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Effects of non-pharmacological interventions for adults with insomnia
in Korea: A meta-analysis
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Abstract The purpose of this study was to identify the effects of non-pharmacological interventions for Korean adults
with insomnia. Literature review was performed for articles published between 2000 and 2016 in electronic databases.
Sixteen articles met the inclusion criteria. Data were analyzed by R version 3.3.1 for windows. Meta-analysis was
performed using the random effects model; the overall effect size of non-pharmacological interventions on sleep was
significantly large (Hedges' g=2.36, 95% CI: 1.44~3.28). For heterogeneity, a moderator analysis was performed using
the study design, participants, age group, intervention, presence of hospitalization, and sleep measurement. There was
a statistically significant difference between the effects of moderator variables, except for the study design and
participants. Of the interventions, auricular acupressure reported to have the largest effect size on sleep. The findings
in this study indicate that non-pharmacological interventions have a positive effect on sleep, providing objective
evidence to improve sleep in adults with insomnia using effective interventions.
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Table 1. Descriptive summary of included studies

Sample size(n) Interventions
Study .
No  Author (year) R Participants sessions/ Sleep measurement
design Exp. Cont. Type .
Duration
Park et al. .
1 NRCT Patients 22 22 Aroma therapy 5/5days Sleep scale
(2010)[19]
Park et al. Older adults,
2 NRCT . 20 20 Aroma hand massage 6/2wks Sleep scale
(2011)[20] Patients
Sleep scale,
Sok & Kim Auricular acupressure Self-satisfaction
3 NRCT Older adults 20 20 5/15days
(2005)[26] therapy scores on sleep
(GRS)
. . Sleep scale, Sleep
Lee & Kim . Auricular acupressure . .
4 NRCT Patients 16 15 6/2wks satisfaction scale
(2007)[28] therapy
(GRS)
Lee & Kwon Auricular acupressure Sleep scale, Sleep
5 NRCT Older adults 23 20 4/4wks K .
(2009)[18] therapy satisfaction scale
. . Sleep scale, Sleep
Sok & Kim Auricular acupressure . .
6 NRCT Older adults 28 28 4/2wks satisfaction scale
(2008)[27] therapy
(VAS)
Jung et al. . Auricular acupressure
7 RCT Patients 6 6 5/15days Sleep scale, NRS
(2010)[16] therapy
. . Sleep scale, Sleep
Kim et al. Auricular acupressure . .
8 NRCT Older adults 18 18 2/15days satisfaction scale
(2014)[17] therapy
(GRS)
H Hand tus Pol hy,
9 wang NRCT Adults 11 11 and acupuricture 28/4wks OySomnography
(2007)[24] Therapy PSQI, SQS, CBF
Sung et al. . Foot reflexology
10 NRCT Patients 23 25 12/3wks Sleep scale
(2011)[29] massage
Kim et al. Foot reflexology Sleep scale, Quality
11 NRCT Older adults 23 22 8/2wks
(2011)[21] massage of sleep (VAS)
Lee & Older adults,
12 NRCT . 20 20 Laughter therapy 8/4wks Sleep scale
Eun(2011)[23] Patients
Kim et Older adults, Sleep scale, Quality
13 NRCT . 23 25 Laughter therapy 8/4wks
al.(2015)[22] Patients of sleep (VAS)
Lee et al. ISI, Sleep log (TWT,
14 NRCT Young adults 11 9 CBT-1 6/5wks .
(2011)[30] Nap time)
. . Sleep scale, Sleep
Hong & Kim Sleep promoting GE (4/4wks) . .
15 NRCT Older adults 16 16 satisfaction scale
(2009)[31] program PMR (28/4wks)
(VAS)
Park et al. Young adults, Neuro-feedback
16 RCT ) 7 7 . 20/10wks PSQI
(2011)[32] Patients Training
Exp.=Experimental  group; ~Cont=Control group; RCT=Randomized controlled trial; NRCT=Non-randomized controlled  trial;

CBT-1=Cognitive-behavioral therapy for insomnia; GE=Group education, PMR=Progressive muscle relaxation; GRS=Graphic rating scale;

VAS=Visual analog scale; NRS=Numeric rating scale; PSQI=Pittsburgh sleep quality index; SQS=Sleep quality scale; CBF=Cerebral blood

flow; ISI=Insomnia severity index; TWT=Total Wake Time
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Experimental Control
Study Total Mean SD Total Mean SD
Park et al (2010) 22 36.770 9.411 22 29410 4.447
Park et al (2011) 20 48.000 7.150 20 35300 4.620
Sok & Kim (2005) 20 54.000 0.240 20 23.350 0.160
Lee & Kim (2007) 16 48.000 4.660 15 26.600 0.930
Lee & Kwon (2009) 23 42910 6.010 20 34.300 7.990
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Standardised mean difference

E SMD 95%-Cl W(random)
G 098 [ 035 161] 7.2%
207 [ 1.29; 285] 71%
E —— 147.29 [113.29; 181.29] 0.1%
6.11 [ 4.33; 7.88] 5.9%
1.21 [ 0.55; 1.86] 7.2%
E 23.00 [18.55; 27.45] 27%
-0.21  [-1.35; 093] 6.7%
437 [ 312; 563] 6.6%
0.62 [-0.24; 1.48] 7.0%
1.98 [ 1.28, 2.68] 7.2%
G 1.25 [ 061; 1.90] 7.2%
. 0.29 [-0.34, 091] 7.2%
g 177 [ 1.09;, 2.44] 7.2%
e 080 [-013; 172] 7.0%
g 147 [ 0.68; 2.26] 7.1%
159 [ 033 285] 6.6%
' 236 [ 1.44; 3.28] 100%

-150

-50 0 50 100150

Fig. 2. The combined effect of non-pharmacological interventions on sleep in adults (random-effects model).
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2 Aol vekgs] Aol AA o] d Ao P=93.8%
(Q=243.56, p<.001)= UEh} A 7+ /37|17 A=
g2, & 293279 oAl uigk §aA dro]
Jasirhar =) meba AAA, A 73,
AR, AT, AL, E=TE 2y
SA(moderators) 2 3+ HE} ANOVAS A A|3}1T} (Table 2).

AFAAE 2ARSEE slo] £33 A} 27) A
7re] QFt, = Qu=3.61 (df =2, p=-057)% UL} F-23H)
iz Aok v oz A e aukE7)9
Aol BAANCR o3 ¥ AoR et

ozt Fgel wE FA Ear|E EAe A
Ankela} bt 7kl QFt Qu=6.11 (df =1, p=.055)

EEES

A
2 el 5313719 Aol AR FoakA] e
Ao VeIt

dE o i A 2328 24T Ane
Q% Q=723 (df =2, p=.027)2 YEl} F3}=7]9
ApolE TAM SR fFodt Ao eIt

ZFAe] E337] Hedges' g +=¢1¢1 4% 3.40(95%

CL: 1.87~4.93), AA AA<d 4$ 1.71 (95% CL

0.41~3.02), A2l 7% 1.08(95% CI: 0.33~1.82)& L}

Table 2. Effects of moderator variables

ZAWEE Se] BHT A3t 570

Qw=11.87 (df =4, p=018)Z e} =)

N

av)

of

Rt FAE §337] Hedges' gv&= ¢l 8 5.57
(95% CI: 3.52~7.62), kAL mRAA] 162 (95%
CL:-1.38~4.61), o}&r} 8 1.52 (95% CI: -1.47~4.52),
718} F4 1.12 (95% CI: -1.03~3.26), -3 &, 1.03
(95% CI: -1.96~4.02) 0.5 UEL:
JAFFE AWz 3 BYdAE Qb=8.09
(df=1, p=.004)= Heh} &3=1719 Apole FAH R
frojat Aoz vyt Higd v g¥are
3.46 (95% CI: 2.02~4.90)% 4% Aol &337] 1.06
(95% CL: 0.25~1.87)Ht} & A o2 eyt
ANESH B w2 Ao A Qu=8.54 (df=2,
p=014) % e} $HS e WgE e avla
719] Aol BAHOR Fo 2 Yeyith 523
7] Oh & (1998)2] 9 ETE AR BS
281 (95% CI 1.70~3.92), PSQI 0.99 (95% CI:
0.07~1.91), ISI 0.08 (95% CI: -0.13~1.72)2 et

@

(o

i)

=
=4

95% CI
Category Subgroup k  Hedges’ g Lower Upper Z (p) L) Q®
limit limit
RCT 2 0.67 -1.10 243 4.34 (.037) 77.0% 361
study design
NRCT 14 2.64 1.63 3.65 235.44 (<.001) 94.5% (.057)
Laypeople 8 1.53 0.10 2.80 85.44 (<.001) 91.8% 6.11
Participants -
Patients 8 331 1.97 4.65 152.01 (<.001) 95.4% (.055)
Young adults 2 1.08 0.33 1.82 0.99 (.318) 0
Age group Adults(>18) 5 1.71 0.41 3.02 41.97 (<.001) 90.5% (70'2%
Older adults 9 3.40 1.87 4.93 199.01 (<.001) 96.0%
Aroma therapy 2 1.52 -1.47 4.52 4.50 (.034) 77.8%
Auricular acupressure therapy 6 5.57 3.52 7.62 210.07 (<.001) 97.6%
Intervention Foot reflexology massage 2 1.62 -1.38 4.61 2.22 (0.136) 55.0% (1(1)1887)
Laughter therapy 2 1.03 -1.96 4.02 9.95 (.002) 89.9%
Others 4 1.12 -1.03 3.26 3.01 (.390) 40.7%
No 11 3.46 2.02 4.90 213.62 (<.001) 95.3% 8.09
Hospitalization
Yes 5 1.06 0.25 1.87 23.67 (<.001) 83.1% (.004)
Oh’s sleep scale 13 2.81 1.70 3.92 238.04 (<.001) 95%
Sleep " 8.54
measurement PSQI 2 0.99 0.07 1.91 1.55 (.214) 35.3% (014)
ISI 1 0.80 -0.13 1.72 0

k=Number of studies; Qy=Q-value between subgroups; CI=Confidence interval.
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