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The Effects of Aromatherapy and Stretching Programs on Fatigue
Substances(Blood Lactate and Ammonia) in Female Hospital Workers
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2R HLstgtt. 8" AJEE SPSS 20.0 T2 o]83lo] Chi-squared test, Kruskal-Wallis test
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ML Ao 2F T & FAETE 18 Holv AEYA 2 IS &85t A o] QT Zloltt.

Abstract This study was undertaken to investigate the effects of aromatherapy and a stretching program
on perceived fatigue, mood states, blood lactate, and ammonia levels among female hospital workers.
The participants were 38 female workers recruited from Hospital C located in U city. There were 13
participants in the aromatherapy group, 12 in the stretching exercise group, and 13 in the control
group. Data was collected from December 20, 2008, to January 30, 2009. The experimental interventions
involved inhaling aromas and receiving aromatherapy massage three times a week for four weeks. In
addition, a stretching program was implemented. Collected data were analyzed using Chi-squared,
Kruskal-Wallis, and Wilcoxon signed-rank tests in SPSS 20.0. The study results revealed a significant
difference in perceived fatigue between the aromatherapy and control groups after 1 week of
intervention (x2=8.40, p=.015). However, mood states were not significantly different after 1 or 4 weeks
of intervention. Blood lactate concentrations were significantly different in the aromatherapy and
stretching groups at 4 weeks (x?=8.90, p=.012), and blood ammonia concentrations were significantly
difference in the stretching and control groups at 1 week (¥?=6.66, p=.036). Consequently, aromatherapy
appeared to affect perceived fatigue and blood lactate concentration, whereas the stretching program
partially affected blood ammonia concentration. Based on these study results, intervention strategies
based on aromatherapy or stretching programs seem more effective than simple rest at improving
perceived fatigue among female hospital workers after work.

Keywords : Aromatherapy, Static Stretching, Fatigue, Mood, Lactates, Ammonia, Female, Hospital,
Occupational groups
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‘ Experimental group ‘

Pre-test Treatment for dweeks Post-test

+ Aromatherapy group at lweek | at dweek

- inhalation : 9 hours (8:00Am-~5:00Pm)
- General Characteristics e
5 dayshweek

- Perceived Fatigue - Perceived Fatigue

- massage: 5 minutes (after work)

- Mood States - Mood States

3 times/week

- Blood Lactate Level - Blood Lactate Level
+ Stretching group
- Blood Ammonia Level - Blood Ammonia Level

- exercise : 30min (after work)

3 times/week

‘ Control group ‘

Fig. 1. Flow of diagram of the study
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I Steps || Mo tion |

| 1. | Warming-up |
4

| 2. | Breathing |
2 2

| 3. | Neck stretching |
4

i 4. | Wrist stretching |
+

| 5. | Shoulder roll |
+

| =8 | Arm and Shoulder stretching |
4

| 7. | Chest and Leg extension |
+

| 8. | Torso rotation |
+

| =N | Back and Leg extension |
2

10 Holding the front and back of
) the legs
Fig. 2. Stretching Program
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Table 1. Homogeneity Test of Characteristics between

Experimental and Control Groups  (n=38)
Aroma Stretching Cont
Characteristics/ (n=13) (n=12) (n=13) »
Categories
n(%) n(%) n(%)

Age(yean)

=29 1(7.7) 0(0.0) 3(23.0)| 332

30~39 10(76.9) 9(75.0) 6(46.2)

=40 2(15.4) 3(25.0) 4(30.8)
Marital status’

Married 5(38.5) 8(66.7) 9(69.2)| .297

Single 8(61.5) 4(33.3) 4(30.8)
Educational level

High school 3(23.1) 5(41.7) 1(7.7)| 362

College 9(69.2) 6(50.0) 10(76.9)

>College 1(7.7) 1(8.3) 2(15.4)
Job career(year)"

1~10 6(46.2) 3(25.0) 4(30.8)| .582

11~=20 7(53.8) 9(75.0) 9(69.2)
Sleeping time(hour)"

=5 2(15.4) 2(16.7) 1(7.7)| .698

6-7 7(53.8) 6(50.0) 10(76.9)

=8 4(30.8) 4(33.3) 2(15.4)
Drinking /week"

never 4(30.8) 5(41.7) 6(46.1)| .933

1 time 7(53.8) 6(50.0) 5(38.5)

2-4 times 2(15.4) 1(8.3) 2(15.4)
Aroma: Aromatherapy group, stretching: stretching group,

Cont: Control group
TFisher's exact test
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FHAIRE 6~7/\]7} F7184 IFoIA 798(53.8%=
7P Btom, SFFEE 150 & A v AUt
F7189 l—goﬂ*‘] 78(53.8%)& AHA|SFATHTable 1).

32 B4 HOlO| st STY #Z
A iz S5 dis) sEde A5

A}, W2 (x*=1.23, p=.542), 71%(x*=1.33, p=.514),
RAKx*=1.08, p=.584), FEUKHx*=2.02 ,p=.364)%
EAHoR fogt o7t glo] Al - 2te] FAAol &
o=t Table 2).

Table 2. Verification of Homogeneity for Dependent

Variables
Aroma | Stretching Cont
Variables (0=13) (0=12) (0=13) e P
M£SD M%SD M%SD
perceived | 47 6410.4|45.2¢ 8.6| 43.2£7.9 | 1.23 | 542
Fatigue(scores)
Mood states(scores)| 45.0+23.3 | 47.5+15.2|42.4+26.2| 1.33 | .514
Lactate(ng/d0) |12.0+ 3.9[11.1% 5.4|12.4+ 4.6| 1.08 |.584
Ammonia(ug/d0) [63.1+23.4(52.3+20.8[50.9+18.5 | 2.02 | .364
Aroma : Aromatherapy group, stretching stretching group,
Cont :Control group
3.3 &|Q¥t AEYEY D2 SN 51t A5

(1) 784 H2E
A 3 15 AHolA Plano) 2 vz
A 47,6804 B4 F 315808, AEAHTL 5

A A 45.28004 A F 38.17°0=2 77 qoleiA &
590 (p=.013, p=.025), 2T+ 25t Hgkrt

Aot A T 150 WSt e Fr1aTol 16.2

], &2 2.1 0= Aasiglon, AR 21 Ho
9] Fogt Ao|7F AAUHp=.015). A F 45 AA
oA F7laHFel - W2 FA A 47.68A
FA & 31580, AEHALZ 45274 34.74
0F AmE | £F0RE FAHUOWHp=.018,
p=.034), A A3t fofgt Wsk= o 9itkTable 3).

l‘)

o 52

2) 71% = H=(POMS)

A & 15 A-oIA F718HEY 718 A
45.08°14 4 & 31.837 08, AEHHITZ A
4758004 S & 447002 A4S, R
AP 4247000 ARE 47.37 07 STISR e frefRt
Hoks itk A & 15000 ¥} = ﬂﬂﬂ‘ﬂv‘f
o] 13.24, AE#Ao] 2.8 02 A435HAL
o] 49802 F7II oY 3t Fo% Aol= A

FA & 45 AFCIM P71 T 455014 28.27&1
o8 RO AastHIL(p=.044), 2EHHLS 32.6
oz qxae 31.470= SOt Hslrt QT &
A & 470 W3t A= Fr]adol 16.8%, AEF
2ol 14.94, tJFxo] 11.08 459 ou &7 &
OJgt Afol= YUTHTable 3).

[ )

gﬁ
41

G 2F
FA F 153 AR 71w 9% U w=e
FA A 12.0mg/deolA S F 10.7mg/ A= A3
I, AEHAEE FA A 11 Ing/dlolA S £ 14.3
ng/dlC= F7FSIR O, HiEa2 AR 12.4mg/ oA

AT

Table 3. Comparison of fatigue, profile of mood states scores of the study subjects

Pre Post 7 Difference(after-before) 2
Variables (M+SD) (MSD) P M=SD s
Fatigue | mood | Fatigue | mood Fatigue‘ mood |Fatigue| mood | Fatigue ‘ mood  |Fatigue| mood |Fatigue| mood
After 1 week
Aroma 47.6+104|450+233|31.5+13.4|31.8+25.7| -2.48 | -1.50 | .013" | .133 |-162+17.6"|-13.2+39.9 N
- 8.40 | 1.48 | .015 | .477
Stretching|45.2+8.6|47.5+15.2|38.1+12.6|44.7+226| -2.24 | -.24 | .025 | .814 | -7.1£9.3 |-2.84£26.0
Cont 43.2+7.9|4244262|41.1£100|473+£22.3| -.53 | -.35 | .593 | .727 |-2.1£10.7°| 4.9+41.3
After 4 week
Aroma  |47.6%+104(4504233|31.5+128(282+160| -2.36 | -2.00 | .018" | .044" [-16.2+15.7(-16.8+26.5 5.27 36 o2 | 834
Stretching|45.2+8.6|47.5+152|34.7+132(3264207| -2.12 | -1.82 | .034 | .068 |-10.5+13.8|-14.9+25.4| ’ ’ ’
Cont 43.247.9|424+262(38.2+7.1|31.4+£9.8| -1.29 | -1.33 | .196 | .182 [-4.9+10.8|-11.0+27.2

" p{.05, Aroma :Aromatherapy group, Stretching :Stretching group, Cont:Control group,

*The same letters are significantly different
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Table 4. Comparison of lactate, ammonia of the study subjects

Difference
) Pre(M+SD) Post(M=SD) Z P (after-before) 2 P
Variables M+SD
1A | Amm 1A | Amm | 1A [ Amm [ 1A [ Amm [ 1A | Amm | 1A [Amm| 1A [Amm

After 1 week

Aroma. 12.0£3.9(63.1£23.4(10.7+£2.8|50.7+46.4| -.94 | -1.30 | .345 .196m -1.3+£3.8 -12.4i46.? 485 | 6.66 | .089 | .036

Stretching|11.1+5.4(52.3+20.8(14.3+4.7|29.3+125| -1.45 | -2.85 | .147 .004 3.2+6.8 |-230+21.1°

Cont 12.4+4.6]50.9+185[10.9+4.4|56.8+17.5| -.84 -.79 402 433 |-1.5+5.4(5.9£23.0
After 4 week

Aroma 12.0£3.9(63.1423.4| 8.1+£2.4 [69.6+40.0| -2.83 | -.18 005 | .861 [-3.9+3.6%6.6+50.0 .

. ks > - 8.90 | 2.75 | 012 | .253

Stretching|11.1+5.4(523£20.8|11.9+5.7|69.6+25.3| -1.45 | -2.47 | .147 .013 0.84+2.4%117.3£19.3

Cont 12.4+4.6/50.9+£185|10.3+3.5|71.1£282| -1.29 | -2.04 | .196 041 |-2.145.5|20.2441.1
"pC.05, LA(mg/d0): Lactate, Amm(ug/d): Ammonia, * The same letters are significantly different
AT 1090/ 1022 23101 Rolak Mk O3] 4. k=9
ot $A & 1500) W EE 718 Mol 1.3ng/dl 7
4519, 2EARTO) 3omg/dl BRAOH, dEE B AL lawn 254 TR I9e 48
2 1.5mg/dl FAStoY 7 Ko Aol= QUi Aol wEt EF fREA vXe &9E Fost |
A F 453 AROA P71 987 12.0ng/dolA 8.1 FEE F8 Avfo] tfs] ok} o] =95kt gtk
/AR FOA ABIAT(p=009), AEAFTE WA, F MEE o B4 1500 B0l
0.8mg/dl S7FtoH, &2 2.1mg/dl F4sIAe tiRtol Hls) FoJstA Fastqlet o= Al R H]
ol WOk ohiSlch £ 45 F WSHIRE & 22 et the Aol slov olest agyeR
7 Qo] 3.0ng/dl P4, AEAATO| 08ng/dl  WARE oAle] HZo] WAL ATE HIF Park
Soreigon, dazol 2/l BAARem 8 9 27) A7 197 3RS sl ofot

Hto] AEA ] B3| AR 23 @718 Htol
gt 02 FASHHTHp=.012)(Table 4).

4 8% dHYot 5%
FA = 15 ARIA e 8% dEYol &
= 3A A 63.1ug/dlolA A F 50.7ug/ o= 7
25g o Folgt Msk= ol gly, AEHAFES T4
A 52.3ug/deolA FA & 29.3ug/dl o2 SI5HA T4
S0 (p=.004), HFT- FJgt W7} glolct. &
A & 1530 M | aHTo] 12.4ug/dl, AE
#ATo] 23.0ug/dl FA3HL, tizTo] 5.9ug/dl Z7t
sto] £7F ROt Zpol7h e, AR AT AE
gA o] tixtol] Hlsh F2lsHA 7“\0}&’1Wp— 036).
FA T 4FA-0 F71 AT 63.1ug/dlOIA 69.6ug
JUCE F7Fellout foskA] 4ok, AEH AT
69.6ug/ MO, 2L 71.1ug/dZ 22t FoloHA 5
¥R p=.013, p=.041). A & 450] W3} F=t=
F718%70] 6.6ug/dl, AEHATO] 17.3ug/dl, A=
0] 20.2ug/dl B7F8IR o 27t o8t Zolrt
THTable 4).
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