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Abstract

Background Numerous studies have explored care interventions to improve the psychological outcome of intensive
care unit (ICU) patients, but inconclusive evidence makes it difficult for decision-makers, managers, and clinicians

to get familiar with all available literature and find appropriate interventions. This umbrella review aimed to analyze
the relationship between care intervention and psychological outcomes of ICU patients based on existing systematic
reviews.

Methods An umbrella review of evidence across systematic reviews and meta-analyses published between 1987
and 2023 was undertaken. We systematically searched reviews that examined the association between care interven-
tion and the improvement of adverse psychological outcomes in ICU patients using PubMed, EMBASE, Web of Sci-
ence, Cochrane Library, and manual reference screening. The measurement tool (AMSTAR 2) was applied to evaluate
the methodological quality of included studies. The excess significance bias, between-study heterogeneity expressed
by , small-study effect, and evidence class were estimated.

Results A total of 5110 articles were initially identified from the search databases and nine of them were included

in the analysis. By applying standardized criteria, only weak evidence was observed in 13 associations, even

though most included reviews were of moderate to high methodological quality. These associations pertained

to eight interventions (music therapy, early rehabilitation, post-ICU follow-up, ICU diary, information intervention,
preoperative education, communication and psychological support, surrogate decision-making) and five psychologi-
cal outcomes (post-intensive care syndrome, transfer anxiety, post-traumatic stress disorder, anxiety, and depression).
Weak or null association was shown among the rest of the associations (e.g., weak association between music therapy
and maternal anxiety or stress level).
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Conclusions The evidence of these eight supporting interventions to improve the adverse psychological outcomes
of ICU patients and caregivers was weak. Data from more and better-designed studies with larger sample sizes are

needed to establish robust evidence.

Keywords Intensive care unit, Care intervention, Psychological health, Umbrella review

Background

Advanced technologies, instruments, and education sys-
tems used in intensive care unit (ICU) have significantly
reduced the mortality of critically ill patients [1]. How-
ever, the physical and mental abilities of the surviving
critically ill patients to resume normal life are impaired
to a certain extent [2]. They will suffer from symptoms
that affect their physical, mental, and cognitive health for
a long time [3].

Several mental disorders including post-intensive care
syndrome (PICS) [4], transfer anxiety [5], post-traumatic
stress disorder (PTSD) [6], anxiety [7], and depression
[8] are commonly found among critically ill survivors.
PICS is a new syndrome that is characterized by new or
deteriorated physical, cognitive, or mental health impair-
ment after critical illness, and it could persist after acute
care hospitalization [4, 9]. “Transfer anxiety” refers to
the psychological and physical problems encountered
by patients and their families when they are transferred
from the intensive care environment to the general ward
environment [5, 10]. These persistent physical, cogni-
tive, and mental disorders experienced by ICU survivors
might prevent them from returning home after being dis-
charged from the hospital. This means that it is difficult
for them to resume normal daily life when they return
home. It may also further cause psychological problems
such as anxiety and depression in caregivers, which will
subsequently affect their ability to recover from severe
diseases.

A substantial amount of literature exists on care inter-
ventions to improve psychological outcomes among
patients admitted to ICU [11, 12]. Each review evalu-
ates its own specific interventions, making it difficult for
policymakers, managers, and clinicians to familiarize
themselves with all available literature and to determine
which interventions should be applied. Therefore, a com-
prehensive review of the literature is needed to identify
and evaluate evidence and then select effective care inter-
ventions to improve the psychological status of patients
in the ICU, as well as provide more effective suggestions
to decision-makers, managers, and clinicians to improve
ICU survivors’ health quality.

To achieve this, an “umbrella review” was designed to
describe this approach by synthesizing the evidence of
published system reviews and selecting reviews based on
pre-determined criteria without an in-depth study of the

quality of individual major studies included in the origi-
nal system review [13]; thus, it is defined as “an overview
of existing system review” [14]. A systematic review is
conducted by systematically searching, evaluating, and
synthesizing evidence in accordance with specific guide-
lines [15]. Therefore, this umbrella review aims to help
managers and clinicians find solutions to problems in an
evidence-based manner by summarizing the evidence
from the systematic reviews and meta-analyses and
improving the psychological outcomes of ICU patients.

Methods

We performed this umbrella review systematically to col-
lect and evaluate information from systematic reviews
and meta-analyses focusing on care intervention on psy-
chological outcomes among patients admitted to ICU.
The umbrella review was carried out under the guidelines
for Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA). This study was not prospec-
tively registered at the PROSPERO due to unawareness at
the beginning of the study.

Search strategy

Two reviewers independently performed a comprehen-
sive search in four electronic databases: PubMed (from
1996 to present), EMBASE (from 1910 to present), Web
of Science (from 1956 to present), and the Cochrane
Library (from 1995 to present) by using the comprehen-
sive search strategies (Table S1) from inception to Janu-
ary 3, 2023. We limited the search to humans and the
English language. Each literature was first reviewed for
title and abstract, followed by full-text retrieval of poten-
tially eligible articles. Reference lists of eligible reviews
and meta-analyses were searched for additional citations.
For gray literature, we searched them through OpenGrey
and Google Scholar or directly contacted the author if
necessary.

Eligibility criteria and study selection

Two reviewers independently carried out the study selec-
tion from the eligible studies based on the following cri-
teria: (1) full-text systematic reviews and meta-analysis
published in the English language; (2) searched at least
two electronic databases, such as PubMed, EMBASE,
Web of Science, and Cochrane Library; and (3) assess-
ing the relationship between care intervention and poor
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psychological outcome of ICU patients. After remov-
ing the duplicated records from screening the title, two
reviewers read the full texts independently and removed
studies that did not meet the inclusion criteria. For sev-
eral kinds of literature focusing on the same interven-
tions or including duplicated primary studies, only the
latest reviews or meta-analyses with the largest sample
size were considered to be included.

Data extraction and quality appraisal

Two reviewers (ZY and ZL) separately extracted the data
from the included literature. Data extracted included
the following: author, publication time, research type,
exposures, exposure contrast, study design, population,
main psychological outcomes, number of primary stud-
ies selected in the reviews, number of participants, spe-
cific relative risk estimates (risk ratio [RR], odds ratio
[OR], mean difference [MD], standardized mean differ-
ence [SMD], standard error of measurement [SEM], as
reported by the authors of the meta-analysis) together
with the corresponding 95% confidence intervals (95%
ClIs), heterogeneity, bias, and evidence class (Table 1).
Any disagreement was resolved in consensus with the
rest of the team.

Data analysis

According to the criteria for classification of the credibil-
ity of the evidence used in the previous umbrella reviews
[16, 17], we classified the strength of evidence in the fol-
lowing categories: class I (convincing)—statistical signifi-
cance at P<107%,>1000 cases (or>20,000 participants
for continuous outcomes), the highest weighted study
reported a significant effect (P<0.05); the 95% predic-
tion interval excluded the null, no large heterogeneity
(P <50%), no evidence of small-study effects (P>0.10),
and excess significance bias (P> 0.10); class II (highly sug-
gestive)—significance at P< 107, > 1000 cases (or > 20,000
participants for continuous outcomes), the largest com-
ponent study reported a significant effect (P<0.05); class
I1I (suggestive)—statistical significance at P<1073,>1000
cases (or>20,000 participants for continuous outcomes);
and class IV (weak)—the remaining significant associa-
tions at P<0.05.

The results were presented based on each intervention
and psychological outcomes. For each meta-analysis, we
estimated the effect size and its 95% CI using fixed and
random effect models [18, 19]. Between-study heteroge-
neity was estimated by calculating the I? measure: > 50%
values represented high heterogeneity, while >75% values
represented very high heterogeneity [20, 21]. In addi-
tion, we used the regression asymptotic test developed
by Egger et al. to calculate the evidence of small research
effects [22]. We estimated the standard deviation (SD) of
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the effect size in each meta-analysis to determine if the
SD was less than 0.10 in the largest study. Both the small
study and excess significance tests were considered sig-
nificant at P<0.05, which evaluated whether there were
too many studies with significant results (i.e., P<0.05)
based on the effect power sets at a =0.05 [23]. Statistical
analyses were conducted by Stata version 12.1 and P val-
ues were two-tailed.

The MeaSurement Tool to Assess Systematic Reviews
2 (AMSTAR 2) checklist [24] was used to evaluate
the methodological quality of the included systematic
reviews and meta-analyses (Table 2). AMSTAR 2 used
sixteen items to assess the methodological quality of sys-
tematic reviews based on the validity of review design,
literature screening, data extraction, and individual study
quality assessment. Among these items, AMSTAR 2 des-
ignated seven “critical domains” that can critically affect
the validity of a review (e.g., items 2, 4, 7, 9, 11, 13, and
15). Meta-analyses were considered as “high quality”
if they met all “critical domains” with other items satis-
fied >8, and other meta-analyses that met all “critical
domains” were regarded as “medium quality” Besides,
meta-analyses with one unsatisfied critical domain were
assigned to “low quality,” and meta-analyses with more
than one unsatisfied critical domain were considered as
“critically low quality” [24].

Results

Results of the search process

A total of 5110 articles were retrieved from four data-
bases. Of them, 2514 duplicates were removed, and
2317 articles were excluded after screening the titles and
abstracts (1624 traditional reviews, reviews, and aca-
demic reports; 693 animal and other unrelated studies).
Assessment of full-text screening resulted in the exclu-
sion of 270 articles, including 188 articles excluded due
to missing psychiatric outcomes, 69 lacking important
relevant data, 11 studies investigating duplicate inter-
ventions [33-43], and 2 publications being a protocol
[44, 45]. Subsequently, 9 articles were included in the
umbrella review (Table S2). The flow chart of the study
selection is depicted in Fig. 1.

Description of included systematic reviews

The publication dates of the 9 reviews ranged from 2012
to 2022. The publication dates of the reviews ranged from
1987 to 2020. There were 127 trials. The participant num-
bers were up to 55,000. The general characteristics of the
systematic reviews are presented in Table 1. The majority
of the reviews were graded as “medium” to “high quality”
based on the AMSTAR 2 score. However, the evidence
class of most reviews included was weak. A summary of



Page 4 of 12

237

(2023) 12

Zheng et al. Systematic Reviews

eI /870 ce0/L - 7550 0 €600 (LOL'0SL-) (O0—"L¥0-) LT0— ans 16€ € uoissaidaQ
Aiaixue
eI L000> €0/ - 8010 0L€y 1000> (L1'0'80L—) (9T0—'1£0-)6¥0— ans €09 9 2AneIad01s0d
Aaixue uonesnpa
PLEEI €600 £50/C - [0S0 SL¥6 €500 (20T'T8E-)  (L00—'€£1-) 060~ ans 159 9 oAnesdoaid SNpY 1Y aledjensn  sapessdoald  ¢Z0c XS ON
(syruow 9-¢
WIS} WNipaw)
SN - L1'0/0 - - 0 80€0 - (¢r0'cl0-) ¥L'o ans L0C 4 3j1] Jo Aujenp
(syruow £-0
wial 1Ioys)
eI 68C°0 6C0/1 - - 0 o0 - OU1L"%10) 590 ans £€6¢ ¥ 3J1| Jo Aujend
SYIUOW 9 < Wiia)
SN LLE0 o/l - - 8lC9 L6€°0 - (lz0'€S0-) 910~ ans 0ls € Buo| gs1d
syuow 9-¢
W) wnipaw
JeIM SCCo  00°L/€C0 - - 0 6200 - (€00-"£S0-)0€0— anws 765 4 aslid
syuow €-0
e 850 9C0/1 - - 0 /90 - (800-'€80-) S¥0— anws ¥/S ¥ WIS Hoys dSid
SO}
SN - 00L/0 - - 0 €710 - (90 -) 06'L— ans pig! v -dwds fiaxuy
S1OY
uolssaidap Jo -uou Jo dn-moj|o4
SN ¥6'0/0 - - 0 900 - (LLo"1Sv—) 0T~ dws A4t ¥ swordwAs sHnpY S1OY 21D [ens() NDI-50d  610C DY esoy
JeIM €C0/L - - 0 6¥0°0 - (95'1'10°0) 8£°0 Aans L6l 4 4d 9¢-4S
SN - 0¢0/0 - -l 6180 - (601 '980-) L1'0 dnws €9 4 $31035 700
91025 (SQVH a1ed
/SYH) 9125 [BDILD YIm plepueis Jo
uoissaida pue siuaned uonel|igeyal uonel|iq
SN 0r'0/0 - - - 0¥90 - (¥1'T'620) 640 o] 6 ¢ Aeixuy jendsoy Inpy 1Y AlesoN  -eyarAe3  gloz Yy ayng
SEIM L 00¢/C - - 0 1000> - (6L1-"LET-) 80T~ dws 9LC ¢ Keixue pusRiepy
(og€L-"20tc-)
SBIM 00¢/L - - 0 1000> - lezl— dws 06 4 [9AS] SS9NS
slaylow
1943 pue
siuejul Adeiayy
SN /800 LUL/E - 6500 STT6 L5€0 (OFT'sIe-)  (6€0'80'L-) SE0— ans yAS4 G 9eis elolneyag wus1ald S1DY 8led piepuels dISNN- LZ0T MB3NA
SN - LE0/0 - 00€°0 0 9900  (6SL'LED) (co'L'6¥0) LLO dd 9St 14 uoissaidaq
SN /810 0C0/L - 660 9899 ¥9C0  (L6'SL'€00) (0¥'L'67°0) ¥9°0 Y 96t 14 Aaixuy
salpnis
|01U0d
—95ed |
JLOLOU salelp -Uanialul Y 01ez
SN ££0/0 sok 6000 0 L¥1°0 (971 '750) (£0'L'€9°0) ¢80 Y 758 9 asld sinpy 's1 DY INOYUM Arelp Dl zeoe -Ze9
d /0 BT ENT]
JRETTE) s|easaaul azis
\ssep selq Apnis d uondipaid (ID%S6) 12949 u ubisap 15e43U0D
2ouspIng  duedyiubis ssadxg 549663 u d 1D %S6 9zis1o9y3 jJoadAl u’sjuedpinaed ‘ssipms swoonQ uonendod Apms ainsodx3 ainsodxg Jesp  Joyiny

sasAjeue-e1aW papn|dUl Ul pa1iodal Ssejd 8USPIAS PUR SIUI0INO [BDIH0j0YDASY | djqeL



Page 5 of 12

500 > d e suoiedosse JuedyIubIs Bululewas aY) :(3eaM) Al SSB|D PUE (S9WO0DIN0 SNONUIUOD JO)
syueddiiied 000’07 <40) S9583 0001 <'c_0L >d e dduedyiubis [edrsnels (dAnsab6Ns) ||| ssep {(S0°0 > d) 1994 uedyiubis e payiodas Apnis Jusuodwod 3sabie| ay3 ‘(S3W03INO sNONUUO Joj syuedidiied 000’0 < 40) sased
000L<‘g_0L>d3e 2ouedyubis :(aA1saBBNS A|YBIY) || ssep {(01°0 < d) Selq 9ouedyIubis $s30xa pue (01°0 <d) 19942 APNIS-||ews JO SdUIPIAS OU “(%0S > o) K)1suaboialay abie| ou ‘||nu Y3 papn|axa |eAsaul uondipald %56

237

(2023) 12

Zheng et al. Systematic Reviews

3Y31(S0°0 > d) 12943 3uedyubis e payiodas Apnis Jusuodwod 1sabie| ay3 ‘(s9W02IN0 SNONURUO) 10 siuedidiiied 000’07 <10) $3582 000 L <'_01L >d 38 3duedyiubis [ednsiels (BUIDUIAUOD) | SSB[>—BLISILID SSBJD 9DUPIAT |

(@sLd
19pIOSIp S35

SN 7100 0C0/C - 8680 00/L €690 (890'9£0-) (¢1'0'0C0-) ¥00— ans Leel 14 ollewinel]sod
SN SECO 9C0/1 - £2L0 8069 5970 (L#0'890-) (800'80—) 00— anws Soel S uoissaidaq
suoln
-UaAIa1u|
Buew
-uolsidag
SN GECO 9C0/1 - L0 8069 5970 (£#0'890-) (800'8C0-) 010~ dws soel S Aaixuy sHNpY S1OY oI piepuels 21ebouns  6l0z  1seqig
SYIUOWI 9 SSa1IS
SN 90 0€0/1 - 6/60 9C/LL €ev0  (090'9£0-) (c10'2z0-) 800~ W3S aCle S Jllewinel)-1sod
SYIUOWI € SSa1IS
SEIM €Lv0 €0e/e - 91’0 L¥V6L 000 (¥S0'€0L—) (L00—'6¥0—) STO— W3S 6591 9 ollewinel)-1sod
syuowl 9
SN 9000 £70/€ - 9060 569/ 9/50 (18T 'cee—) (#90'SL'L—) ST0— W3S Lele S uoissaidaQ
syiuow ¢
eI - 9E /L - £990 0 000 (L00'¢¥'l—) (CT0="¥1'L—)890— W3S ssl S uoissaidaQ
syiuow 9
SEIM - Y6'€/1 - 9/80 6L'€C 000 (8£0'6l'C—) (CC0-"61'L—)0L0— W3S 6¢61 14 Aaixuy
suon
-UanJaUl
uoddns
|ea1bojoyd
-Asd pue
syuow ¢ uonedIu ED)
SN - 98'¢/C - 60 SLLS 6610 (£91'C9C-) (STo'6l'L—) LV 0— W3S 19s1 S Aaxuy sHnpy S1OY oled [ensn -Nwwo)  7zoz  9bio4eg
SELTIENT suon
Ajiwey pue -UaAla1ul
SN £100 o/t - LL50  CTL8 G800 (9L'ZL1'000) (£1'1'60°0) TE0 40 609 S AdIxue sojsuel]. Sjuslied SI1OY e°ledpiepuelS  UORRWIOM|  CLOC [ 9400l
uonejsoued
3510U 10 3Jed SUOINUSA O llled
e Lo 70'9/6 Cl00 8¥L6 L0000 (0€€'169-) (0S0—"LlI'E-) 181~ dws 8¢9 6 Aaixuy SHNPY s10d plepuels  -IRuldIsNy 70 Aeqi3
d /0 W
1099 sjeAsaiul azis
\sse|d selq  Apms d uondipaid (ID%S6) 12949 u ubisap 15e43U0D
2duspIAg  duedyiubis sseadxg  -jlews  s49663 u d 1D %S6 azis1day3 jJoadAl u’sjuedpiaed ‘ssipms awodonQ uonejndod Apms ainsodx3 ainsodxg Jeap Joyiny

(panunuod) L ajqey



Page 6 of 12

237

(2023) 12

Zheng et al. Systematic Reviews

$M3IAS1 33 BuIIINPUOD 104 PAAIISI £33 Bulpuny Aue Buipn|dUI ‘13133l JO ID1HUOD JO S2UNOS [eu3od Aue 110dal SI0YINe MIIASI 3Y3 PIC 19| W)

{MB3IAS1 Y} JO S} NS1 33 uo 1oedwi A3¥1] SH SSNDSIP pue (seiq Apnis-|jews) seiq uonedljgnd jo uoiehiisaaul 31enbape ue Ino A11ed s1oyINe M3IASI 3} PIP ‘SISoYIUAS dAizeIUBND pawioyad ASy3 §| 15| widy|
$M3IAD] 3Y} JO SINS3I BY} Ul PRAISSFO A1auab0113Y Aue Jo uolIssndsIp pue 1oy uoieue|dxa £1010e)siies e apiaoid SI0YINe MIASI 3Y1 pId 7| Wl

$M3IAB1 3Y3 JO S} NSaJ B} BuissnIsIp/Buileidialul USYM SIIPNIS [BNPIAIPUI Ul §OY 10§ JUNODDE SIOYINE MIIADI 3Y3 PI €| Wd}|

SIS9YIUAS DDUSPIAS IS0 JO SisA|eue-BISW DY} JO S}NSI 3} UO SIIPNIS [eNPIAIPUI Ul gOY 4O 1dedwii [erjuaiod Y3 SSsse sioyine M3IASI 3} PIP ‘PawI04Iad Sem sish|eue-e3aw 4| iz | waj

S}NS31 JO UOIIRUIGUIOD [BD13S13E)S J0) SpoyIaw Sieidosdde asn sioyine MaIASI 3Y) PIP ‘PayNsn( sem siskjeue-e1aw j|:| | wd)|
{MB3IA31 BY} Ul papNDUI SIPNIS DY3 J0j BUIpUNy JO S92INOS 33 UO 110d3I SIOYINE MIIAI 9Y3 PIJ 0L WS}

$MBIAS] 33 Ul PAPN|DUl J3M 3y} SIIPNIS [BNPIAIPUL Ul (GOY) Selq JO YsH 8y} Buissasse 104 anbjuydal A10310e)s11es e asn SI0Yine MaIAaI 3y} pid 6 W}

;|1e19p a1enbape Ul Sa1pN3s PapN[DUL dY3 SCLIDSIP SIOYINE MIIASI 3Y3 PIQ 18 Wd)|

£SUOISN|IX3 3Y3 AJIsn[ pue sa1pnls PaPN|IX3 JO Isi| & SPIA0ID SI0UINE MBIASI 3} PIC i W

£91e21|dNp Ul UoND.IIXS B1EP W0 SIOYINE MIIASI 3y} PIQ 19 Wd)|

¢91ed11dnp Ul uon3|3s ApNis W0y SI0YINE MIIASI Y3 PIQ 1§ WY

iAB33e1)s Yd1eas 21n)eldll| SAISUIYIAWOD e SN SI0YINe MIIASI 3Y3 PIQ : Wd)|

$M3IAS1 3y} Ul UoIsn|dul 10j subisap ApNis 9Y3 JO UOIIDRIDS J1I9Y) Ule|dXd SIOYINe MIIASI dY) PI i€ WS}

1020304d Y3 Wouy suoneiAsp Juedyubis Aue Ayisnf 110da1 Y3 pIp puB M3IASI Y3 JO 1INPUOD 0} Jolid PAYSI|QRISD SI9M SPOYISW MIIASI DY} 1R} JUSWIR]S 31D1|dX3 U UIRIUOD M3IASI DY} JO 110dai 3} pIQ 7 W)
{0DId JO S)UBUOAWOD 3y} SPN|DUI MIIASI DY} 10§ BLISIID UOISN|DUL puR suonsanb ydieasal ay3 piqg ;| widy

SMO[|0} Se dJe swd)l 3Y] ‘AHjenb moj A[jed1111d se PaIaPISUOD 219M UIRWOP [BD13LD PAYSIIBSUN SUO UBY] I0W YLM sasA|eue-e1aw pue ‘Ayjenb

MO]| 0} PRUBISSE S19M U[RWOP [BD1ILID PAYSIIESUN BUO YIIM S9sAjeue-e1aw ‘sapisag ‘AH[enb wnipaw se paJapisuod a1am ,SUlewop [ed13d, [|e 319w eyl sasA[eue-e1aw JaY1o pue ‘g < paysiies swall JSY1o YUm sujewop
1e21113, [|e 19w A3y3 J1 A1ljenb yb1y se paiapisuod a1am saskjeue-e1a (S| pue ‘sl ‘L1 ‘6 ‘L ‘v ‘g swall “69) malnal e Jo A1IpljeA 91 1994e K][eD131ID ued Jeyl,SUlewop [ed1111d, USASS Paleubisap Z YYISINY ‘Swall 9say) buowy
‘Juswissasse Ayjenb Apnis [enpiAipul pue ‘uoildellxs elep ‘buluaaids ainjesdll| ‘ubisap Malnal JO AJIpIjeA Y3 JO SISe] S} UO SMIIARI d11eWd1SAS Jo Alijenb |ed160jopoylaw ssasse 01 Swall UaalXIs pash (8Z1) Z YY.ISIWY

ybIH 0 | L | L | 0 | L | | L | L | | [¢€] e 3o seqig

wnipay L 0 | L | L | 0 L l | L L L l L [1€]e199bi042Q

ybIH L l L L l L 0 L L l 0 0 L L l L [0€] '[e 12 00.g

wnipsyy L 0 | | | l L 0 L | L L l L | L [67] 133 1[e@ Aeqiq
wnipay | | | 0 | L | 0 | L | | L | L | [87] e 32 BN

ubIH | L 0 | l | | L L L 0 0 L L L l [VA4RIRER NN

ybIH 0 | | | L | L L l | 0 0 L l | L [9¢] e 12 N4

WNIpa ﬁ 0 l L | l L 0 | l l L l | | l [ST4REREEIN
wnipay l 0 | | l | l 0 L | l l L L | l (€] '|e 13 O10ZZED)
Bunesjessn0 9L W) SLWSY pLWSY ELWSY LW LLWSY QLW 6WI) SWIY WS} QW) SWIY PHWIY EWSY Zwdy | W Apms

Z YVISIAY Buisn saipnis papn|oul Jo 1uawssasse Aljenb [esibojopoyisiy Z ajqel



Zheng et al. Systematic Reviews (2023) 12:237

Page 7 of 12

Studies identified (n=5110)
PubMed (n=1906)
EMBASE (n=1626)
Web of science (n=1421)
The Cochrane Library (n=157)

A

Excluded duplicates by Endnote (n=2514)

v

Potentially relevant studies for retrieval (n=2596)

Excluded by titles and abstracts (n=2317)
Reviews, editorial, and comments (n=1624)
Animal and other unrelated studies (n=693)

Full texts obtained for further review (n=279)

Excluded after full-text review (n=270)
Without psychological outcomes (n=188)

Lack of related data (n=69)
Duplicated studies (n=11)
Protocols (n=2)

Studies included in the umbrella review (n=9)

Fig. 1 Flow chart

the quality appraisals of the reviews and the AMSTAR 2
scores are presented in Table 2.

Review findings

The 9 systematic reviews evaluated 8 interventions:
music therapy, early rehabilitation, post-ICU follow-up,
ICU diary, information intervention, preoperative educa-
tion, communication and psychological support, and sur-
rogate decision-making.

Music therapy

Music therapy refers to the use of music-based interven-
tions within a therapeutic relationship to accomplish
individualized goals [25]. Two reviews previously exam-
ined the effectiveness of music on intensive care patients
[25, 29]. Of them, Yue et al. [25] reviewed the impact of
music therapy on neonates in ICU and found that music
therapy had a significant influence on preterm infants’
heart rate and respiratory rate and exerted a beneficial
effect on oral feeding volume. In addition, music therapy

was also found to play a role in reducing maternal anxiety
[25]. However, due to the heterogeneity across studies in
some outcomes, further studies with larger sample sizes
and more stringent designs are needed [25]. Another
review was to explore the impact of music therapy on
the physiological and psychological stress response of
patients in ICU [29]. Music was found to significantly
reduce anxiety scores with an SMD of-1.97 (95%
Cl=—-3.66 to—0.28; n=6) compared to standard care
(P=0.02), but there was no significant change in anxiety
scores in comparison with the noise cancellation group
(P=0.14) [29]. It was found that multiple music sessions
reduced the anxiety level better than a single music ses-
sion [29].

Intensive care unit diaries

Intensive care unit diaries include the daily events of
patients and may allow patients to reconstruct their expe-
rience [3]. A review conducted by Gazzato et al. included
7 RCTs and examined the effect of ICU diaries on PTSD,
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anxiety, and depression [3]. They found patients who
received a diary during the ICU admission had a reduced
rate of PTSD (78/432 [18%)] vs. 106/422 [25%]; RR=0.73
[95% CI, 0.57 to 0.94; n=6]; P=0.02; =0%; trial
sequential analysis-adjusted CI, 0.55 to 0.97), compared
to patients who did not receive a diary [3].

Early rehabilitation

One review included six randomized controlled trials
(RCTs) examining the effectiveness of early rehabilitation
for the prevention of PICS, which was characterized by
an impaired physical, cognitive, or mental health status,
among survivors of critical illness [9, 26]. This review
found that early rehabilitation significantly improved
short-term physical-related outcomes, as indicated
by an increased Medical Research Council scale score
(SMD=0.38 [95% CI, 0.10 to 0.66; n=3], P=0.009, qual-
ify of evidence [QoE]: low) and a decreased incidence of
ICU-acquired weakness (OR=0.42 [95% CI, 0.22 to 0.82;
n=2], P=0.01, QoE: low), compared with standard care
or no early rehabilitation [26]. However, these two groups
did not differ in terms of cognitive-related delirium-free
days (SMD = —0.02 [95% CI= —0.23 to 0.20; n=2], QoE:
low) and the mental health-related hospital anxiety and
depression scale score (OR=0.79 [95% CI=0.29 to 2.12;
n=2], QoE: low) [26].

Post-ICU follow-up

Post-ICU follow-up aimed to minimize post-ICU bur-
den for patients, families, and the health care system.
Based on 26 studies, one review synthesized data on
subject outcomes associated with post-ICU follow-up
[27]. In an RCT, post-ICU follow-up models focusing on
physical therapy were associated with fewer depression
symptoms (MD= —1.21 [95% CI, 2.31 to—0.11; n=4];
FP=0%) and better mental health-related quality of life
scores (SMD=0.26 [95% CI, 0.02 to 0.51; n=4]; P =6%)
in the short term [27]. Post-ICU follow-up models focus-
ing on psychological or medical management inter-
ventions were associated with fewer PTSD symptoms
(SMD = —0.21 [95% CI,-0.37 to —0.05; n=4]; F=0%) in
the medium term [27].

Information intervention

Information intervention means providing patients
and their families with disease-related information or
future medical environmental information. Brooke et al.
[30] undertook a comprehensive systematic review on
the efficacy of information intervention, which might
reduce anxiety in patients and family members during
the time when patients were transferred from a critical
care setting to a general ward. They found family mem-
bers’ transfer anxiety was significantly reduced in the
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intervention group of information provision (OR=1.70
[95% CI, 1.15 to 2.52; n=4]; P=0.01), related to those
who received standard care (OR=0.42 [95% CI, 0.28 to
0.63; n=3]; P<0.001) [30].

Communication and enhancing psychological support
One review evaluated the efficacy of interventions to
improve symptoms for ICU surrogates at the high-
est risk of developing psychological distress [31]. This
study showed that communication and enhancing psy-
chological support from the ICU could alleviate the
anxiety, depression, and posttraumatic stress of ICU
surrogates facing end-of-life decisions to some extent.
Significant improvement was seen at 3 months (depres-
sion: MD= —0.68 [95% CI,—1.14 to—0.22; n=5], mod-
erate certainty; posttraumatic stress: SMD= —0.25
[95% CI,—0.49 to—0.01; n=6], very low certainty) and
6 months (anxiety: MD = —0.70 [95% CI,—1.18 to—0.22;
n=4], moderate certainty) [31].

Preoperative education interventions

Preoperative education was defined as the basic element
to enhance the postoperative recovery path, which aims
to provide patients with psychological support informa-
tion, set health expectations, and promote rehabilitation
[46]. Preoperative education was known to positively
alter people’s perceptions, and emotions, and mitigate
surgical distress [47]. One review examined this interven-
tion’s effectiveness in improving perioperative outcomes
among patients undergoing cardiac surgery [28]. They
found that preoperative education exerted greatly signifi-
cant effects on reducing post-intervention preoperative
anxiety (P=0.02) and improving knowledge (P<0.001),
but they also found small significant effect sizes on
lowering postoperative anxiety (P<0.001), depression
(P=0.03), and enhancing satisfaction (P=0.04) [28].

Surrogate decision-making intervention

Surrogate decision-making (SDM) intervention refers
to making important decisions on behalf of critically ill
patients during the time when ICU patients’ lose deci-
sion-making ability. One review conducted by Bibas
et al. [32] determined the association of SDM inter-
ventions with patient- and family-centered outcomes
and resource use. This review screened 3735 studies,
comprising a total of 10,453 patients from 13 RCTs. It
includes 4 types of interventions: care professional-led,
ethics consultation, palliative care consultation, and
media. There was no consistent difference in SDM-
related outcomes, including satisfaction with care or
perceived quality of care (n=6) and incident psycholog-
ical comorbidities (depression: ratio of means= —0.11
[95% CI,—0.29 to 0.08; n=5], P=0.26; anxiety: ratio of
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means= —0.08 [95% CI,—0.25 to 0.08; n=5], P=0.31;
or PTSD: ratio of means= —0.04 [95% CI,—0.21 to 0.13;
n=4], P=0.65) [32].

Discussion

Summary of main findings

This umbrella review provided an overview of reported
findings on the impact of care intervention on the psy-
chological outcome of ICU patients. Overall, eight
classes of interventions have been identified for the asso-
ciation, including ICU diary intervention, music therapy/
interventions, early rehabilitation, post-ICU follow-up,
preoperative education, information interventions, com-
munication and psychological support interventions, and
surrogate decision-making interventions. Most of the
selected reviews were of “medium” to “high” methodo-
logical quality. After assessing the strength direction, we
found that each type of care intervention can improve the
psychological outcomes of ICU patients, but this find-
ing was supported by evidence with low epidemiological
credibility, as expressed by small sample size and large
heterogeneity. Among these studies, one study is not sug-
gestive due to the small-study effect.

On the basis of the results of this umbrella review, ICU
diary intervention could reduce the incidence of PTSD
symptoms in ICU patients [3]. Communication and psy-
chological support intervention in ICU have made minor
but significant improvements in improving the psycho-
logical symptoms of relatives who took the place of ICU
patients to make terminal decisions [31]. However, our
assessment failed to show an overall level of evidence
class of this study, and its small-study effect and the
medium methodological quality suggested that this evi-
dence should be treated with caution.

Compared with standard daily care, music therapy
could not only improve the infant’s eating behavior in
ICU premature infants but also alleviate their mother’s
anxiety [25]. This may be explained by the influence of
music on the periphery and autonomic nervous system
of premature infants [48]. Prior research showed that
music could help coordinate the function of the cerebral
cortex, thereby improving the physiological function of
the brain [49]. Ranger et al. also found that music inter-
vention could reduce mothers’ anxiety [50]. Additionally,
music intervention involving multiple sessions could be
used as a care intervention to control the anxiety level of
ICU patients [29]; this might be ascribed to the fact that
sound signals might reduce noise and improve harmony
more than verbal signals [51]. However, the included
meta-analysis did not find a statistically significant effect
of music therapy on improving the oxygen saturation or
behavioral status of premature infants [25]. This may be
related to the kangaroo care effect, which was reported
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by two experiments that combined kangaroo care and
music therapy as intervention measures [52]. The effect
of this combined intervention might be partly explained
by that thermal stimulation could significantly weaken
or mask other stimuli, including various types of music.
However, our study suggested that there was probably
genuine heterogeneity (92.3%) in the association of music
therapy with behavior stats in infants. This high hetero-
geneity might be not only related to the potential bias
in the original studies but also related to the differences
across studies included in this meta-analysis. Further-
more, being graded as medium methodological quality,
these associations were both supported by a weak level of
evidence; thus, more studies are needed to further docu-
ment the effect of music therapy on mental health in ICU
patients.

Providing information to the ICU patients and their
caregivers about the future ward environment could
significantly reduce their anxiety when transferring
patients from the intensive care environment [30].
Despite this study being graded as having high method-
ological quality, the level of research evidence was weak
due to the small number of subjects included in the
study. When patients and their families cannot under-
stand the information provided by ICU physicians or
get less information, their uncertainty would increase,
which would further cause them anxiety. Research
showed that uncertainty accounted for 30.2% of the fac-
tors that cause family members’ transfer anxiety, and
providing information was a key factor in reducing
uncertainty and anxiety [52, 53].

With the medium methodological quality, preoperative
education was found to be helpful in improving the prog-
nosis of patients undergoing cardiac surgery [28] because
it may enhance patients’ knowledge; besides, meeting
their information needs could also mitigate their dis-
tress [54]. However, our umbrella-shaped review shows
that information intervention cannot effectively reduce
patients’ transfer anxiety, which may be related to our use
of quantitative rather than qualitative methods to investi-
gate transfer anxiety. This indicates that more high-qual-
ity systematically conducted studies are needed to better
understand the associations between providing informa-
tion and adverse outcomes in ICU patients.

With high methodological quality, early rehabilitation
was found to be effective in the improvement of short-
term physical outcomes in critically ill patients [49]. Kay-
ambu et al. [55] consistently found a similar conclusion
that physiotherapy in the ICU could improve muscle
strength, body function, quality of life, and days with-
out convulsion and reduce ICU hospitalization time
and hospitalization time. However, a study has inversely
shown that acute rehabilitation may cause great physical
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pressure and fatigue to ICU patients, thus increasing
mortality in the ICU [56]. Nonetheless, the results of the
study by Fuke et al. [26] showed that early rehabilitation
did not significantly improve the cognitive and mental
state of patients. The possible reason for this discrepancy
might be that the review shed light on studies that imple-
mented multiple “early rehabilitation” programs, and fur-
ther analysis of large-scale trials was still needed in the
later stage, with detailed records and grouping analysis
made on the time, type, and intensity of early rehabilita-
tion. Therefore, whether early rehabilitation contributed
to the recovery of intensive care syndrome still needs fur-
ther research.

Post-ICU follow-up focusing on physical therapy could
improve depressive symptoms and mental health-related
quality of life in the short term, while post-ICU follow-up
focusing on psychological or medical management inter-
vention can improve PTSD symptoms in the medium term
[27]. However, the evidence supporting these findings was
mainly of weak evidence class, though this association
originated from a review with high methodological qual-
ity. It may be attributable to the fact that the individual risk
factors of ICU patients were not considered when the sub-
jects were included in the study. The high heterogeneity
of the ICU population, therefore, may offset the potential
benefits of nursing intervention on the adverse psychologi-
cal outcomes of ICU patients and their caregivers. Opti-
mizing the inclusion criteria for follow-up patients after
ICU and conducting specific treatments for subjects, who
may benefit from specific rehabilitation strategies, may
lead to more accurate intervention effects. Given that
these results are mainly from non-randomized studies,
which may also be the reason for the low evidence class,
carefully designed randomized trials were still needed to
further verify the impact of follow-up in ICU on the psy-
chological outcomes of patients and their families.

Alternative SDM itself could only shorten the stay
time of dead patients in the ICU, but it would not affect
the overall mortality of ICU patients [32]. It might be
ascribed that surrogate decision-making is a complex
task in the ICU environment, and the prognosis judg-
ment of ICU doctors may be wrong. Thus, the surrogate
decision-making interventions may cause patients to lose
life support prematurely; otherwise, this part of patients
may survive for a longer time [57]. In addition, personal
characteristics related to SDM, such as coping strate-
gies and competitive responsibilities, may also affect the
effect of this intervention. People who have faced simi-
lar situations before tend to do the job better than those
who have served as SDM for the first time [58, 59]. With
the high methodological quality, the assessments of these
meta-analyses related to alternative decision-making
intervention had high between-study heterogeneity, as
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well as their null evidence class, suggesting that there is
no clear scientific evidence to support the link between
alternative decision-making intervention and adverse
outcomes in ICU patients.

Limitation of the overview

This umbrella review has several limitations. Firstly,
this review was conducted based on the results of the
published systematic review and meta-analysis; thus, it
is inevitable to suffer from missing data from the origi-
nal literature and their relevant literature. However, our
result was not greatly affected because the evaluation of
repeated meta-analysis led to similar results. Secondly,
the statistical method we used to test the existence of
bias could only indicate the existence of bias, but could
not prove its exact source. Finally, our estimation method
was relatively conservative, but the detection showed no
bias, which did not rule out the possibility of its existence.

Conclusion

The evidence reviewed here indicates that ICU diary inter-
vention, music therapy, early rehabilitation, post-ICU fol-
low-up, preoperative education, information intervention,
communication and psychological support intervention,
and alternative decision-making may be beneficial to ICU
patients and caregivers. However, further high-quality pop-
ulation experiments are still needed to further demonstrate
these associations because the evidence supporting our
finding was mainly of null or weak evidence class.
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