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INTRODUCTION

Sleep disturbance, among older adults, often co-exists 
with other symptoms and can exacerbate their condition. 
Several factors, including residents' physical and emo-
tional symptoms, and environmental characteristics of the 
long-term care facilities (LTCFs), can contribute to sleep dis-
turbance [1]. Physical factors include physical disability, 
cognitive impairment, chronic disease [1,2] and decreased 
activities of daily living (ADL)[3], pain and fatigue, phys-
ical activity, and poor self-management [3,4]. Psychologi-
cal factors include depression, anxiety, loneliness, worry, 
and other emotional disturbances [5]. Environmental fac-
tors, such as a decrease in physical activity, restriction of 

social interaction, reduced exposure to sunlight, poor sleep 
hygiene [2], noise at night, and night lighting, can also in-
terfere with sleep onset and maintenance [3,6]. Thus, older 
adults at LTCFs are physically, mentally, and environ-
mentally vulnerable groups owing to their high depend-
ence on ADLs, complex diseases, multi-drug administra-
tion, and restrictions on social participation [7,8]. There-
fore, they have more sleep disturbances than commun-
ity-dwelling older adults owing to the combination of said 
factors [9]. Studies report that more than one-third of older 
residents in LTCFs have a sleep disorder [10], and approx-
imately 72% of them have poor sleep quality [11]. The risk 
of sleep disorders among older residents in LTCFs is high-
er than that among community-dwelling older adults be-
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cause of the poor environment and physical factors that af-
fect sleep hygiene. 

Multiple studies have reported the negative effects of 
poor sleep on residents in LTCFs. For instance, sleep dis-
turbances such as breathing difficulties, nightmares, poor 
sleep quality, and difficulty concentrating during sleep 
can cause depression in LTCF residents [12,13]. Further-
more, persistent sleep deprivation can lead to cognitive 
impairment [14,15], which is a major factor in re-admis-
sion to LTCFs [16]. Changes in sleep patterns can adverse-
ly affect neurological health by increasing the risk of de-
mentia [17], leading to decreased functional recovery, so-
cial separation, increased risk of falls, and even death [18]. 
Thus, sleep disorders can have varied effects on the older 
adults' lives, which highlights the importance of inves-
tigating sleep management interventions for residents in 
LTCFs [19].

Previous evidence suggests that non-pharmacological 
approaches should be prioritized over drug use for the 
treatment of sleep disorders in older adults, and drug ac-
cess is recommended only when non-pharmacological ap-
proaches have proved ineffective [20,21]. However, drugs 
used for sleep disorders can lead to difficulties with toler-
ance and dependence [21], and long-term use increases the 
risk of dementia in older adults [22] and significantly in-
creases the risk of falls [23]. Thus, non-pharmacological in-
terventions including acupressure, auricular acupuncture, 
behavioral therapy, massage, hand massage, mindfulness 
meditation, tart cherry juice, sleep education, relaxation, 
and attention control, should be preferred. These inter-
ventions are crucial for improving older adults' sleep qual-
ity [24,25], and it is necessary to establish evidence for 
their effectiveness in older adults. 

Moreover, although systematic reviews of non-pharma-
cological interventions for older adults in LTCF settings 
have been conducted in other studies, and results regard-
ing sleep improvement have been identified and eval-
uated, no meta-analyses have been performed [25,26]. This 
could be because meta-analysis is not feasible due to con-
siderable heterogeneity when including various countries 
and intervention methods. With more than a decade since 
the introduction of long-term care insurance in 2008, many 
non-pharmacological interventions for improving sleep 
have been employed in Korean LTCFs. In Korea, most 
studies have reported the impact of non-pharmacological 
interventions in patients with sleep disorders; however, 
not specifically in older adults [27]. Other studies that per-
formed meta-analyses on the quality of sleep in older 
adults in the community were limited to physical activity 
programs [28]. For non-pharmacological interventions, 

most existing reviews analyzed participants with a specif-
ic type of dementia or those in a community setting. To 
bridge this gap in the existing literature, it is necessary to 
investigate all types of non-pharmacological interventions 
for older adults living in LTCFs. Therefore, the aim of this 
study was to provide a systematic review of the best avail-
able evidence for interventions suitable for older adults in 
Korean LTCFs, by integrating non-pharmacological sleep 
intervention studies and analyzing their effects.

1. Research Purpose

This study aimed to identify and evaluate the literature 
related to non-pharmacological sleep interventions for 
older adults in Korean LTCFs, and to estimate the effect size 
of different types and methods of intervention programs.

METHODS

1. Research Design

This study employs a systematic review and meta-anal-
ysis to analyze the non-pharmacological sleep interven-
tions' effect among older adults in Korean LTCFs. 

2. Study Selection Process

1) Search strategy
This research was exempted from review as a secon-

dary study by the Institutional Review Board. To examine 
the latest trends in non-pharmacological sleep interven-
tions, we searched for literature published in the last 10 
years, after the introduction of long-term care insurance, 
from January 2011 to April 2021 (last search date was 
April 13, 2021). We selected the database according to the 
Core, Standard, and Ideal (COSI) model developed by the 
National Library of Medicine. We searched five English 
databases [EMBASE, Cochrane, CINAHL, PubMed, and 
PsycINFO] extensively for English-language publications, 
and five Korean databases [Research Information Sharing 
Service (RISS), Korean Studies Information Service System 
(KISS), National Digital Science Library (NDSL), Korean 
Medical Database (KMBASE), and the DataBase Periodi-
cal Information Academy (DBPia)]. Furthermore, as per 
the Preferred Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA) protocol, additional records were 
identified through other sources, which included article 
reference lists identified during the primary research stage.

In the primary research stage of this study, if research 
was identified to be conducted on older adult participants, 
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it was included in the analysis, regardless of any specific 
age criteria. The search keywords were extensively selected 
in accordance with PICO questions and literature [29]; par-
ticipants (P) were older adults living in long-term care fa-
cilities, intervention (I) was non-pharmacological interven-
tions, and the outcome variable (O) was sleep quality. Parti-
cipant (P) keywords were "aged", "older", "elderly", "senior*", 
"geriatric*", "residential facilities", "long term", "institutional", 
and "nursing home". Intervention (I) keywords were "cog-
nitive behavioral therapy", "cognitive behavior", "sleep hy-
giene", "sleep education", "sleep health", "sleep restric-
tion", "stimulus control", "relaxation training", "relaxation", 
"muscle relaxation", "exercise", "walking", "Tai Chi", "acupunc-
ture", "electroacupuncture", and "auricular acupuncture" as 
non-pharmacological interventions, and the outcome var-
iable (O) keywords were "sleep", "sleep disorder", "insom-
nia", "wakeful", and "dyssomnia"(Supplementary Material 
1). The same Korean keywords as the English keywords 
were searched for the Korean literature search. 

In this study, the literature selection process was de-
scribed according to the PRISMA guidelines (Figure 1). A 
total of 4496 papers were identified through database and 
article references, and 173 papers were selected after ex-
cluding duplicate literature (N=458) and non-Korean fa-
cilities (N=3,865). After screening titles and abstracts, we 
reviewed the full text of 26 articles and selected 14 articles 
that met the inclusion and exclusion criteria (Appendix 1). 
Among these, only 11 studies were meta-analyzed. The 
study selection process conducted in this study was in-
dependently performed by three researchers, and in cases 
of disagreement, decision was achieved through consen-
sus after sufficient discussion.

2) Eligibility criteria
Material selection was also performed according to the 

PRISMA guidelines. The inclusion criteria were (1) articles 
targeting older adults residing in LTCFs in Korea, (2) non- 
pharmacological intervention studies on sleep, (3) subjec-

Figure 1. Flow diagram of the study selection process.
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tive and objective measurements of sleep quality, (4) ran-
domized controlled trials (RCTs), non-randomized control-
led trials (NRCTs), single-group pre-post study, and (5) on-
ly academic articles. Exclusion criteria were (1) articles for 
which the full-text, such as abstracts, posters, and confer-
ence materials, could not be verified; (2) articles for which 
the mean and standard deviation were not presented be-
fore and after intervention, (3) pharmacological interven-
tion studies, (4) systematic reviews and meta- analyses, 
and (5) studies in which the research design did not meet 
the criteria such as pilot studies, reviews, case studies, and 
correlation studies.

3) Data extraction
We independently extracted data according to the data 

extraction list prepared to extract the data accurately. Thus, 
the study's general characteristics, authors, publication 
year, study type, and study participant characteristics 
(average age and number of samples) were extracted. 
Further, we extracted intervention characteristics, such as 
non-pharmacological intervention type, length of session, 
frequency, duration, control group intervention, and in-
tervention provider. For the outcome measure, data from 
the sleep quality measurement scales and the direction of 
the outcome were extracted. No items were omitted from 
any study.

3. Risk of Bias Assessment 

We conducted a risk of bias assessment of the selected 
literature to increase the findings' validity. Randomized 
controlled experimental studies were critically reviewed 
in seven categories using the Cochrane's Risk of Bias (RoB) 
tool [30], whereas other quasi-experimental studies were 
assessed using the Risk of Bias Tool for Non-Randomized 
Studies version 2.0 (RoBANS) [30]. The risk of bias assess-
ment of the literature was conducted independently by 
three researchers, and during disagreements a consensus 
was reached through sufficient discussion. The risk of bias 
assessment results were entered into Review Manager 
(RevMan) to present the overall assessment results for that 
specific risk.

4. Statistical Analyses

1) Characteristics of selected literatures
General characteristics of the selected literatures and 

characteristics of the non-pharmacological interventions 
were analyzed using descriptive statistics (frequency, per-
centage, and mean). The direction of the study results was 

analyzed as "positive" if the intervention had a statistically 
significant effect on sleep quality in an individual study, 
and "negative" if there was no statistically significant effect.

2) Effect size of selected literatures
We used RevMan version 5.4 to analyze the effect size; 

subgroup analysis was performed when three or more 
studies were conducted in the same subgroup. The in-
dividual studies' homogeneity was confirmed using the 
Higgins' I2 test and Cochran's x2 test. The I2 value was 
evaluated as "low heterogeneity at 25%", "medium hetero-
geneity at 50%", and "high heterogeneity at 75% or higher" 
[31]. Considering the great diversity of non-pharmaco-
logical interventions for the older adults residing in LTCFs 
and the high clinical and research methodological diver-
sity of the intervention application environment, the effect 
size was analyzed using a random effect model. 

The effect size was calculated using the mean, standard 
deviation, and number of samples. The standardized mean 
difference was calculated considering the diversity of tools 
used in individual studies. The effect size was evaluated at 
95% confidence interval and 5% significance level. The 
criteria for effect size interpretation were 0.2~0.5 as small 
effect, 0.5~0.8 as medium effect, and 0.8 or more as large 
effect [32].

3) Publication bias
To verify publication bias, visual analysis was performed 

through a funnel plot, and trim-and-fill analyses were con-
ducted using Comprehensive Meta-Analysis (CMA) 3.0
(Biostat, Englewood, NJ, USA). An evenly distributed scat-
ter plot suggested no publication bias. Egger's linear re-
gression test was used to determine whether the funnel 
plot was symmetrical by setting the significance level to 
.05 [33]. 

RESULTS

1. Characteristics of Selected Literature

Table 1 shows the characteristics of the 14 selected stu-
dies. Among them, one was an RCT, 11 were NRCTs, and 
two were single-group pre-post studies. Among the non- 
pharmacological intervention programs, aroma therapy 
was the most commonly used (n=5; RCT=1, NRCT=4). 
Although various interventions such as cognitive behav-
ioral intervention and phototherapy are being tested 
abroad [34], most of the intervention studies conducted in 
Korea, have mainly focused on complementary and alter-
native therapies such as massage, aromatherapy, laughter 
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therapy, and auricular acupressure therapy. Recently, at-
tempts have been made to measure sleep quality through 
objective as well as subjective measurements, as a result of 
these interventions. Session length varied from 10 min to 
90 min; most interventions were within 30 min (50%). The 
intervention duration ranged from 3~74 days, a majority 
of the studies had an intervention with a duration of 4 
weeks or less (n=9, 64.3%). Intervention providers were 
mostly researchers or research assistants, but in one study 
[35], the participants themselves conducted the aroma in-
halation intervention, and the nurse in the LTCF ensured 
it. Regarding control groups, nine studies (64.3%) did not 
implement any intervention. Moreover, one of RCT and 
eight of NRCTs (64.3%) measured sleep quality using the 
self-reported Korean Sleep Scale (KSS) developed by Oh et 
al. [36]. The publication years were distributed from 2011 
to 2020, and all studies were original articles. Interven-
tions were conducted in LTCFs (n=10), geriatric hospitals 
(n=3), and welfare facilities (n=1). The number of partic-
ipants in experimental and control groups in the indivi-
dual studies ranged from 3~30; the total number of partic-
ipants from all 14 studies was 563, with 251 in the ex-
perimental group and 264 in the control group; the sample 
size in the two single-group pre-post study was 48. 

The two single-group pre-post studies utilized biomark-
ers to confirm sleep quality. For the occupation-based sleep 
intervention program, the effectiveness of sleep quality was 
showed by measuring sleep efficiency using a smartwatch. 
Aroma head and neck massage used physiological indi-
cators such as serotonin, cortisol, blood pressure, and pulse, 
to confirm the increase in serotonin, decrease in cortisol, 
and decrease in systolic and diastolic blood pressure, which 
are objective indicators of improved sleep quality. In com-
parison to assessing sleep quality using a subjective meas-
urement tool, an objective measurement tool provides a 
more accurate measure of sleep quality. Based on the sin-
gle-group pre-post study, NRCT and RCT studies includ-
ing biomarker measurements and control groups are 
needed in the future. 

2. Risk of Bias Assessment

The risk of bias assessment results are as follows (Figure 
2A, 2B). For the one RCT study in our sample, blinding for 
allocation concealment and outcome assessment was not 
mentioned, and thus, it was evaluated as an uncertain or 
unclear risk. As blinding of participants' and personnel in-
formation was not performed, the risk of bias was eval-
uated to be high. An analysis of bias risk in the 11 NRCT 
studies and two single-group pre-post studies revealed 

that the possibility of target group comparison bias was 
low in all 12 studies; one study [37] did not mention these 
details, and thus, it was evaluated as being subject to un-
clear risk. In two articles [37,38] with an intervention peri-
od of two months or longer, the risk of confounding bias 
was evaluated as high because it was judged that the bias 
would occur due to natural processes and learning effects. 
Regarding blinding of assessor bias, six studies that were 
not blinded were evaluated as high-risk, and seven studies 
without the mention of blinding were evaluated as having 
unclear risk. As for incomplete outcome data bias, one 
study [39], which did not provide the correct number of 
samples in the outcome table, was evaluated as having un-
clear risk. Selective outcome reporting bias risk was eval-
uated as low in all studies except for one [38], which did 
not report the results corresponding to the study's purpose. 

3. Effect of Non-pharmacological Interventions on Sleep 
Quality

1) Effect size of non-pharmacological interventions on sleep 
quality
Of the 14 studies, 11 studies measuring sleep quality us-

ing self-reported subjective scales were analyzed, exclud-
ing the two single-group studies with different study de-
signs, and one study in which outcome variables were 
measured using an objective scale. Non-pharmacological 
interventions increased sleep quality in the experimental 
group by 1.0 (SMD=1.0, 95% CI: 0.64~1.35) compared to 
the control group, and the effect was statistically signifi-
cant (Z=5.55, p<.001) (Figure 3). 

2) Effect size of aromatherapy on sleep quality
Four studies (A1, A2, A3, and A4) used aromatherapy 

as the non-pharmacological intervention (I2=56%, x2=6.81, 
df=3, p=.08). The aromatherapy's effective size was in-
creased by 0.61 (SMD=0.61, 95% CI: 0.14~1.08) in the ex-
perimental group compared to the control group, and the 
effect was statistically significant (Z=2.55, p=.01).

3) Sleep quality effect size according to individual vs. group 
interventions
Subgroup analysis was performed using individual vs. 

group interventions (Table 2, Appendix 2). Seven studies 
conducted individual interventions (I2=65%, x2=17.15, 
df=6, p=.009), and four studies conducted group inter-
ventions (I2=73%, x2=11.13, df=3, p=.01). In individual in-
terventions, sleep quality increased by 0.82 (SMD=0.82, 
95% CI: 0.42~1.21) in the experimental group compared to 
the control group, and the effect was statistically sig-
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nificant (Z=4.07, p<.001). For group interventions, sleep 
quality increased by 1.37 [SMD=1.37, 95% CI: 0.66~2.08) in 
the experimental group compared to the control group, 
and the effect was statistically significant (Z=3.80, p<.001).

4) Sleep quality effect size according to intervention duration 
To compare the effect size according to the intervention 

duration, a subgroup analysis was performed using a ran-

dom effects model (Table 2, Appendix 2). Studies with in-
terventions duration of 4 weeks or less showed low heter-
ogeneity (within 4 weeks: I2=29%, x2=8.45, df=6, p=.21), 
whereas the studies with interventions more than 4 weeks 
showed homogeneity (over 4 weeks: I2=0%, x2=1.01, df=3, 
p=.80). When the intervention duration was less than 4 
weeks, it increased sleep quality by 0.64 (SMD=0.64, 95% 
CI: 0.37~0.91), with the effect being statistically significant 

A. Risk of bias: Risk of bias graph of NRCT and single group pre-post study.

B. Risk of bias: Risk of bias summary of NRCT and single group pre-post study.

Figure 2. Risk of bias.
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(Z=4.71, p<.001). Meanwhile, when the intervention's du-
ration was more than 4 weeks, it increased sleep quality by 
1.69 (SMD=1.69, 95% CI: 1.32~2.06), with the effect being 
statistically significant (Z=8.86, p<.001).

5) Sleep quality effect size according to control intervention
A subgroup analysis was performed to compare the 

magnitude of the effect on sleep quality between the sham 
intervention studies and the untreated control studies 
(Table 2, Appendix 2). The three sham intervention studies 
showed low heterogeneity (I2=22%, x2=2.56, df=2, p=.28), 
whereas the eight untreated control studies showed mod-
erate heterogeneity (I2=55%, x2=15.67, df=7, p=.03). In the 
sham intervention studies, the experimental group's effect 
size was 0.39 (SMD=0.39, 95% CI: 0.01~0.77), with the ef-
fect being statistically significant (Z=1.99, p=.05). Mean-
while, in the untreated control studies, the effect size was 
1.23,(SMD=1.23, 95% CI: 0.87~1.58), which was statisti-
cally significant (Z=6.71, p<.001).

4. Publication Bias

Analysis of publication bias using a funnel plot con-
firmed that the results were not symmetric (Figure 4). 
Egger's linear regression test, which objectively verifies 
publication bias through statistical significance, revealed a 
bias coefficient of 2.42 (t=0.74, df=8, p=.23), confirming 
the absence of publication bias. Publication bias was cor-
rected by inserting one study estimated by the Trim and 
Fill method, an exploratory sensitivity analysis method. 
The bias-corrected average effect size was calculated at 
0.95, which was reduced from the pre-calibration average 
effect size of 1.04; however, it can be interpreted that the 
95% CI of the bias-corrected effect size is not a statistically 
significant error to 0.52~1.36.

DISCUSSION

This study investigated the effects of non-pharmaco-
logical sleep interventions among older adults in Korean 

Table 2. Effects of Sleep Quality on Categories (Random-effects Model) (N=11)

Variables Comparison k Study ID†
Exp. Cont. Effect 

size
95% CI p

Heterog.
x2 (p)

I2n n

Individual 
vs. Group

Individual
Group

7
4

1,2,3,4,7,8,9
10,11,12,13

160
 81

161
 83

0.82
1.37

0.42~1.21
0.66~2.08

＜.001
＜.001

65%
73%

17.15 (.009)
11.13 (.010)

Duration ≤4 weeks
＞4 weeks

7
4

1,2,3,4,7,9,13
8,10,11,12

164
 77

166
 78

0.64
1.69

0.37~0.91
1.32~2.06

＜.001
＜.001

29%
 0%

 8.45 (.210)
 1.01 (.800)

Control 
group

Sham intervention
No intervention

3
8

1,2,7
3,4,8,9,10,11,12,13

 72
169

 69
175

0.39
1.23

0.01~0.77
0.87~1.58

.050
＜.001

22%
55%

 2.56 (.280)
15.67 (.030)

Cont.=control group; Exp.=experimental group; Heterog.=Heterogeneity; k=Number of studies combined; vs.=versus; †Study ID is the number 
in Appendix 1.

Figure 3. Forest plot of effect size on sleep quality.
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LTCFs. In this review, we included one RCT, 11 NRCTs 
(78.6%), and 2 single-group pre-post studies. The results 
indicated that the RCT research was limited, possibly be-
cause it was difficult to create a controlled environment as 
required for randomized experimental studies in Korean 
LTCFs [40]. 

Among the types of non-pharmacological interventions, 
the most common interventions are those with aromathe-
rapy with five studies (28.6%), possibly because aroma-
therapy can be used in multiple ways, such as skin appli-
cation, inhalation, and massage [41], and can be safely ap-
plied to older adults without serious complications [42]. 
Meanwhile, in other countries, physical activity interven-
tions, such as high-intensity physical strength training, 
walking, and elastic band exercises, have been imple-
mented to improve sleep quality [43]. In Korea, there have 
been few physical activity interventions owing to the lim-
ited environment for patient safety management. 

The most common intervention characteristics were in-
tervention time of 30~60 minutes (six articles, 42.8%), in-
tervention frequency of once a week (three articles, 21.4%), 
and a total intervention period of 4~8 weeks (six articles, 
42.8%). These findings are consistent with previous stud-
ies where interventions were performed typically for 30~ 
60 minutes per session, once a week, for a total of 4~8 ses-
sions [44]. Furthermore, the improvement of sleep quality 
was confirmed in 12 articles (85.7%). Therefore, it can be 
inferred that non-pharmacological interventions are effec-
tive in improving sleep quality. 

According to the meta-analysis results of 11 articles, an 
effect size of 1.0 was obtained, which indicates a very large 
intervention effect. Direct comparison was not possible, as 
no other study has analyzed the effect of non-pharmaco-
logical sleep interventions on older adults in Korean LTCFs. 

Chae et al. [45] reviewed studies investigating sleep dis-
turbance intervention in cancer patients; Hedges' g was 
.78, with a medium effect size. Regarding the intervention 
type, music intervention showed the largest effect size, fol-
lowed by massage, exercise (walking), and aroma therapy. 
Meanwhile, Chung and Park [46] meta-analyzed the ef-
fects of non-pharmacological interventions on adults with 
sleep disorders in Korea; Hedges' g was 2.36, indicating a 
large effect size. Among intervention types, auricular acu-
puncture therapy showed the largest effect size, followed 
by foot reflexology massage, aromatherapy, and laughter 
therapy. Previous studies have indicated that non-phar-
macological interventions to improve sleep quality are ef-
fective; however, the most effective intervention type dif-
fers for each participant [47]. 

In this study, the aromatherapy's effect on sleep quality 
showed a medium effect size, whereas Lin et al. [48]'s 
study with adults over 20 years of age showed a large ef-
fect size. Therefore, aromatherapy can be regarded as ef-
fective in improving sleep quality. However, aroma ther-
apy tends to show different effects depending on the inter-
vention method; for instance, it has been reported that ar-
oma inhalation therapy has a larger effect size than other 
application methods, such as massage or intake [41]. He-
rein, the one study on aroma inhalation could not be con-
firmed through subgroup analysis. Therefore, it is neces-
sary to compare the effects of inhalation, non-inhalation, 
and mixing methods in future intervention studies [42].

As in the study of Kim and Oh [34], the effect size by 
group vs. individual interventions confirmed that group- 
based interventions had a larger effect size than individual 
interventions. While individual interventions were cen-
tered on physical approaches, in group interventions, in-
teractions with other participants were made, and there-

Figure 4. Results of publication bias analysis by adjusted funnel plot.
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fore, psychosocial effects are thought to be involved. This 
is similar to previous studies where a psychosocial ap-
proach was found to be effective for sleep intervention for 
older adults in a facility [49]. Furthermore, psychological 
approaches can induce physical relaxation that effectively 
alleviates physical symptoms [50]. 

A subgroup analysis was performed for the interven-
tion period (within 4 weeks vs. more than 4 weeks); inter-
ventions within 4 weeks showed a medium effect size, 
whereas interventions longer than 4 weeks showed a very 
large effect size. Previous studies have reported similar 
findings with continuous interventions for 4 to 8 weeks af-
ter the start of intervention [51,52]. Additionally, in 10 of 
11 articles included in the meta-analysis, sleep quality was 
measured using the Pittsburgh Sleep Quality Index (PSQI) 
and KSS. The PSQI and KSS assess sleep disorders based 
on the "last one month;" thus, they are inappropriate for 
testing the effectiveness of interventions of less than four 
weeks [51], and it is thought that these results have been 
reflected. Therefore, for future intervention studies, it is 
necessary to plan an intervention period that can suffi-
ciently secure the outcome measurement tool's validity or 
to select a measurement tool suitable for interventions of 
less than four weeks. Furthermore, most non-pharmaco-
logical interventions with an intervention period of more 
than 4 weeks were group interventions, such as Korean 
dance, mindfulness meditation, and therapeutic recrea-
tion. Therefore, it can be inferred that group intervention 
and intervention period exceeding 4 weeks had a mutual 
effect, and thus, the effect size should be interpreted ac-
cordingly. Additionally, this study analyzed only the in-
tervention period because of the high heterogeneity in in-
tervention time, frequency, and total sessions among the 
intervention methods. Thus, it is necessary to analyze the 
various aspects of intervention methods in the future.

As for improvement in sleep quality by control inter-
vention type (sham intervention group vs. no treatment 
group), the experimental and sham intervention group 
showed a small effect size, whereas the experimental and 
no treatment group showed a very large effect size. As 
there are limited studies analyzing the effect size accord-
ing to control intervention type, it is necessary to establish 
a clear rationale by repeatedly confirming the effect size 
for the control group intervention types in the future.

Certain limitations of this review would encourage fur-
ther research. First, the effect size may be overestimated, 
as 10 of the 11 meta-analyzed articles employed NRCT 
interventions. Second, generalization is limited, as certain 
studies had an unclear or high risk of bias, for instance, 
non-blinding of assessors. Therefore, we suggest further 

randomized control studies targeting older adults in 
LTCFs, and a more objective and clear effect size should be 
established based on future RCT studies. Third, although 
there were various types of non-pharmacological inter-
ventions in the selected literature, there was a limit to ana-
lyzing the effect size for each intervention type, because 
the number of studies for each intervention type was in-
sufficient for a subgroup analysis, except for aroma the-
rapy. Moreover, the number of studies that measured ob-
jective sleep quality among the selected studies was in-
sufficient; thus, the size of intervention effect on objective 
outcomes such as sleep time, sleep efficiency, and sleep- 
onset delay could not be estimated. Therefore, in future 
studies, it is recommended to objectively analyze sleep 
quality using objective measurement tools, such as acti-
graphy. Fourth, in the case of subgroup analysis according 
to the study design in other intervention types, there is a 
limitation in generalization because heterogeneity is rath-
er high. Finally, a mixed analysis of NRCT and RCT showed 
a positive effect; however, the results of one RCT in our re-
view did not report a statistically significant difference. 
Consequently, it limited the possibility to draw a clear 
conclusion about the intervention effect. Therefore, it is 
recommended that more RCTs be included in future 
studies.

CONCLUSION

The results of this systematic review and meta-analysis 
confirmed the possibility of non-pharmacological inter-
ventions affecting the improvement of sleep quality in the 
older adults in Korea LTCFs. The most frequently used 
non-pharmacological intervention was aromatherapy, used 
in five studies. The subgroup analysis revealed that group- 
based interventions and interventions ≥4 weeks were 
more positively associated with sleep quality. Therefore, 
further research investigating the different intervention 
types, durations, and control groups is needed to improve 
our understanding of sleep intervention for older adults in 
LTCF settings. Moreover, further studies are required to 
provide the best evidence for the standardization and ef-
fectiveness of specific interventions, along with detailed 
analyses of their feasibility in LTCFs in Korea.
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Appendix 1. Analyzed Studies 
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Appendix 2. Forest plot

1. Aroma therapy

2. Individual vs. Group

3. Duration of intervention (≤4 weeks vs.＞4 weeks)

4. Control group interventions (Sham intervention vs. No intervention)




