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Aromatherapy Nursing Intervention for Pain Relief
A Systematic Review and Meta Analysis
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Abstract This study aimed to validate the effect of aromatherapy nursing intervention to relieve the pain using
systematic review and meta-analysis. We performed a meta-analysis of studies published between January 2000
and March 2014 which were identified through KERIS, KISS, DBpia, Cochrane Library, Ovid-Medline and
Pubmed. Twenty studies with 1029 participants were included in this study. Key words listed in PICO and
used for the search were aroma, perfume, perfume inhalation, perfume massage, aromatherapy, pain, pain
management. The results of meta-analysis demonstrated statistically significant differences not only for the
overall effect but also specifically for aromatherapy nursing intervention on measures of pain. To present more
evidence that support the effectiveness of aromatherapy nursing intervention on measures of pain, further

research is warranted.
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Pubmed | | Medline | | Embase | | cochrane | | civanL RISS KISS DBpia National Academic
- = = = = — — _ Assembly Library journals
N=285 N-324 N-368 N=586 N=471 N-2135 | | N-oos | | n-174s | | AT Moas

Y

Total 15,040 studies identified

y

1 7,023 duplication studies

8,017 studies excluded due to duplication

7,616 studies excluded by inclusion criteria

- 5,683 non-relevant topic studies
- 603 non-pain variable studies

v

r

- 171 non-full text studies
» 1,159 non-human target studies

401 select

ed studies

- 38 non-nursing studies

+ 25 non-control group studies
- 271 non-experimental studies
+ 18 non-relevant tool studies

4

v

* 21 non-single intervention studies
- 7 non-finding statistical studies

20 studes
16 Korean studies
-4 English studies

+ 1 very low quality study

[Fig. 1] Flow of studies included from database search
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<Table 1> General -characteristics of the selected

articles (n=20)
Characteristics Category n (%)
. Domestic articles 16 (80%)
Published Foreign articles 4 (20%)
Non-published Published articles 14 (70%)
; Master/Dissertation 6 (30%)
Aroma massage 11 (55%)
Aroma inhalation 4 (20%)
Program type Aroma gargling 1 (5%)
Aroma foot reflexology 3 (15%)
Half-bath with aroma oil 1 (5%)
less than 10mins 3 (15%)
Time of 10~29 6 (30%)
. . 30~89 4 (20%)
intervention 90mins or more 5 (25%)
others 2 (10%)
Arthritis patients 3 (15%)
Surgery patients 6 (30%)
Participants Hemodialysis patients 2 (10%)
i Dysmenorrhea patients 6 (30%)
Headahce patinets 2 (10%)
others 1 (5%)
10~19 1 (5%)
20~29 1 (5%)
Sample size 30~39 0 (0%)
40~49 9 (45%)
50 or more 9 (45%)
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aroma Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 35% Cl IV, Random, 85% Cl
Apay SE etal 2012 313 188 22 081 088 22 449% 2.3211.45,3.19) -
Bagheri M etal 2014 142 019 46 073 024 46 57% 0.69 [0.60, 0.78] -
Choi 2013 107 172 30 07 107 30 51% 0.37 [-0.35,1.09] T
Han 2008 463 203 22 009 153 22 4E% 4.54 [3.48,5.60] -
Han et al 2001 414 182 25 144 234 20 43% 2.7001.43,3.87] -
Han etal 2010 123 14 24 -0D12 248 19 43% 1.35[0.10, 2.60] —
Hyun et al 2004 36 1.82 26 115 1.36 20 4.8% 244[1.53, 3.37] -
Kang 2003 1138 14 -01 08 15 50% 1.10[0.27,1.53] B
Kim et al 20045 1132 20 0137 200 50% 1.00[0.17,1.83] -
Lee 2010 14 185 20 005 18 20 45% 1.35[0.19, 2.51] e
Lee 2011 27 04 ar 04 049 24 A.5% 2.30([1.91, 2.69] -
Lee etal 2006 239 086 24 233 0&1 23 5.4% 0.06 [-0.42,0.54] I
Marzauk T et al 2013 27 186 48 31 185 47 52%  -0.40[1.09,029] T
Mho 2008 231 084 37 174 085 27T 54% 4.05[3.55,4.55) -
Fark 2004 213 04 8 183 117 T 4.6% 0.30[0.77,1.37] -
Seo 2013 144 113 25 084 1584 25 51% 0.60 [0.15,1.34] T
Seol etal 2011 231 178 X6 D46 058 26 51% 1.8501.13,2.57] -
Sheikhan F etal 2012 027 144 30 -037 132 30 523% 0.64 [0.06,1.34] —
Soz2012 0.28 113 35 o 1n 38 5.4% 0.28[-0.24,0.80] T
Waon et al 2011 2147 21 -0 148 21 449% 2.411.52,3.30 I
Total (95% CI) 530 499 100.0% 1.47 [0.95, 2.00] &>
Heterogeneity; Tau®= 1.27; ChF= 348.18, df= 18 (P = 0.00001); F= 85% 4 2 r 2

Testfor overall effect 2= 5.48 (P = 0.00001)

[Fig. 3] Effect size of aromatherapy

nursing intervention for pain relief

aroma control

aroma Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
1.1.1 published
Apay SE etal 2012 313 189 22 081 0B85 22 449% 2.32[1.45,3.149] -
Eaoheri M etal 2014 1.42 019 46 073 0.24 46 5.7% 0.69[0.60, 0.78] -
Han 2008 463 2.03 22009 1453 22 4.6% 4.54[3.48, 5.60] I
Han etal 2001 414 1.92 25 144 234 20 4.3% 2.70[1.43,3.87] -
Hanetal 2010 123 1.4 24 -012 248 19 4.3% 1.35[0.10, 2.60] —
Hyun et al 2004 36 1.82 26 114 1.36 20 4.8% 2.451[1.53,3.37] I
Kirm et al 2005 1 1.32 20 0 1.37 20 5.0% 1.00[0.17,1.83] B
Lee 2011 27 05 3% 04 085 24 55% 2.30[1.91, 2.64] -
Lee et al 2006 239 0.86 24233 0 23 5.4% 0.06[-0.42, 0.54] T
Marzouk Th et al 2013 27 186 48 31 155 47 5.2%  -0.40[-1.08,0.29] T
Fark 2004 213 049 8 183 1.7 7 4.6% 030 [-0.77,1.37] -1
Seoletal 2011 23 1.78 26 046 0458 26 51% 1.85[1.13, 2.587] -
Sheikhan F etal 2012 027 144 30 -037 132 30 52% 0.64 [-0.06,1.34] _'_
Won et al 2011 2 147 21 -0.41 1.48 21 4.9% 2.411[1.52,3.30] —
Subtotal (95% CI) 379 347  69.5% 1.53 [0.97, 2.10] <>
Heterogeneity: Tau®= 0.98; Chi®= 18539, df=13 (P = 0.00001); F= 93%
Testfor overall effect: Z=5.32 (P = 0.00001)
1.1.2 non-published
Chai 2013 1.07 172 30 07 107 30 51% 0.37 [-0.35,1.04] T
Kang 2003 1 1.38 14 -01 08 14 5.0% 1.10[0.27,1.83] B
Lee 2010 14 185 20 005 1.8 20 4.5% 1.35[0.19, 2.51] -
Mho 2009 231 094 27 -1.74 095 27 5.4% 4.05[3.55, 4.59] -
Seo 2013 1.44 113 25 084 154 28 51% 0.60[-0.14,1.35] T
So 2012 028 113 35 o111 35 4% 0.28[-0.24,0.80] T
Subtotal (95% CI) 151 152 30.5% 1.30 [-0.16, 2.76] e
Heterageneity Tau®= 3.18; Chi*= 134.52, df= 5 (P = 0.00001); F= 96%
Testfor averall effect Z=1.74 (P = 0.08)
Total {95% Cl) 530 499 100.0% 1.47 [0.95, 2.00] <
Heterogeneity: Taw?= 1.27; Chi*= 348.18, df= 19 (P < 0.00001); = 95% V)

Test for overall effect: £=5.48 (P = 0.00001)
Testfor suboroun differences: Chi®=0.09. df=1 (P=0771. F=0%

[Fig. 4] Effect size of aromatherapy nursing intervention by publication type
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aroma Control
Study or Subgroup

3.1.1 aroma massage

Apay SE etal 2012 313 184 22 081 085 22 5.5%
Han 2008 463 202 22 009 153 22 5.2%
Han et al 2001 414 192 25 144 234 20 4.8%
Hanetal 2010 123 14 24 -012 248 19 4.9%
Hyun etal 2004 36 1.82 26 115 136 20 5.4%
Kim et al 2005 1 132 20 o 137 20 5.5%
Lee 2010 1.4 1495 20 005 1.8 20 5.0%
Lee etal 2006 239 086 24 233 031 23 6.0%
Marzouk Th et al 2013 27 1.86 48 31 1585 47 5.8%
Park 2004 213 04 g 183 117 7 5.2%
Won etal 2011 2 147 21 -041 148 21 5.5%
Subtotal (95% Cl) 260 241 58.7%

Heterogeneity: Tau®=1.95, Chi®= 10948 df=10{P = 0.00001); F= 91%
Testfor overall effect: Z= 3.62 (P=0.0003)

3.1.2 aroma inhalation

Bagheri Metal 2014 142 019 46 073 024 46 B.3%
Choi 2013 1.07 1.72 30 07 1.07 30 57%
Seol etal 2011 23 178 26 046 058 26 57%
So2012 0.28 113 35 o 1.1 35 6.0%
Subtotal (95% Cl) 137 137 23.6%
Heterogeneity: Tau®=0.18; Chi®*=13.08, df= 3 (P =0.004); F=77%
Testfor overall effect: £= 299 (P=0.003)

3.1.3 aroma foot reflexology

kang 2003 1 1.38 14 -01 08 15  56%
Lee 2011 27 05 37 04 048 24 B1%
Mho 2009 23 094 27 -1.74 0495 27T B.0%
Subtotal (95% Cl) 78 66 17.6%

Heterogeneity: Tau®=1.67; Chi®= 4577, df=2 (P = 0.00001); F= 96%
Test for overall effect: £=3.28 (P=0.001)

Total (95% Cl) 475 444 100.0%

Heterogeneity: Tau®=1.40; Chi®= 34719, df= 17 (P = 0.00001); F= 35%
Testfor overall effect: Z=5.31 (P = 0.00001)
Testfor subaroun differences: Chi®= 6.56. df= 2 (P=0.041. F= 69.5%

Mean SD Total Mean SD Total Weight [V, Random. 95% CI

Mean Difference
IV, Random, 95% CI

Mean Difference

2.32[1.45 3.149]
454 [3.48, 560 4
270[1.43, 3.97) _—
1.35[0.10, 2.60] e—
2.45[1.53, 3.37]
1.00[0.17,1.83]
1.35[0.19, 2.51]

0.06 [-0.42, 0.54] —

-0.40 [-1.09, 0.29]

0.30 [-0.77, 1.27]
241 [1.52, 3.30]
1.61 [0.74, 2.49]

o

0.ES[0.60, 0.78] -
0.37 [-0.35, 1.04] -
1.84[1.13, 2.57]

0.28 [-0.24, 0.80] T =
0.76 [0.26, 1.25]

1.10100.27,1.93]
2.301[1.91, 2.69]
4.05[3.55, 4.558]
2.51 [1.01, 4.01]

1.57 [0.99, 2.15]

2 1 0 1
aroma control

[Fig. 5] Effect size of aromatherapy nursing intervention by program type
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aroma Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total VWWeight IV, Random. 95% CI IV, Random, 95% Cl
4.1.1 Arthritis patients
Han etal 2010 123 14 24 -012 248 19 45% 1.35[0.10, 2.60]
Kim et al 2005 1 1.32 20 o 137 20 52% 1.00[0.17,1.83] -
Wan etal 2011 2 147 21 -041 148 21 5.1% 241 [1.52,3.30] —
Subtotal (95% CI) 65 60 14.9% 1.60 [0.68, 2.52] -~

Heterogeneity: Tau*=0.41; Chi*= 831, df=2 (P =007}, F=62%
Testfor averall effect: 2= 3.41 (P = 0.0008)

4.1.2 Surgery patients

Choi 2013 107 172 a0 0.7 1.07 a0 5.4% 0.37 [-0.35, 1.04] T

Kang 2003 1 1.38 14 -01 08 15 5.2% 1.10[0.27,1.93] -
Seo 2013 1.44 113 25 084 154 25 5.3% 0.60[-0.15,1.34] I
Seoletal 2011 23 178 26 046 0458 26 5.4% 1.85[1.13, 2.57] -
Sheikhan F etal 2012 0.27 1.44 a0 -037 1.32 a0 5.4% 0.64 [-0.06, 1.34] I
Soz202 023 113 35 o 1n 35 5.6% 0.28 [-0.24, 0.80] T
Subtotal (95% Cl) 160 161 32.4% 0.78 [0.31, 1.26] <>

Heterogeneity: Tau®=0.23; Chi*=14.02, df=5(FP = 0.02), F= 64%
Testfor averall effect: Z=3.22 (P = 0.001)

4.1.3 Hemodialysis patients

Bagheri M etal 2014 1.42 0149 46 073 024 46 5.9% 0.69[0.60, 0.78] -
Lee et al 2006 1.4 1895 20 005 1.8 20 4.7% 1.35[019, 2.51]
Subtotal (95% Cl) 66 66 10.6% 0.75[0.37,1.14] L 4

Heterogeneity: Tau®=0.04; Chi*=1.23, df=1{F =027 F=19%
Testfor averall effect: 2= 3.84 (P =0.0001)

4.1.4 Dysmenorrhea patients

Apay SEetal 2012 313 189 22 081 085 22 5.2% 2.32101.45,3.18] -
Han et al 2001 414 1892 25 144 234 20 4.5% 2.70[1.43,3.87] -
Hyun etal 2004 36 182 26 115 1.36 20 1% 2.45[1.53,3.37] I
Lee 2011 27 04 ar 04 049 24 5.8% 2.30[1.91, 2.68] -

Lee et al 2006 239 086 24 233 0@ 23 57% 0.06 [-0.42, 0.54] 1

Marzouk TM etal 2013 27 186 48 31 155 47 5.4%  -0.40[-1.09,0.29] T

Subtotal (95% Cl) 182 156 31.6% 1.53 [0.39, 2.68] ~l—

Heterogeneity: Tau®=1.87, Chi*= 89.82, df=5 (P = 0.00001}; F= 94%
Testfor overall effect: Z= 2.63 (P = 0.009)

4.1.5 headache patient

Han 2008 463 203 22 0049 1453 22 48% 4.54 [3.48, 5.60] —
Mho 2009 231 094 27 -1.74 0495 ¥ 5T% 4.05[3.55, 4.558] —
Subtotal (95% Cl) 49 49 10.5% 4.14[3.68, 4.60] <>

Heterogeneity: Tau®= 0.00; Chi*= 067, df=1{F =041, F=0%
Testfor averall effect: Z=17.82 (P = 0.00001}

Total (95% Cl) 522 492 100.0%  1.53[0.99, 2.07] >

Hetarogensity: Tau®= 1.30; Chi*= 347 06, df= 18 (P < 0.00001); F= 95% + + T ) ;

Toctior subaroun iferances: Ghoe 147 46, di= & (P <0.00001) F= 7 3% aroma control

[Fig. 6] Effect size of aromatherapy nursing intervention by subject type
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aroma Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 less than 10 minutes
Choi 2013 1.07 1.72 30 0.7 1.07 30 A.7% 0.37 [[0.35, 1.09] N
Lee 2010 1.4 1.95 20 0os 1.8 20 5.0% 1.35[0.18, 2.51]
So 2012 028 113 35 o 1.11 35 6.0% 0.28 [[0.24, 0.80] 7
Subtotal {95% CI) 85 85 16.7%  0.48[-0.02,0.98]

Heterogeneity: Tau®=0.06; Chi*= 274, df= 2 (P=028); F=27%
Testfor overall effect: Z=1.89 (P = 0.08)

5.1.2 10-29 minutes

Apay SE etal 2012 313 1.88 22 081 085 22 5.85% 2.32[1.45,3.14]
Bagheri b et al 2014 142 018 46 073 024 46 B.3% 0.63 [0.60, 0.78]
Kang 2003 1 1.38 14 -01 08 14 9.6% 110027, 1.93]
Lee 2011 27 04 ar 04 04 24 B.1% 2.3001.91, 2.649]
Mho 2009 231 0494 27 -1.74 0495 27 G.0% 4.05[3.55, 4.59]
Seoletal 2011 23 178 26 046 0458 26 5.7% 1.88[1.13, 2.587]
Subtotal (95% CI) 172 160 35.2% 2.05[0.85, 3.25]

Heterogeneity: Tau®= 2.14; Chi®= 23723, df= 4 (P = 0.00001); F=98%
Testtor overall effect Z= 3.35 (P = 0.0005)

5.1.3 30-89 minutes

Han 2008 463 203 22 008 153 22 5.2% 4.54 [32.48, 5.60]
Hyun et al 2004 36 1.82 26 115 1.36 20 5.4% 2.45[1.53,3.37]
Marzouk T et al 2013 27 1.86 43 31 1.485 47 5.8% -0.40[-1.09, 0.24] ]
FPark 2004 213 048 8 183 147 T 5.2% 0.30[0.77,1.37] ]
Subtotal (95% CI) 104 96 21.6% 1.71 [-0.48, 3.89] =

Heterogeneity: Tau®= 4.75; Chi*= 68.54, df= 3 (P < 0.00001}; F= 96%
Testfor overall effect Z=1.53 (P=013)

5.1.4 90 minutes or more

Han et al 2001 414 192 25 144 234 20 4.8% 2.70[1.43,3.97]
Han et al 2010 123 1.4 24 -012 248 14 4.9% 1.35[0.10, 2.60]
Kim et al 20045 1 1.32 20 o 137 20 5.6% 1.00[0.17,1.83]
Sheikhan F etal 2012 027 1.44 a0 -0.37 1.32 a0 5.8% 0.64 [-0.06, 1.34]
Wion etal 2011 2 1.47 21 -0.41 1.48 Al 5.59% 2.411.52,3.30]
Subtotal (95% CI) 120 110 26.5% 1.56 [0.75, 2.36]

Heterogeneity: Taw® = 0.89; Chi*=14.36, df= 4 {F = 0.006);, F=72%
Testfor overall effect 2= 3.79 (P =0.0002)

¢ ’\HH "H ““H H\I

Total (95% CI) 481 451 100.0% 1.61[1.02, 2.20]
Heterogeneity: Tau®= 1.44; Chi*= 336.02, df= 17 (P = 0.00001); F= 95% 4 2 s 2 !
Testfor overall effect Z=5.36 (P = 0.00001) aroma  control
Testfor subaroun differences: Chi®=9.32. df= 3 (P = 0031 F=67.8%

[Fig. 7] Effect size of aromatherapy nursing intervention by total intervention time
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