0.36) (0.86) 0.71)
Clinical practice (1) Dissarisfaction 5.42 2015 3.26 1.148 397 4228 @L>@
satisfaction {030y (0115 (0.41) (333 041 (<0D
LTJ Moderare 357 302 3.63
(0.39) {0.52) 0.56)
(3 Satisfaction 345 290 3.42
{0.40) (0.68) (0.60)
€] Very sansfaction 3.42 2.95 3.19
(0.38) (1.04) (0.82)
Interpersonal (D Moderate 319 12126 @, @>D 308 1.851 354 0178
r{:l:ltiunship (0.39) (<.01) (0.59) (0.161) (0500 0.837)
2 Good 3.49 3.05 360
(0.34) (0.55) 0.67)
@ Very good 5.58 2.81 354
(0.38) (0.76) {0549
Character 6] Qurgoing 348 3168 -L_,_-' 2.95 2.006 352 1.948
(0.38) (<.05) (0.63)  (0.117) 0.56)  (0.123)
(Z) Medium 3.37 295 3.68
(0.36) (0.54) 0.63)
@) Introverced 3.30 3.27 358
(0.37) (0.54) {0.56)
@) Very introverred 5.83 2.90 298
(0.52) (0.82) (0.87)

Table 4. Correlation of family support, friend suppore, professor support academic stress, clinical practice stress.

Variable Academic stress Clinical practice stress Family support Friend supporc Protessor suppore
Academic stress 1
Clinical practice seress 0.208 (<03 1
Family support 048 (0.595) 0.143% (0.114) 1
Friend support 005 (0.954) 0.175 (.052) 0.434 (<01 1
Professor suppore —0.109 (0.228) —0.329 (<.01) 0.168 (.062) 067 (0.358) 1
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<.05). HAFHUEZLEC] mE FYPAEHAE EWEO| 376
(£0.55), H%£0] 3.04 (£0.48), 7F=0] 3.00 (£0.50), W-$-2+0] 2.66
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The purpose of this study was to identify degree and the relationship between of social support, academic stress,
clinical practice stress in college student of nursing. The study included 125 college students attending to 2 college
in Gyung gi and 1 college in Kyung buk. The data were collected from 1, November, 2013 to 30, November,
2013. Descriptive statistics, ANOVA, schéffe test and pearson correlation coefficient, with SPSS package were
used for data analysis. The results are as follows. Social support was significantly different according to
interpersonal relationship and characteristics. Academic stress was significantly different according to religion,
selection motives of nursing, and major satisfaction. Stress in clinical practice was significantly different according
to sex and clinical practice satisfaction. In terms of correlations, there was found significant correlation between
friend support and family support and there was found significant correlation and negative correlation between
professor support and clinical practice stress. Through this results, to decrease clinical practice stress, a college
manager, it is necessary to develop competency of professors. (Korean J Str Res 2014;22:23 ~33)
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effects, including thromboembolism, gallstones, breast cancer,
and stroke [4]. Moreover, HRT was found to improve quality
of life only when applied for a short time [5]. Lifestyle
1. Introduction modifications, regular exercise, and use of anti-depressants have

therefore been recommended in tandem with HRT [6,7], with

The World Health Organization (WHO) defines menopause several recent studies analyzing the ability of complementary
as permanent cessation of menstruation caused by the loss of and alternative medicines to relieve menopausal symptoms [8].
ovarian follicular activity. Menopause is a natural process of The essential oil of Citrus aurantium L. var. amara, also
female aging and accompanies diverse physiological changes in known as neroli oil, has been reported to have anti-anxiety
women. One of the most prominent is a decrease in female effects by regulating 5-HT receptors in rats [9], and to have
sex hormones, resulting in vasomotor symptoms such as hot anti-depressant effects through the monoaminergic system in
flushes and palpitations [1]. In addition, psychological changes, mice [10]. Neroli oil has also been reported to have sedative,
including depression, anxiety, restlessness, and sleep disorders, anti-anxiety, and anti-depressant effects on mice [11]. In
may occur during the menopausal ftransition. Climacteric addition, limonene, one of the major chemical components in
women may experience other symptoms, including decreased the essential oil of Citrus aurantium L. var. amara, has been
sexual desire and increased muscle pains, and carry higher shown to have anti-anxiety [12] and motor relaxant effects,
risks of cardiovascular diseases. Menopausal symptoms have indicating sedative activity [13], in mice. Moreover, a study in
also been reported to have a negative impact on women’s rats reported that olfactory stimulation with grapefruit oil,
daily lives and even degrade their quality of life [2]. which is rich in limonene, stimulated sympathetic nerves by

As vasomotor symptoms including hot flushes are primarily activating histamine H1 receptors, and that limonene treatment
caused by a decrease in estrogen [3], hormone replacement induced similar responses [14]. Limonene-rich bergamot
therapy (HRT) has been regarded as an effective remedy [1]. essential oil also demonstrated direct vasorelaxant effects [15].
Despite its positive effects, HRT has various potential side Taken together, these findings in rodents indicate that neroli

* This work was supported by a National Research Foundation of Korea (NRF) grant funded by the Korean government (MEST) (no.
2012R1A2A2A02007145) and the Institute of Nursing Research, Korea University Grant.
* This work is published in the Evidence-Based Complementary and Alternative Medicine
Corresponding author: Seol, Geun—Hee
Department of Basic Nursing Science, School of Nursing, Korea University,
145 Anam-—ro, Sungbuk—gu, Seoul 136—713, Korea.
E—mail: ghseol@korea.ac.kr
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oil can be effective in relieving not only psychological

climacteric symptoms, such as stress, depression, and anxiety,
but also physiological symptoms, such as those related to
vasomotor effects and blood pressure. To date, however, no

clinical study has tested the effects of neroli oil on

postmenopausal women. This study therefore evaluated the

effects of mneroli oil inhalation on physiological and

psychological symptoms in postmenopausal women, and
assessed the potential of neroli oil inhalation as a nursing

intervention.

2. Materials and Methods

This double-blinded,
randomized controlled trial was designed to assess the effects
of

menopausal symptoms, stress, and estrogen levels in healthy

2.1. Study design and participants.

inhalation of several concentrations of neroli oil on
postmenopausal women. Ninety-two women aged <65 years
with natural menopause living in Seoul, South Korea, were
recruited for the study between November 2013 and March
2014; of these women, 11 did not meet the eligibility criteria
or withdrew their consent to participate. The remaining 81
participants were told the purpose and protocol of the
experiment. The detailed inclusion criteria included: (1) age <
65 years with natural menopause, (2) no experience of HRT or
aromatherapy in the previous six weeks, (3) no history of
psychiatric illness, (4) no current medication for anxiety or
depression, (5) no disturbance of olfactory acuity, and (6) free
of allergies related to aromatherapy. Eighteen participants were
excluded, including 11 who missed two or more treatments
with neroli or almond oil, five who were not assessed after
treatment, and two who used drugs such as antibiotics during
the treatment period. The study design and protocol were
approved by the Ethical Review Committee of the Chung-Ang
(Code:  1041078-201310-HR-0072-03), all

participants provided written informed consent.

University and

2.2. Intervention.

Neroli oil and almond oil were obtained from Aromarant
Co. Ltd. (Rottingen, Germany). Neroli oil was dissolved in
almond oil that has no smell and no deleterious effects, at
concentrations of 0.1% and 0.5% (v/v). The participants were

assigned by a random number table to groups receiving 0.1%
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or 0.5% (v/v) neroli oil dissolved in almond oil, or almond oil
Only of

assignment. Neither the participants nor the investigators knew

(control). the compounder was aware subject
the allocation. Subjects in the three groups received 10 bottles,
each containing 1 ml of neroli oil in almond oil or almond
oil; all bottles had the same shape and color. Each subject
self-treated for 10 sessions, performed at 10 AM and 10 PM
for 5 consecutive days. Each subject was instructed to decant
the contents of one bottle onto a fragrance pad, sit in a stable
and comfortable place, position the pad 30 cm away from her
nose, and inhale the fragrance for five minutes with normal

breathing.

2.3. Outcome measurements and data collection.

Pre-trial surveys and measurements were performed on the
day before day 1 of the 5-day intervention, while post-trial
surveys and measurements were performed on day 6. The
pre-trial survey included general characteristics, self-reported
Menopause-specific Qualify of Life Questionnaire (MENQOL),
and stress and sexual visual analog scale (VAS), while pre-trial
measurements included systolic blood pressure (SBP), diastolic
blood pressure (DBP), pulse rate, and serum cortisol and
estrogen levels. Post-trial survey and measurements included all
of the above parameters, except for general characteristics. To
minimize the effect of data collection time, all surveys and

measurements were conducted between 9 AM and 10 AM.

2.3.1. MENQOL.

The MENQOL is a self-reported survey, composed of 29
assessment items, including 16 in the physical domain, 7 in
the psychosocial domain, 3 in the vasomotor domain, and 3 in
the sexual functioning domain. For each item, the respondent
selects whether or not she experienced that symptom over the
previous four weeks; if yes, she rates it on a scale of 2,
corresponding to “not bothered at all”, to 8, corresponding to
“extremely bothered” [16]. Mean total MENQOL score and the
mean score on each domain were determined. A factor analysis
verified the reliability of the MENQOL and showed that five
questions were redundant [17]. This study therefore excluded
the five redundant questions and assessed the remaining 24
questions. The present study used a Korean translation of the
original MENQOL, which has been used in previous research

after an expert review [18].
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2.3.2. Sexual desire scale and stress scale.

The sexual desire of each participant was measured by VAS
(191,
marked on the scale by crossing the line at the point that
the with 0

indicating no sexual desire and 10 indicating extremely strong

a 10-cm line oriented horizontally. Each participant

corresponded  to intensity of sexual desire,
desire. The same VAS was used for subjective measurement of
stress level. Each participant marked the intensity of stress,

where 0 corresponding to no stress and 10 to extreme stress.

2.3.3 Blood pressure and pulse rate.

The SBP and DBP of each participant were measured with
a sphygmomanometer on the left arm after 15 minutes of rest
in a sitting position. Both before and after the intervention,
SBP and DBP were measured twice, and their averages
calculated. Pulse rate per minute was measured twice with a
stop watch before and after the intervention after 15 minutes

of rest in a sitting position, and the averages calculated.

2.3.4. Serum cortisol and estrogen concentrations.

Blood samples (3 ml each) were obtained before and after
the intervention from each subject between 9 and 10 AM.
Serum was obtained by centrifugation and was immediately
-70°C. Serum cortisol (Enzo Life
Sciences, NY, USA) and estrogen (CUSABIO, Wuhan, P.R.

China) concentrations were measured by ELISA, with the

frozen and stored at

results read in a microplate reader at a wavelength of 450 nm.

2.4. Statistical Analysis.
All data are reported as mean + standard deviation, with all
statistical analyses performed using SPSS version 20.0 (SPSS
IL, USA).

normally distributed variable were performed using one-way

Inc., Chicago, Inter-group comparisons of any
analysis of variance (ANOVA), followed by least significant
difference Scheffe’s post-hoc analysis. Non-normally distributed
variables were compared using the Kruskal-Wallis test, with
post-hoc analysis by the Mann-Whitney test and Bonferroni’s
method for significance threshold adjustment. Within group
comparisons of normally and non-normally distributed variables
were assessed using paired t-tests and Wilcoxon signed rank
tests, respectively. A p value <0.05 was defined as statistically

significant.
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3. Results

3.1. General characteristics of the participants and test of
homogeneity.

Of the 92 women assessed for eligibility, seven did not
meet the eligibility criteria and four refused to participate. Of
the remaining 81 women, 18 dropped out during the study
period, including 11 who missed two or more treatment
sessions, 5 who did not attend post-treatment measurements,
and 2 who were on medication during the intervention. Thus,
data were collected and analyzed for 63 women, including 22
who received almond oil, 22 who received 0.1% neroli oil,
and 19 who received 0.5% neroli oil (Figure 1). The mean
age of the study population was 55.81 years and their mean
BMI was 2297 kg/m2. There were no significant differences
among the three groups in general characteristics, including age
and BMI, or in any of the baseline outcome measures (Table

1.

3.2. Effect of neroli oil on menopausal symptoms, sexual
desire and stress.

After the 5 day of intervention, the total MENQOL score
significantly decreased from the baseline in the 0.1% (p <
0.001) and 0.5% (p = 0.03) neroli oil groups, but did not
decrease significantly in the control group (Table 2).

The three groups showed significant differences in mean
change of the physical domain of the MENQOL (p = 0.04,
Table 2). A post-hoc analysis showed a significant difference
between the 0.1% neroli oil and control groups (p = 0.008).
domains did not differ

but tended

The mean changes in the other

significantly among the groups, to be more
pronounced in the two neroli oil groups than in the almond
oil group. The 0.1% neroli oil group showed a significant
change in mean physical domain (p < 0.001) and vasomotor
domain (p = 0.002) scores.

Although the sexual desire VAS score of the control group
decreased significantly (p = 0.013) after the intervention, the
sexual desire VAS scores of the 0.1% (p = 0.049) and 0.5%
(p = 0.001) neroli oil groups increased significantly, with the
three groups differing significantly in mean change (p <
0.001). A post-hoc analysis based on the Mann-Whitney test
showed that both the 0.1% (p = 0.001) and 0.5% (p < 0.001)
neroli oil groups had significantly higher sexual desire VAS

scores after treatment than the control group.



Stress level, as assessed by stress VAS measurement,
decreased in all three groups but did not differ significantly

among the groups.

3.3. Effect of neroli oil on blood pressure and pulse rate.

After the 5-day intervention, the SBP of the control group
increased 6.68 + 16.23 mmHg, whereas the SBPs of the 0.1%
and 0.5% neroli oil groups decreased 2.89 + 13.89 mmHg and
5.92 + 12.90 mmHg, respectively, with the difference in mean

changes among the groups being statistically significant (p =
0.03, Figure 2a). A post-hoc analysis showed a significant
difference between the 0.5% neroli oil and control groups (p =
0.03).

In addition, DBP of the control group increased 7.34 +
12.78 mmHg, whereas the DPBs of the 0.1% and 0.5% neroli
groups decreased 2.43 + 7.47 mmHg and 3.18 + 5.97 mmHg,
respectively, with the difference in mean changes among the
groups being statistically significant (p = 0.001, Figure 2b).

Pulse rate increased in the control (0.09 + 6.80 beats/min)
and 0.1% neroli oil (0.26 + 5.80 beats/min) groups, but
decreased -1.92 + 8.93 beats/min in the 0.5% neroli oil group,
with none of these differences being statistically significant

(Figure 2c).

3.4. Effect of neroli oil on serum cortisol and estrogen
levels.
After S-day

concentrations decreased in all three groups, but none of the

the treatment  period, serum  cortisol
differences was statistically significant (Table 3). Similarly,
there were no differences in serum estrogen concentrations

within or among the three groups (Table 4).

4, Discussion

This study was designed to investigate the effects of neroli
oil inhalation on menopausal symptoms, stress, and serum
estrogen level among postmenopausal women. Postmenopausal
women aged <65 years inhaled neroli oil or almond oil twice
daily for five days, and the effects on MENQOL, sexual
desire and stress VAS, blood pressure, pulse rate, and serum
cortisol and estrogen concentrations were measured.

The MENQOL measures the quality of life related to

climacteric symptoms among women in menopausal transition.
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This

concentrations of 0.1% and 0.5%, significantly altered total

study showed that inhalation of neroli oil, at
MENQOL score and significantly enhanced sexual desire, as
measured by a VAS, compared with the inhalation of almond
oil alone. In contrast, the sexual domain of the MENQOL was
not improved significantly in the neroli oil groups. A previous
study of the MENQOL reported that the four domains —
vasomotor, physical, psychosocial and sexual functioning —
[20]. the

sexual functioning domain of the MENQOL assessed functional

have correlations among themselves In addition,
aspects such as vaginal dryness, as well as subjective aspects.
The sexual desire VAS measured only subjective aspects.
Therefore, the significant improvements in the physical and
vasomotor domains in the two neroli oil groups presumably
affected sexual desire VAS, although the sexual domain of the
MENQOL itself did not change significantly.

Women in menopausal transition frequently experience both
vasomotor and psychological but the two have

different

symptoms,

underlying factors. Psychological symptoms are
associated with subject lifestyle and behavioral factors, whereas
vasomotor symptoms show much stronger correlations with
menopausal stages than with lifestyle and environmental
elements [21]. In addition, decreased estrogen is an important
factor in the complex mechanism of hot flushes [22]. The
present improved

study showed that vasomotor symptoms

significantly  after  treatment with  0.1%  neroli  oil.
Neurotransmitters such as 5-HT are involved in regulating
body temperature; using the same mechanism, HRT activates
noradrenaline or neurotransmitters like 5-HT to treat vasomotor
symptoms [22]. The significant improvements in vasomotor
symptoms observed in subjects who inhaled neroli oil were
likely due to the activation of 5-HT neurotransmitters, a
mechanism similar to the anti-anxiety effects of neroli oil in
animal models [9].

Stress poses significant risks in cardiovascular diseases, and
an increased level of stress can causes physiological responses
by the cardiovascular system, including increases in blood
pressure and pulse rate [23]. Although the present study did
not show a significant change in subjective stress VAS among
the three groups, neroli oil inhalation significantly reduced both
SBP and DBP, suggesting that neroli oil relieves cardiovascular
responses to stress. In addition, although the concentration of
serum cortisol, a physiological indicator of stress, did not

decrease in either of the neroli oil groups, the decrease was
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92 subjects assessed
for eligibility

11 excluded:
4 refused to participate 4’

7 not met inclusion criteria
81 eligible: fulfilled

inclusion criteria

‘ 18 dropped out:

11 missed two or more treatments
5 no show at postmeasurement
2 medication during experiment

81 randomized

Placebo Neroli 0.1% Neroli 0.5%
n=27 n=27 n=27
Followup at day 5 Followup at day 5 Followup at day 5
n=22 n=22 n=19
22 analysed 22 analysed 19 analysed

FI1GURE 1: Study flow diagram.
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FicURe 2: Effects of neroli oil inhalation on (a) systolic blood pressure, (b} diastolic blood pressure, and (¢) pulse rate. Values are expressed as
mean + SEM. "p < 0.05, " p < 0.01 compared with the control group. SBP, systolic blood pressure; DBP, diastolic blood pressure; PR, pulse
rate.
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TaBLE I: Homogeneity test for general characteristics and measurement variables.

28 =1 M162(2014)

e —— Control 0.1% neroli oil 0.5% neroli oil Total P
(n=22) n=22) {n=19) (N =63)
Age (years) 55.73 (2.35) 56.46 (2.26) 55.16 (2.99) 55.81 (2.55) 0.27
BMI (kg/m®) 22.75 (2.48) 22.74 (1.78) 23.49 (1.91) 22.97 (2.08) 0.43
Age at menarche (years) 15.90 (1.38) 15.59 (1.79) 15.19 (1.42) 15.57 (1.55) 0.31
Age at menopause (years) 50.05 (10.24) 52.27 (2.45) 51.53 (2.09) 51.27 (6.30) 0.50
Frequency of lifetime pregnancy 2.82 (0.85) 3.00 (1.31) 2.95 (0.85) 2.92(1.02) 0.85"
Number of children 1.86 (0.47) 2.05 (0.79) 1.95 (0.52) 1.95 (0.61) 0.46°
Number of family members 3.32 (1.04) 3.32(1.13) 3.37 (1.30) 3.33(L14) 0.94"
Duration of physical exercise (min/week) 188.18 (223.39) 213.75(191.84)  255.26(329.99)  217.34 (248.45) 0.63
Frequency of physical exercise (times/week) 3.00(3.19) 3.73(3.01) 3.81(2.09) 3.5 (2.81) 0.22°
Frequency of sexual intercourse (times/6 months) 9.87 (10.18) 8.36 (7.82) 7.87 (1L.67) 8.74 (9.80) 0.54*
MENQOL (score)
Owerall 2.66 (0.95) 2.53(0.91) 2.63 (1.04) 2.61(0.95) 0.91
Physical 2.58 (1.07) 2.44(0.29) 2.66 (1.27) 2.55 (L06) 0.97°
Psychological 2.45 (1.49) 1.90 (L01) 2.24 (1.26) 2.22(1.27) 0.40°
Sexual 3.80 (1.62) 4.02(2.27) 3.46 (L87) 3.77(1.93) 0.70°
Vasomotor 2.20 (1.69) 2.52 (L66) 2.16 (1.59) 2.30 (1.63) 0.53°
Sexual desire VAS (cm) 3.61(2.69) 2.98 (2.05) 2.74 (1.79) 313(2.22) 0.62°
Stress VAS (cm) 4.64 (1.53) 3.86 (2.26) 472 (2.04) 439 (1.97) 0.30°
SBP (mmHg) 122.48 (15.65) 122.59 (11.57) 117.32 (12.89) 120.96 (13.51) 0.38
DBP (mmHg) 78.52 (9.31) 78.11 (8.35) 72.76 (8.04) 76.64 (8.85) 0.07
PR (beats/min) 71.23 (6.87) 72.04 (8.73) 72.05 (7.61) 71.76 (7.66) 0.92
Serum cortisol (ng/mL}) 7.80 (4.90) 6.22 (3.85) 11.53 (15.64) 8.38 (9.43) 0.45°
Serum estrogen (ng/mlL) 139.76 (27.92) 135.25 (21.82) 143.78 (26.64) 139.40 (25.37) 0.69°

BMI, body mass index; MENQOL, Menopause-Specific Qualify of Life Questionnaire; VAS, visual analog scale; SBP, systolic blood pressure; DBP, diastolic

blood pressure; PR, pulse rate.
Data reported as mean (standard deviation).
One-way ANOVA, K ruskal-Wallis test.

TaBLE 2: Effect of neroli oil on menopausal symptoms, sexual desire, and stress (N = 63).

Variables Control (n = 22) 0.1% neroli oil (n = 22) 0.5% neroli oil (n = 19) P value
MENQOL (score)
Overall —0.19 + 0.80 —0.71+ 0.61 —0.52 + 0.88 0.27
Physical" -0.02 + 0.81 —0.64 £ 0.57 -0.40 £ 0.97 0.047
Psychological® —0.28 £ 1.65 —0.28 + 0.97 —-0.43+1.24 0.76
Sexual® —0.74 + 1.56 —=1.50 +£ 1.83 =139 +1.61 0.45
Vasomotor® —0.20+ 1.30 —0.92+113 —035+1.34 0.06
Sexual desire VAS® (cm) —1.82 = 3.03 0.81 +1.84 3.10+3.10 <0.01"""
Stress VAS* (cm) -1.52 +2.30 -1.08 + 1.98 —2.28 + 2.49 0.24
MENQOL, Menopause-Specific Qualify of Life Questionnaire; VAS, visual analog scale.
One-way ANOVA, *Kruskal-Wallis test.
Data presented as mean =+ standard deviation.
"P < 0.05 7" P < 0.001 compared with the control group.
TaBLE 3: Effect of neroli oil on serum cortisol levels (N = 63).
Before (ng/mL) After (ng/mL) P value Difference (ng/mL) P value
Control 780 +£4.90 752+ 877 0.76 —0.28 + 6.85
0.1% neroli oil 6.22+ 3.85 6.08 +£2.93 0.73 —0.14 + 4.61 0.571
0.5% neroli oil 11.53 + 15.64 8.41+732 0.38 -312+ 940

Data presented as mean + standard deviation.
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TaBLE 4: Effect of neroli oil on serum estrogen levels (N = 63).

Before (ng/mL) After (ng/mlL) P value Difference (ng/mL) P value
Control 139.76 + 27.92 135.92 + 24.00 0.49 —3.84 £18.60
0.1% neroli oil 135.25 + 21.82 131.70 + 24.37 0.43 =355+ 2411 0.270
0.5% neroli oil 143.78 + 26.64 148.33 + 34.67 0.94 4,55 + 25.78

Data presented as mean + standard deviation,

greater in the 0.5% neroli oil group than in the 0.1% neroli
oil and control groups. This result is in agreement with
findings showing that neroli oil had sedative and relaxant
effects in animals [13] and that essential oil from bergamot,
another member of the citrus family, not only lowered blood
pressure but relaxed blood vessels in animals [15,24]. Although
serum cortisol levels did not differ among the three groups,
the results presented here suggest that neroli oil reduces
physiological responses to stress.

Neroli oil may also reduce blood pressure by acting on the
autonomic nervous system. Olfactory stimulation with limonene,
which is abundant in neroli essential oil, was found to elevate
sympathetic nerve activity by activating HIl receptors in an
animal model [14]. Moreover, neroli oil has been reported to
contain adrenergic amines such as synephrine, octopamine, and
tyramine [25]. These results suggest that neroli oil treatment
modulates autonomic nerves to reduce blood pressure.

Herbal remedies for treatment of climacteric symptoms

8.

Terpenes, composed of isoprene as a building block, can be

include black cohosh, hops, wild yam, and ginseng

found in most of these herbs, as well as in neroli oil.
Although serum estrogen levels did not increase significantly
after neroli oil treatment, serum estrogen slightly increased in
the 0.5% neroli oil group while slightly decreasing in the
other two groups. Similar to other herbs, neroli oil may affect

the endocrine system in alleviating menopausal symptoms.
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5. Conclusion

In summary, the present randomized controlled trial showed

that inhalation of mneroli oil by postmenopausal women

improved their quality of life related to menopausal symptoms,
increased sexual desire, and reduced blood pressure. In
addition, inhalation of neroli oil may reduce stress levels and
stimulate the endocrine system. These findings indicate that
neroli oil can be used to relieve various symptoms related to

menopause.
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Women in menopausal transition experience various physiological and psychological changes, which may affect their
quality of life. This study was designed is to investigate the effects of inhalation of the essential oil of Citrus
aurantium L. var. amara (neroli oil) on menopausal symptoms, stress, and estrogen in postmenopausal women.
Sixty-three healthy postmenopausal women were randomized to inhale 0.1% or 0.5% neroli oil (v/v in almond oil) or
almond oil (control) for 5 minutes twice daily for 5 days. Menopause-related symptoms, as determined by the
menopause-specific quality of life questionnaire (MENQOL); sexual desire visual analog scale (VAS); serum cortisol
and estrogen concentrations, blood pressure, pulse, and stress VAS were measured before and after inhalation.
Compared with the control group, the two neroli oil groups showed significant improvements in the physical domain
score of the MENQOL (p = 0.040) and in sexual desire (p < 0.001). Systolic blood pressure was significantly lower
in the group inhaling 0.5% neroli oil than in the control group (p = 0.026). Compared with inhalation of almond oil,
inhalation of 0.1% and 0.5% neroli oil (p = 0.004 each) resulted in significantly lower diastolic blood pressure, as
well as tending to improve pulse rate and serum cortisol and estrogen concentrations. These findings indicate that
inhalation of neroli oil helps relieve menopausal symptoms, increase sexual desire, and reduce blood pressure in
postmenopausal women. Neroli oil may have potential as an effective intervention to reduce stress and improve the
endocrine system.
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