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Effects of Non-pharmacological Interventions on Primary Insomnia
in Adults Aged 55 and Above: A Meta-analysis

Kim, Ji Hyun' - Oh, Pok Ja®

'Graduate School, College of Nursing, Korea University, Seoul
*Department of Nursing, Sahmyook University, Seoul, Korea

Purpose: This study was performed to evaluate the effects of non-pharmacological interventions on sleep dis-
turbance amongst adults aged 55 and above. Methods: PubMed, Cochrane Library, EMBASE, CINAHL and sev-
eral Korean databases were searched. The main search strategy combined terms including non-pharmacological
interventions and presence of insomnia. Non-pharmacological interventions included cognitive behavioral ther-
apy, auricular acupuncture, aromatherapy, and emotional freedom techniques. Methodological quality was as-
sessed using Cochrane's Risk of Bias for randomized studies and Risk of Bias Assessment tool for non random-
ized studies. Data were analyzed by the RevMan 5.3 program of Cochrane Library. Results: Sixteen clinical trials
met the inclusion criteria with a total of 962 participants. Non-pharmacological interventions was conducted for
amean of 5.5 weeks, 7.7 sessions, and an average of 70 minutes per session. The effects of non-pharmacological
interventions on sleep quality (ES=-1.18), sleep efficiency (ES=-1.14), sleep onset latency (ES=-0.88), awakening
time after sleep onset (ES=-0.87), and sleep belief (ES=-0.71) were significant, and their effect sizes were ranged
from moderate to large. However, the effects on total sleep time and insomnia severity were not significant.
Conclusion: The findings of the current study suggest that non-pharmacological interventions have a positive im-
pact on attitudes and beliefs about sleep, sleep quality, sleep duration, and sleep efficiency. Therefore, the findings
of the study provide an evidence to incorporate various non-pharmacological interventions into nursing practice
to improve both sleep quality and quantity in patients with insomnia.
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Total 2,451 studies identified
* Pubmed (n=151)
* EMbase (n=1203)
* Cochrane (n=374)
e CINAHL (n=414)
¢ Korean DB (n=309)

Identification

697 studies excluded for duplications

1,754 studies identified
* Pubmed (n=35)
* EMbase (n=1007)
* Cochrane (n=242)
* CINAHL (n=330)
* Korean DB (n=140)

Screening

* English studies (n=528)
* Korean studies (n=169)

1,722 studies did not meet inclusion criteria

32 studies initially reviewed
* English studies (n=27)
* Korean studies (n=5)

Eligibility

Hand search: 4 studies

* Only older adults (> 55 years old) with
primary insomnia

* Use an nonpharmacological intervention

* Use RCTs or non-RCT's

* Enough data to calculate an effect size

20 Full-text studies excluded: English studies

Total 16 studies selected for
final inclusion
* English studies (n=11)
* Korean studies (n=5)

Included

(n=20)

* Descriptive studies (n=6)

* Non-relevant interventions (n=5)
* Non-sufficient data (n=9)

Figure 1. Flow of studies included from database search.
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% dA7zoAlrE AT 5307, tERT 432808 F 962
gololom AT et 3321, 2w Pt 27He = v
Ehdey. vlekR A o] £7e AAFEZA Cognitive Be-
havior Treatment, CBT) 2 W% FA|7} 9H(56.3 %) o2
713 Boko ] A48 X 2 (Brief Behavior Treatment,
BBT) 134, JAX&1H, A= (e19eH) 19, FaH
13, 2232719, Emotional Freedom Techniques, EFT)
13, o]t ¥ 1H 0 AN SAl= 7IEFA 7H(43.8
%), LasA 9A(56,3%) 2 T AT vlek=2] FA 2 Al
FAR= AEIREAL SH(31.3%), A SAF 43H(25.0%), A7A}
4%(25.0%), gHeJAL L IESARR] 7397 2+ 2 13(6.3%) &
2 ettt vjokes FAle] A8 Foe B 557, A
Sl Bt 7,73, 13] Bt SAARE 70802 A 2
FHHFE FHY dAHH s F FEARE 10E, £
ZE7] 9R, W T 7 oA, 7 284 1130] 4
=t o3 A AFpATEE A A 8H, EHS 4

A, ol gk vigeld] A 2 x4, 1 SR 4
02 Uesith ST FHEde S

WAa, ApH STl el T2k (actigraphy)sh
FHTH AR S35

4, g0137|9 £H

1) HlokE A FA7E g v £9=7]

HlobgA] ZAle] 7} 248 AT} ol ATS
W Aol A Ashasoli & FEARY 4
7), QI F ZARY, S gd0] ERHETL oA Avke

e 3 (FHA A vs 234 A5), FAFHN(ZFE vs

o), & 212 -8 (usual care vs attention control
group) E FA| Hg St 73] o) vs Ht 73] njgh o
w2 3192584 (subgroup analysis)2 A=Y £
o377} 2 o v AAlshct.

(1) v]oFEA A &3 37]9] U} 23} WS

@ kA FAE & TRl vz &3t

H|oH=2] SA7} F FHAIT | v &35 AAIRE A
% 10702 o]d=l Ao Yehhx’=40.77, p<.001;
I’=78%) QJelaatnsg o g g337|2 A&Es} 9 319 1%
HAE 53 o] 2AE EAstTt o5 ATellA] HIEFA

o] a3=7|= FAA LR FofatA] ggtrh(p=.820). HA|
F(Nfs)= 2522 Jepydth, A=R3E sl elx] T3
A Hxgl FHL7Z F FHEANRS S8 H¢(k=8, p=
790), A=A =72 HE|aH] 2 SH B9-(k=4, p=
32), T HARR S’ B9-(k=5, p=.670)°l|A] H]ek
B2 FAE BARHCE frofshA] &gttt

@ v FAE H AE 7)o vH &3

HjekE A ZA7E S Aol WXl &S AR AT
E %9702 o]AAQ Aoz fehh(x*=107.26, p<.001;
I’=93%) Qo EFARH o 2 FHH7|Z A&} ol AT
oAl 7= -0.88 (95% CIL: -1.60, -0.16)2 EAF o=
FroJataL(p=.02), SHAAIR(Nfs)= 30,608 ekt 5t
AFEAL ANE A7 e G3H B ol FHA Hwel
FHYE FH FEIE SH% 49 aB37] -0.97 (95%
CL: -1.87, -0.07) &2 BAIH2 2 Fostorkk=7, p=.030,
1’=94%), el 18w 2 243 4$-(k=3, p=.10)9} FH+H
AAZ ZA8 A9(k=4, p=200)= EAH o2 o514 o
ek AR SH1F M E, FHY7Y] B s
FARTH= 25F5AP7F 239271 -0.03 (95% CI: -0.60, -0.05)
2 BAA0 2 o5t 91(p=.020, I’=25%) o] AL Lk}
o} SA H§ 3ol whE B o= Bt 243142 73] ol
ol A% &7=37] -0.39 (95% CI: -0.70, -0.07) 2 EAH o=
golalokk=3, p=.020, I’=21%), 73] H|gke] A9+ o]
o] EPIIT=95%) FAA 2 FrelshA] egkeh(p=000).
SRS funnel plot 7oA oA gl Ao = veptt
(Figure 2).

® voHEA] FAIE A F ZH AR Bzl w9

HjoHE A FA7L AW F 2 AR WX ZAE A
ATE Z 9Ho g o)Al Ao g Yeh}(’=8197, p<
001; °=9000) Yol EFmE o2 F3a715 43t of
£ Aol E9=37]=-0.87 (95% CI: -1.49, -0.20) = 57|
Ho g {25t al(p=.005), SHAAIF(Nfs) = 272 el
o} Hef3dE S agEA ol FHdr)E E FEE
4T A5 &3] -0.92 (95% CI: -1.67, -0.17) & 514
02 folstgom(k=7, p=.020), AE)1eu)z =43 3
©w F357]-1.00 (95% CI: -1.90, -0.10) 2 AR o & &
ofatlok(k=4, p=.030), FHHA A= SAT A=
EAA SR folatA] &gtthk=5, p=.100). ZAIPeNE 3}
AaFoME FHL719] B9 /A FAETHE 1554
7} &343271-0.54 (95% CI: -0.79, -0.29) & FAH 0 2 H-2]
3 A(p<.001, I’=1300) 2.2 Yehd vhd dg|aguz =

ot

ot
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o the

a737]-0.52 (95% CI: -0.91, -0.14) 2 FAH L= 2|3t
A0 2 YeIItHp=.008, I’=42%). FA| 2§ 5ol w2 THEES
B oA B FL314= 73] o]l A

Experimental

ZFAE Alesh

vk FAle] aar]e

1Z(usual care)o] F£HAZA 0] <)

Control

Std.

7d$-(attention control group)X.t}

3+ 2%=71-0.36 (95%

Mean Difference

Studyor Subaroup  Mean SO Tofal Mean SD Total Weiaht IV, Random, 35% CI

Buysse etal 2011 8

Hairno & Shatl 2013 1366 3715
Iwin et al 2014 78 330
Lichstein et al 2001 A4 nn
Lovato et al 2014 -6 1855
Morin & Azin 1988 1355 2742
Morin gt al 1383 1007 267
Rybarcoketal 2002 <425 4104
Rybarcoketal 2008 -244 4384
Total (85% C1) 3

Wi Wo100%
WM BT 114%
801503 MIE B 1%
foo-4nn n %
805 28 n 1%
9-2089 308 10 103%
1210 %1 12 106%
06 4140 13 106%
4 -1 2677 4 110%
38 18 100.0%

Heteronenety. TalF = 1.08; Ch*= 107.26, df= & (P « 0.00001) F= 3%

Testfor pueral efiect 2= 241 F=002)

2.1 Sleep onset latency

Experimental

x| - =R

oM SAH = fFofstA] sket. o

CES)

Std. Mean Difference
V. Random. 5% CI

SdGE4 440 T

04511.04,013
008 056,040
Q4074024
026}055,013
04 08,115
079}153,008
07741 51,007

DAGH-017)

.88 [-1.60,-0.16]

407 0 1

Favours [experimental] Favours [control]

Study or Subaroup Mean  SD Total Mean SD Total Weight IV, Random. 95% CI

Buysse etal 2011 404 534
Haimoy & Shatll 2013 1317 43.17
Irwin et al 2014 -390 5104
Lichstein etal 2001 2274 3507
Lovato et al 2014 1N
Morin et al 1993 -3328 2528
Morin et al 1999 -1335 4504
Ryharczyk etal 2002 B39 833
Ryharczyk et al 2005 AT 3346

Total {95% CI)

Heterogeneity Tau*= 0.77; Chi*= 81,87, df=8 (P < 0.00001}; F= 80%

Testfor overall effect 2= 2.79 (P =0.005)

Control Std. Mean Difference Std. Mean Difference
IV, Random. 95% CI
M O-34 818 4D 108%  -3R9R4ES-11D) T
Mo-154 139 17 1M3% -027F0B5037) -
50 -28.47 6031 25 M7%  -D9F067,029) -
51 -18.06 3304 23 NM7%  -013F063,0.36) -
B 043 109 32 118%  -089F1.30,-0.48) -
12 -8.82 5490 12 103%  -055FH1.37,027) T
16 -3.24 3685 12 108%  -046F1.22,030 T
11 306 6483 13 100%  -1.24F213,-039) I
400 3879 46 118%  -050F0592-0.09 -
345 220 100.0%  -0.87[1.49,.0.26] <>
4 2 1

2.2 Wake after sleep onset (WASO)

Std. Mean Difference

Favours [experimental] Favours [control]

Std. Mean Difference
IV, Random, 95% CI

-4 80 (680, -4.00)
0541113, 008]
D87 H.37,-037]
0031052, 0.48]
B3 25,-041]
083 }113,-053)
T4 157, 010]
098 11 67,-0.28]
-1 67}263,-077]
-072H14,-029)

Experimental Control
Study or Subgroup Mean  SD Tofal Mean SD Total Weight IV, Random, 95% CI
Buysse etal 2011 876 1863 12 15 40 BT%
Haimov & Shall 2013 -678 1321 34 043 1322 17 101%
Itwin etal 2014 417 165 B0 247 2337 25 105%
Lichstein et al 2001 -BEG 1282 81 -828 1132 23 105%
Lovato etal 2014 413 1286 86 -322 1304 37 108%
Morgan et al 2012 622 1457 88 481 1256 95 11.1%
Morin et al 1983 43T 1 12 33 14T 17 3%
Worin et al 1989 1644 1264 19 -320 1386 18 AT%
Rybarcovketal 2002 176 139 11 145 781 13 85%
Rybarczdketal 2005 -131 1109 46 -43 132 46 108%
Total (95% Cl) 445 321 100.0%

Heterogeneity. Tau = 0.68; Chi*= 93.03, df= 9 (P < 0.00007); F= 30%
Testfor overall effect 2= 4.15 (P < 0.0001)

2.3 Sleep efficiency

A58, 060]

—
——

—_

—_
-

Favours [experimental] Favours [control]

Standard error

Standard error

Standard error

L
L

02

03

04

05

00

01

02

03

04

CIL: -0.02, -0.10) 2 FAIH 22 foJ3tlar
=006, I’=0%). 73] H]gke]l 9=
W(p=.030) o]AAo] =Qth1°=94%). ZAAL funnel
plot Zgellx] Thax Q)

@ vk F

Ae=

A7t Faas

YERIthH(Figure 3).
Joll
A= 7P £

S =

= AR H]gol 1008 F

R

St rhk=4,
S BAH0E felahele

=4

Standardised mean difference

Standardised mean difference

Standardised mean difference

Figure 2. Forest plot of effect size and 95% CI by non-pharmacological interventions on sleep onset latency, wake after sleep onset
(WASO), and sleep efficiency.
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Experimental Control

5td. Mean Difference

Std. Mean Difference

Study or Subgroup _ Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Buysse etal 2011 -355 048 39 -055 047 40 103% -6.25 [7.35,-5.16] —

Irwin et al 2014 -416 3954 50 -228 2854 25 128% -0.05 [-0.53, 0.43] -

Lee 2013 -445 289 15 -205 287 15 118% -0.80 [1.54,-0.05] —
Lichsteinetal 2001 -0.58 057 &1 -0.34 052 23 128% -0.45 [-0.94, 0.04] -

Lovato et al 2014 -447 20915 86 -08 14593 327 13.0% -0.02 [-0.42, 0.39] -+

Morgan etal 2012 -406 375 98 <174 267 85 133% -0.71 [1.00,-0.43] -
Rybarczyketal 2002 -3.25 3327 46 135 314 46 128% -1.47 [-1.88, -0.96] -
Rybarczyk et al 2005 -4 376 4B 1.3 345 46 13.0% 074 F1.17,-0.37] -

Total (95% CI} 43 322 100.0%  -1.18 [-1.89, -0.47] <>
Heterogeneity Tau®= 0.87, Chi*= 127.56, df= 7 (P = 0.00001); = 95% t f f f

Test far averall effect 7= 3.24 (P = 0001}

2.1 Sleep quality.

4 20 2 4
Favours [experimental] Favours [control]

Experimental Control Std. Mean Difference 5td. Mean Difference
Study or Subaroup  Mean  SD Total Mean  SD Total Weight IV. Random, 95% Cl IV. Random. 95% Cl
Lichstein etal 2001 -6.23 1125 27 -247 1022 23 21.0%  -0.37[093019) —
Lovato et al 2014 16T 183 86 -216 1544 32 361%  -0.61 [1.03,-0.20) —=—
Rybarczyk et al 2002 -8 1188 11 185 856 12 O9E%  -0.91[1.76,-0.08) —_—
Rybarczyketal 2005 -9 1056 46 0.9 964 46 333%  -0.95[1.41,-0.59) —
Total (95% CI) 170 114 100.0%  -0.71[-0.98, -0.44] >
Heterogeneity: Tau®= 0.01; Chi*= 3.33, df=3 (F= 0.34); F= 10% + Ry 7 1 3

Testfor overall effect Z= 518 (P = 0.00001)

2.2 Sleep belief.

Favours [experimental] Favours [control]

Figure 3. Forest plot of effect size and 95% CI by non-pharmacological interventions on sleep quality and sleep belief.

o2 Jepdith, vk FAE FHEsA ol vR 2E
AN ATEE F 1170 R o|ZA AoZ hehhx’=
93.03 p<.001; I’=90%) YolaARFPo 7 &7F7|=S At
Z39tt. ol AFellA EAT]E -1.14 (95% CI: -1.68,
-0.00)&2 FAHLE FoJstArk(p<.001). FHAFE A4
3} funnel plotol|x] o] o)A =] o) Egger testd
I EHHFL gle A o= ERtTH(p=.181). FZAIG(Nfs)
+ 5172 et AR st oA $HA7] (k=
8, p=.003)& &337] -1.17 (95% CI: -1.80, -0.549) = 57
Ao foJatgon HNe|aeg(k=4, p=.05)9 FAtY
ANE 23 B¢Kk=5, p=.090)0= TAZOE FolstA|
et FAFEE kel Lg oM, Y79 7B 7HeE
ZFARTHE 18FA7 337 -0.81 (95% CI: -1.04, -0.58)
2 BAHog folg Ao g vkt ub(p<.001, [*=0%)
HE] 29 2 SAT A F 2F BFolA BAZKCE R
SHA] itttz AR 3oll M2 vk FAle 2t
7| Uizl B4 57 AlFE 18 (usual care) 2
A9 5337] -0.67 (95% CL: -1.00, -0.34) 2 EAH o2 &

A A4 Zgol] 2 EA oAM= Hd A 835 73] o]
Ao g937]-0.76 (95% CL: -1.02, -0.50) 2 EAAo =
oJsl9dar BA3IATHk=4, p<.001, I’=0%). 73] w]gkel
9= BAA R froJala o (p=.003) o]@Alo] =9kt
(I*=94%).

do o ofy

)

(2) ¥R FA| &3} F7]9] o|x} A} W

@ veFE2 FAE BEHS Aol v &3

H|OFEA] SA7F B9 A6 vz 238 A A
TRE F 3o a9 7| FAHL R Fo5hA] gk
(p=.050), o] 2H<l Ao g Yehstrh(x’=23.86, p<.001;
1%=92%).

@ H|eFEA A7} o] Aol vzl &

H|eFEA FA 7L o] ol w|Rl E3-2 AR dFRE
% 8W o2 o5 AT o] FH 2l Ao 2 ehbx’=127.56,
p<.001; I’=95%) Qle]awrdoq ana7|2 2319
o}, o]& Aol EFF7]= -1.18 (95% CI: -1.89, -0.47)
2 EARo 2 §93t9aL(p<.001), QFAAG(Nfs)= 39.2
2 ettt FAFEE 25N E, 1F SARGE
FN1FA7F &3=37] -1.96 (95% CI: -3.55 -0.37) 2 SAI4
©° 2 FoJat Itk (p=.020). =t 2] 2|3 ol u}2 ] oFE-3]
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A9 &937)Ee o2 AoR(=2096, p<.001;
1’=86%) &elxo] 3+37]2 AAeHA| Qokch. Aehdd
SF9EA] ol A= Pittsburgh 7] A =2 ZA3% A=
% 6ol o FA7] -1.54 (95% CI: -2.48, -0.60) & &
AF o2 F2l8tgth(p=.001). ZHHIEL funnel plot Al
A FAHoR fFeolslA] gk Gola AFEo] S Ho]
glo] tha gl Ao 2 YEhi)

® = FAPZE Aol tigt vgElA Ad 9 ez

R

H|eHEA FA7L ] digh vigteld] Ad 2 gz v
2 B2 AN ATEE F 4802 FAITHI=10%).
olg AT A=Y= -0.71 (95% CIL: -0.98, -0.44) 2 A
o2 Fol3l931(p <.001), QPAAIF(Nfs) & 10.22 LyERs:
o}, H=4-39 319740l DBAS (Dysfunctional Beliefs
and Attitudes about Sleep) 2 E3-=2 A|AZ ATZE F 3
Ho g F737]-0.80 (95% CI: -1.08, -0.52)= EAH oz
o8 dth(p < .001; I°=0%).

@ veFEH FAP} FAvEEe vzl £

H|okEA] FA7} 5 RE o v H 92 AAE A7
F 490 g BAHE fostglot(p<.001) o] A<l A
0 2(’=97%) Bel=]o] AHT7|Z AASHA] Bt

B A7 BTy = Bz Sl 554 ool 4
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