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Abstract

Objective: To evaluate the effect of anesthesia induction under parental
company for children receiving general anesthesia. Methods: The RCT re-
sults were collected on children’s preoperative anxiety, anesthesia coordina-
tion, anesthesia and recovery agitation, postoperative pain and parental
preoperative anxiety intervention with or without parental accompany using
RevMan 5.3 software based on Chinese and English database. We searched
Cochrane Library, Pubmed, Medline, EMbase, Sciencedirect, SpringerLink,
China Biomedical, CNKI, Wanfang, Weipu and other databases, and in-
cluded 15 articles (5 Chinese, 10 English) with 1390 samples size, containing
700 cases of control group and 690 cases of testing group. Results: Our re-
sults showed that parents’ and children’s anxiety level, the incidence of res-
tlessness during anesthesia induction and wake-up period were reduced,
while the anesthesia coordination was enhanced and the pain of children after
wake-up was alleviated under parental accompany. Conclusion: The risk and
cost-free intervention of parental accompany could be recommended as ap-
propriate in hospitals for its contribution to children’s surgery effect.
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1. Introduction

Children are prone to be anxious and afraid when required to take anesthesia
induction alone in a strange environment [1]. Around 40% - 60% children will
suffer from preoperative anxiety disorders and an over-high level of preoperative
anxiety which will lead to a difficulty in anesthesia induction and agitation dur-
ing the recovery period [2]. Domestic studies [3] have pointed out that Par-
ent-Present Induction of Anesthesia (PPIA) could alleviate nervous feelings of
children, which is conducive to a smooth anesthesia and surgery as well as an
accelerated postoperative recovery; therefore, it has been gradually adopted in a
world range. However, the clinical adverse consequence remains unclear and
there are different opinions about it. Related studies [4] [5] have shown that
parents may provide undesirable assistance due to their tension and poor nurs-
ing knowledge. In recent years, a large number of studies tend to only focus on
analysis and summary of children’s physiological and psychological anxiety in-
dicators, instead of deeply investigating the relevant outcome indicators, such as
anesthesia coordination, postoperative pain, agitation incidence, as well as lack
of systematic evaluation on the effect of PPIA on children surgeries. Although
there was relevant Meta analysis in foreign countries, the quality of 9 articles in
the literature was B grade, only the preoperative and anesthetic induced anxiety
of children and their families were analyzed [6]. The paper aims to identify the
impact of PPIA on children’s perioperative effect through Meta-analysis, to
overcome anesthesia induction difficulties and to offer evidence for the im-

provement of poor postoperative prognosis for the children.

2. Objects
2.1. Literature Inclusion and Exclusion Standard

2.1.1. Literature Inclusion Standard
Type of Study: The study involves a randomized controlled trial (RCT) of the ef-
fects of the anesthesia-induced intervention under the company of the family

member.

2.1.2. Research Object

Inclusion standard: children featured with: 1) Aged between 1 to 12; 2) ASA I-II
of American Society of Anesthesia Association, excluding severe liver and kid-
ney dysfunction, congenital diseases, chronic diseases, and mental illness; 3)
Elective surgery of general anesthesia; 4) Smooth anesthesia and operation. Par-
ents: 1) Being informed, consented, and willing to participate; 2) With commu-

nication ability and free of mental illness.

2.1.3. Interventions Included in the Literature
Intervention group: routine anesthesia induction was performed on the day of
operation and parents were present. Control group: routine anesthesia induc-

tion, accompanied by non-parents.
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2.1.4. Exclusion Criteria
The original literature type is case report and review; the original study does not
describe the above results in detail; based on the original research, the secondary

analysis literature is based on meta-analysis or systematic evaluation.

2.1.5. Outcome Indicators

1) Anxiety of sick children: Hamilton Anxiety Scale (HAS) was adopted in 9 pa-
pers [7]-[15] and Social Anxiety Scale for Children in Chinese (CSAS-C) in was
applied in 1 paper [16]; 2) Delirium: Pediatric Anesthesia Emergence Delirium
(PAED) [8] [10] [14] [17] [18]; 3) Anxiety of family members: State Trait An-
xiety Inventory (STAI) used in 3 papers [9] [17] [19], and Sedation-Agitation
Scale for adults (SAS) was applied in 1paper [20]; 4) Anesthesia cooperation for
anesthesia: 4 papers [13] [14] [17] [19] adopted Induction Compliance Checklist
(ICC); 1 paper [21] applied Concluding Emotion Method Scale (CEMS). 5) Pain:
1 paper by Face Pain Scale-Revised (FPS-R) [12]; another paper by Children’s
Hospital Eastern Ontario Pain Scale (m-CHEOPS) [16]; a scale of Face, Legs,
Activity, Cry, and Consolability (FLACC) was used 1 paper [21].

3. Methods
3.1. Searching Strategy

The data was collected by searching the Chinese and English paper on the basis
of the related academic dissertation and conference paper in Cochrane library,
PubMed, Medline, Embase, ScienceDirect, SpringerLink, China Biomedical,
CNKI, Wanfang, Weipu and other databases. The document search was created
from each database until July 31, 2018. The search terms were adjusted accord-
ing to the specific databases and the keywords were narrowed down based on the
topic, abstracts, keywords and subject words used. The Chinese keywords were
sick children/children/pediatric anesthesia/sick children’ surgery, anesthesia in-
duction/anesthesia, family member’s accompany/parental presence, etc. And the
English keywords were child undergoing surgery/pediatric anesthesia/parental
presence, parental/presence during induction of anesthesia, anesthesia induc-

tion.

3.2. Quality Evaluation of the References

The evaluation was completed by the researchers who have received Evidence-
Based Nursing System training, with 2 researchers comment the references as
Cochrane advised [22], when different opinions appear, the third researcher
would join in and review it accordingly. It will be graded for a A if the standards
were fully met, B for partially met, and C for completely failed, which will be ex-
cluded. Both A and B could be adopted.

3.3. Data Extraction

We collected the authors, ages, the size of sample, the interventions used in ex-

perimental groups and control groups, anesthesia methods, surgical stages, etc.
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from the data.

3.4. Data Analysis and Methods

The Meta-analysis was performed by RevMan5.3 software. The continuous va-
riable data was processed with standardized mean difference (SMD). Due to dif-
ferent measurement tools used. The relative risk RR was calculated by binary
data and 95% of CI was counted via effect analysis. The 7 value was computed
by Cochrane Q test [22] to examine the heterogeneity differences studies; if there
were no heterogeneity (P< 0.1, 7 = 50%), we would apply the fixed effect model;
if the heterogeneity (P< 0.1, Z = 50%) was vast, we would use the random effect
model, and discuss the source in subgroups analysis.

4. Results
4.1. General Situation of Inclusion in the Study

A total of 3876 reference were retrieved, of which 367 passages were Chinese and
3509 were English. After screening 15 articles were selected and the specific steps
were shown as in (Figure 1). Among them, the intervention groups were divided
into three subgroups in 3 groups, namely, the drug intervention group, the PPIA
group, and the drug + parent companion group, and the drug + parental ac-
company group while 4 papers [11] [13] [16] [18] separated the intervention
group into 2 subgroups (including a group of drug intervention and a group of
PPIA). To make the data clearer and to achieve a consistency between the inter-
ventions and outcome indicators, we splited it into two RCTs. Finally, the quali-
fied RCT were be selected and included into the basic traits of articles as shown
in (Table 1).

Obtain relevant literature by
retrievals (3836)

Exclusion criteria (n =2255).
Repeated publication (n=1602)
"| An overview (n=19)

\4

To be screened
(n=1581)

Excluding according to the topics and

abstracts contents (n=1180)

v

A potentially qualified documen
t (n=401) Read full text for exclusion (n=386)

Subjects, experimental design,

intervention measures and outcome

\ 4

measures were not eligible for exclusion

(n=383) Outcome indicators are not

Included in the document complete (n =3)
(n=15)

Figure 1. Flow chart of selected thesis.
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Table 1. Basic traits of selected thesis.

Included Nation Year Age of Sample of size Interventions Outcome
study children  control  Experiment Control Experiment index
No family company
Afsansh P da pl th
sans Iran 2017  2-11 48 48 with routine preoperative ropaganda p 1'1s onthe a (T0-T2)
etal [7] nursing care day before operation + PPIA
w
Kristen No family company Propaganda on the da: b(T1-T3)d
i _
Canada 2015 2-10 44 49 with routine preoperative pag . ¥
etal [17] nursing care before operation + PPIA e(T3)c
w
. No family company
Zeev United . . X Propaganda plus on the day a(T1-T2)
2007  2-10 99 94 with routine preoperative .
etal. [8] States . before operation + PPIA e(T1-T3)
nursing care
No family company
Arai . . . Propaganda on the day
2007 1-3 19 19 th rout t T3
etal [18] Japan Wi rolll ;Islienzrce:rz erative before operation + PPIA e(T3)
w
No family company
Kristi . . . Propaganda on the day
Canada 2010 3-6 30 31 th rout t T2-T3
etal [16] anada with rou 1n.e preoperative before operation + PPIA al )
nursing care
Hong No family company with
X . . K Propaganda 1 - 2 weeks a(T1-T3)b
Li[9 Kong, 2007 7-12 106 97 t! t!
) Cl(iinnga routne preoi)::: IVEIUISIE  before operation + PPIA (T1-T3)d
No family company
Farid P d the d
ant Iran 2011 2-7 40 41 with routine preoperative ropaganca 4'311 € cay e
etal [10] nursing care before operation + PPIA
No family company
Spaff P d k
patior Canada 2002 5-12 30 30 with routine preoperative ropagai ahone wee c
etal [21] nursing care before operation + PPIA
w
No famil
Kain United . © an'n Y company' Propaganda three days before
1998 2-8 29 26 with routine preoperative X a,d (T1-T3)
etal [11] States nursing care operation + PPIA
w
No famil
Zeev United . © an.n v companyh Propaganda one week
1996 1-6 41 41 with routine preoperative . a,b (T1-T2)
etal. [20] States R before operation + PPIA
nursing care
W.J. Huan, No family company Propaganda on the da: a(T0-T1)b
e &  China 2017 6-11 48 48 with routine preoperative pag ) U
etal [19] nursing care before operation + FCC (T0-T1)dc
No family company
L.E. W P d k
8 China 2017 1-12 34 34 with routine preoperative Topagaty avone wee a(T1-T2)
etal [12] nursing care before operation + PPIA
w
No family company a (T0-T3)
.E.L P da befi
J ou China 2013 3-5 20 20 with routine preoperative rf)pagan a betore d (T0 - T3)
etal [13] R operation + PPIA + Games
nursing care e(T3)c
No family company
G. Y. Zh; P d the d
ang China 2012 3-11 52 52 with routine preoperative ropaganda fm € cay a(T1-T4)dec
etal [14] nursing care before operation + PPIA
w
No family company
P d the d
Q.Xu [15] China 2011 2-12 60 60 with routine preoperative ropaganda on the cay a

) before operation + PPIA
nursing care

a. Children’s anxiety level (mYPAS), (CSASC), and (STAI); b. The anxiety level of parents (STAI) and (SAS); c. Operative pain of children; d. Surgical coop-
eration ICC; e. Incidence of agitation PAED. T1 refers to preoperation, T2 refers to the anesthesia induction period, T3 refers to the period of recovery, and
T4 refers to 6h after the operation. Family-Centered Nursing Care Under Parent-Present Induction of Anesthesia (PPIA) is (FCC).
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4.2. Methodological Quality of the Selected Papers

In the 15 pieces of selected documents, 4 of documents [8] [13] [17] [18] were
graded as A; 11 of documents [7] [9] [10] [11] [12] [14] [15] [16] [19] [20] [21]
were evaluated as B. The specific evaluation indicators and results are shown as
in (Table 2).

4.3. Results of Meta-Analysis

4.3.1. Preoperative Anxiety of Sick Children

9 articles [7] [8] [9] [12] [13] [14] [15] [16] [19] have reviewed the effect of PPIA
on the preoperative anxiety for children and the results indicated (# = 92%, P <
0.001) that a heterogeneity using the adopted randomized efficacy model and
combined effect model were statistically significant [SMD = -0.85, 95%CI/
(-1.32, -0.38), P < 0.05], as shown in (Figure 2). We made a subgroup analysis
on the heterogeneity and categorized them into group A by age and group B by
foreign or domestic researches. In 3 papers [13] [16] [20], the included objects
were sick children from 1 to 6 years old, classified as group Al and another
group of sick children aged from 2 to 5 was classified as group A2 in 2 thesis, the
heterogeneity test results of Al and A2 in the subgroups were (7 = 84%, P <
0.001) and (# = 93%, P < 0.001) respectively, both with a large heterogeneity and
were processed with randomized efficacy model with a statistical significance,
Al [SMD = -0.79, 95% CI (-1.03, —0.54), P< 0.01] and A2 [SMD = -0.72, 95%
CI(-0.92, -0.53), P< 0.01]. In the analysis of B subgroups, 6 assays [9] [12] [13]
[14] [15] [19] were domestic studies, (marked as group B1) and another 3 papers
[7] [16] [20] were foreign studies, named as group B2. The heterogeneity test
results of the group B1 and group B2 (2 = 93%, P < 0.001, 7 = 81%, P < 0.001)
both showed a large heterogeneity and were processed with randomized efficacy
model with a statistical significance with, B1 [SMD = -0.94, 95% CI (-1.60,
—-0.29), P< 0.01] and B2 [SMD = -0.79, 95% CI(-0.91, —0.19), P< 0.01].

Experimental Control Std. Mean Difference Std. Mean Difference
Study or subgroup Mean SD Total Mean SD Total Weight IV.Fixed.95%CI 1V.Fixed.95%ClI
Afsaneh 2017 355 16.6 48 59.8 22 48  11.2%  -1.24[-1.68,-0.80] —a—
Huang W.J2017 46.73  6.57 48 6331 749 48 10.7% -2.33[-2.86,-1.81] —®—
Kristi2010 2671 672 31 3887 853 106 11.8% -0.51[-1.30, -0.26] -+
Li 2007 3436 8.09 97 3860 853 106 11.8% -0.51[-0.79, -0.23] -
Lou J.F2013 2835 555 20 4035 951 20 9.6% -1.51[-2.22,-0.80] -
Wang L.F2017 32 7 34 32 10 34 11.0% 0.00[-0.48, 0.48] ——
Xu Q2011 25.6 5.1 60 26 38 60 11.5% -0.09[-0.45, 0.27] ——
Zeev2007 50 26 94 52 26 99  11.8% -0.08[-0.36, 0.21] -
Zhang G.Y 2012 30 9 7 45 13 71 11.5% -1.33[-1.70, -0.97] ——
Total(95%CI) 503 516  100.0%  -0.85[-1.32,-0.38] ’
Heterogeneity. Tau’=0.47, Chi’=99.57, df=8(P < 0.00001);I’=92% — . " L 1
Test for overall effect: Z=3.54(P=0.0004) 20 -1 0 1 2
experimental control

Figure 2. Preoperative anxiety index of children.
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Table 2. Methodological quality evaluation of study inclusion

Studies included SIZZI::EZ Blin.d?ng of B(l)izi?i;)f Incomplete Selecti've Ot.her Quality
generation participants assessment outcome data  reporting bias grade

Afsansh et al. [7] High Unclear Low Low Low Low B
Kristen et al [17] Low Low Low Low Low Low A
Zeev et al. [8] Low Low Low Low Low Low A
Arai et al [18] Low Low Low Low Low Low A
Kristi et al [16] Low unclear Low Low Low Low B
Lietal [9] High Low Low Low Low Low B
Farid et al. [10] Low unclear Low Low Low Low B
Spafford et al [21] Low unclear Low Low Low Low B
Kain et al. [11] Low unclear High Low Low Low B
Zeev et al. [20] High unclear unclear Low Low Low B
W.J. Huang [19] High unclear Low Low Low Low B
L. F. Wang et al. [12] High unclear unclear Low Low Low B
J. H. Lou [13] Low Low Low Low Low Low A
G. Y. Zhang [14] Low high unclear Low Low Low B
Q. Xu etal. [15] High Low unclear Low Low Low B

4.3.2. Agitation in Anesthesia Induction and Recovery Period

In the included articles, 6 articles [10] [13] [14] [16] [18] [20] offered an assess-
ment on the effect of PPIA upon the incidence of agitation in children. To be
specific, 2 articles [14] [20] are the agitation indicators during anesthesia induc-
tion and the results showed (7 = 1%, P = 0.33) no heterogeneity, therefore the
fixed efficacy model was used. The agitation incidence of children during anes-
thesia induction in PPIA group was lower compared to the control group [RR =
0.61, 95% CI (0.43, 0.88), P < 0.001] with a statistical significance. On the con-
trary, 4 articles [10] [13] [16] [18] showed the agitation index during the recov-
ery period, from which the results indicating no heterogeneity applied by fixed
efficacy model. Moreover, the children in PPIA group showed a lower agitation
incidence during the recovery period [RR = 0.74, 95% CI (0.55, 0.98), P < 0.05]
in comparison with the control group with a statistical significance as shown in
(Figure 3).

4.3.3. Anesthesia Cooperation

5 articles [9] [11] [13] [14] [19] reviewed the effect of PPIA on the children’ co-
operation in anesthesia and the results revealed (# = 87%, P < 0.001) that a
presence of heterogeneity with a statistical significance using the randomized ef-
fect model [SMD = 41.08, 95% CI (—41.64, —0.52), P < 0.01], the anesthetic
coordination of children in PPIA group was significantly higher than that in

control group, as shown in (Figure 4).
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Experimental  Control Risk Ratio Risk Ratio
Study or subgroup Events Total Events Total Weight M-H.Fixed.95%CI M-H. Fixed.95%CI
1.1.1Induction period of anesh
Zeev2017 26 94 40 99 36.4% 0.68[0.46, 1.03] |
Zhang G.Y2012 7 52 16 52 15.0% 0.44[0.20, 0.97] ——
Subtotal(95%CI) 146 151 51.4%  0.61[0.43,0.88] <
Total events 33 56
Heterogeneity.Chi’=0.97, df=1(P=0.33); ’=0%
Test for overall effect: Z=2.65(P=0.008)
1.1.1Postoper ative revival period
Arai 2017 3 19 4 19 3.7% 0.75[0.19,2.91] T
Farid 2011 26 41 32 40 30.3% 0.79[0.60, 1.05] -
Kristen 2015 8 49 11 44 10.8% 0.65[0.29, 1.47] ——
Lou J.F2013 2 20 4 20 3.7% 0.50[0.10, 2.43] — ]
Subtotal (95%CI) 129 123 48.6% 0.74[0.55, 0.98] <&
Total events 39 51
Heterogeneity.Chi’=0.59, df=1(P=0.90); I’=0%
Test for overall effect: Z=2.09(P=0.04)
Total(95%) 275 274 100.0% 0.67[0.53, 0.85] ‘
Heterogeneity.Chi’=2.61, df=5(P=0.76); I’=0% L L L L
Test for overall effect: Z=3.38(P=0.0007) iad 0.1 l 10 L
experimental control

Test for subarouo difference: Chi’=0.61, df=1(P=0.44); P=0%

Figure 3. Children’s agitation index during anesthesia induction and recovery.

Std. Mean Difference
Study or subgroup Mean SD Total Mean SD Total Weight IV.Fixed.95%CI

Experimental  Control Std. Mean Difference

IV. Fixed.95%CI

Huang W.J2017 175 125 48 431 122 48 19.9% -2.06[-2.55,-1.56] — -

Kain1998 192 58 29 201 37 26 195% -0.18[-0.71,0.35] -

Li2009 1046 379 97 13.63 449 106 223% -0.76[-1.04,-0.47] —

Lou J.F2013 27 108 20 47 169 20 173% -1.38[-2.08,-0.69] ——

Zhang G.Y2012 26 19 52 49 23 52 21.0% -1.08[-1.49,-0.67] —

Total(95%CI) 246 252 100.0% -1.08[-1.64,-0.52] <o

Heterogeneity. Tau’=0.35, df=3(P=0.88); I’=87% ] } ! L

Test for overall effect: Z=3.78(P=0.0002) -4 -2 0 2 4
experimental control

Figure 4. Children’s cooperation index during anesthesia.

4.3.4. Preoperative Anxiety of Parents

4 references [8] [9] [11] [19] commented on the effect of PPIA on anxiety level
of parents before surgery and the heterogeneity tests showed (Z = 0%, P < 0.001)
no heterogeneity, which was thus dealt with the fixed effect model The preoper-
ative anxiety degree of the parents in group PPIA was lower than that of the
control group [SMD = 0.37, 95% CI(0.19, 0.55), P < 0.01] and the difference was
statistically different, as shown in (Figure 5).

4.3.5. Pain during Recovery Period

In the included documents, 3 pieces of papers [13] [17] [21] covered the evalua-
tion of the effect of PPIA on the level of pain of children during the recovery
stage. The results indicated (7 = 0%, P = 0.93) no heterogeneity applying the
fixed effect model. Postoperative pain in PPIA group was significantly lower
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than that in control group. [SMD = —0.38, 95% CI (-0.66, —0.09), P < 0.05] and

the difference was statistically significant, as shown in (Figure 6).

4.4. Meta-Analysis Results Collection

The Meta-analysis covered 6 outcome indicators in total, and we scored 1 to 2
for each according to the importance with a total point of 10. The points =3
stood for a good intervention performance of PPIA towards the operation. 87%
RCT studies suggested that PPIA imposed a good intervention effect on opera-
tion and it’s applicable clinically (Table 3, Figure 7).

Control Experimental Std. Mean Difference Std. Mean Difference

Study or subgroup Mean SD Total Mean SD Total Weight IV.Fixed.95%CI V. Fixed.95%CI

Huang W.J2017 4738 6.16 48 4447 7.01 48 20.0% 0.41[0.00, 0.81] —
Kristen2015 384 11.7 49 348 11.7 49 20.6% 0.31[-0.09,0.70] 4B

Li2009 44.04 9.56 106 399 936 97 42.1% 0.44[0.16, 0.71] f B
Zeev1996 46 12 41 43 12 41 17.3% 0.25[-0.19, 0.68] =
Total(95%CI) 244 235100.0% 0.37[0.19, 0.55] .
Heterogeneity. Chi*=0.5, df=3(P=0.88); I’=0% . ' ] |
Test for overall effect: Z=4.02(P < 0.0001) 2 - 0 1 2

control experimental

Figure 5. Parents’ preoperative anxiety index.

Table 3. Outcome index assignment table.

Children’ Parent’s Agitation during Agitation Anesthesia .
Included study preoperative  preoperative anesthesia during recovery ~ cooperation Posto.peratlve Total s?ores
anxiety (2) anxiety (1) induction (1) period(2) 2) pain (2) (10 points)
Afsansh et al [7] 2 1 0 0 0 0 3
Kristen et al. [17] 0 1 0 2 2 2 7
Zeev et al. [8] 2 0 1 2 0 0 5
Arai et al [18] 1 0 0 2 0 0 3
Farid et al. [16] 2 0 0 0 0 0 2
Li [9] 2 1 0 2 0 2 7
Farid ef al [10] 2 0 0 2 0 0 4
Spaffor et al [21] 2 0 0 0 2 0 4
Kain et al [11] 2 1 0 2 0 0 5
Zeev et al. [20] 2 1 0 2 0 0 5
W.J. Huuang. ef al. [19] 2 1 0 0 2 0 5
L. F Wang et al. [12] 2 0 0 0 0 0 2
J. F. Lou et al [13] 2 0 0 2 2 2 8
G. Y. Zhang. et al. [14] 2 0 0 2 2 0 6
Q. Xu etal [15] 2 0 0 0 2 0 4
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Experimental Control Srd. Mean Difference Std. Mean Difference
Study Subgroup Mean SD Total Mean SD Total Weight IV.Fixed.95%CI IV. Fixed. 95%CL
Kristen2015 2 225 49 2.8 255 44  484% -0.33[-0.74, 0.08]
Lu JinFeng2013 1.7 066 20 195 0.69 20 20.8% -0.36[-0.99.0.26]
Spassord2002 19 136 30 253 136 30  30.9% -0.46[-0.97,0.06]
Total(95%CI) 99 94 100% -0.38[-0.66,-0.09]

Heterogeneity. Chi’=0.14, df=2(P=0.93); I’=0% A \

Test for overall effect: Z=2.59(P=0.010) -2 -1 0 1 2

experimental control

Figure 6. Pain index of children during recovery.

100%-
80%
60% |-
40% |-
20%
0%

<3 23

Figure 7. Outcome total score column chart.

4.5. Sensitivity Analysis

Sensitivity analysis of more than 3 outcome indexes was carried out, and 9 cases
[7] [8] [9] [12] [13] [14] [15] [16] [19] of children’s preoperative anxiety were
analyzed. Large sample group [9] was excluded. In the study, the data onto the
remaining 8 pre-operative anxiety indexes were analyzed again after removing
the lowest sample size of Lou Jinfeng [13], and the results of both analyses were
not changed. In the study of children’s recovery arousal index, the Kristen [17]
study with the largest sample size or the Aila [18] study with the smallest sample
size was deleted, and the other three indexes were reanalyzed and analyzed
twice. Results there was no change. In analysing the anesthesia cooperation
thinking data of five children [9] [11] [13] [14] [19], the Li [9] study with a large
sample was deleted, or the minimum sample size of [13] was deleted, and the
remaining three indicators were reanalyzed, the results of the two analyses re-
main unchanged. In four [9] [17] [19] [20] parents’ preoperative anxiety indica-
tors included in the study, sample size was removed. The maximum study of Li
[9], or the study of Zeev [20], removed the minimum sample number, reana-
lyzed the remaining three indexes, and did not change in two analyses. All the
above results were treated by sensitivity analysis, the results showed no change,

indicating that the results were stable.

5. Discussion
5.1. Methodological Quality of Studies Including

15 articles have been included in this study, with a medium quality, which could
be further improved. We compared the baseline levels of all subjects and found
that the obtained differences were not statistically significant (P > 0.05). Among
them, 9 pieces of them [7] [10] [11] [12] [14] [16] [19] [20] [21] failed to report
the latent distribution; 5 papers [11] [12] [14] [15] [20] didn’t explain if the
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blind method was applied to the measurer; apart from that 5 papers [7] [12] [15]
[18] [20] using randomized control methods lack an elaboration on the random
sequences’ generation, and thereby a high risk of bias was considered; further-
more, 6 references [8] [9] [10] [11] [16] [17] involved an intentional analysis on
the number of people missing the follow-up. Although some of the articles failed

to report the loss of data, the data was completed.

5.2. Promotion Effect of PPIA on the Children’s Surgical
Intervention Performance

The results of the Meta-analysis indicated that the preoperative anxiety level of
the children and their parents in PPIA group was lower than that of the control
group and the anesthesia cooperation degree was higher. Children who stay in
an unfamiliar environment, especially during the waiting and the beginning of
anesthesia induction tend to feel excessively nervous and upset; along with their
limited language and thinking capability, the operation response may be hin-
dered. Studies [23] have found that on one hand, the parents play a vital role in
children’s stress and anxiety regulation in a surgery since it was easy for parents
to pass the pressure to their children indirectly. On the other hand, the anxiety
level of the parents would fall down as their child’s anxiety relieved, which was
consistent with the Meta-analysis result in which the preoperative anxiety of the
parents in PPIA group showed an alleviation versus that of the control group.
The companion and comforting from family members gave the children a sense
of trust and satisfaction so that they cry less and feel more relieved, which will
contribute to a better operation performance.

Studies [1] [7] showed that the anxiety level of children below 6 years old to-
wards the surgery was higher than that of the children aged over 6; therefore, for
results with higher heterogeneity, we divided them into two subgroups by age in
subgroup analysis and then classified them into another 2 subgroups, namely the
domestic and foreign groups by cultural differences with heterogeneity; the con-
clusion could be drawn that the regional race and the original diseases type may
be the reason why the distinction formed. Meanwhile, there was a large hetero-
geneity in the heterogeneity tests as shown in 5 studies of anesthesia cooperation
index [7] [8] [12] [13] [19] with no obvious clinical difference, hence, no sub-
group analysis was covered. The heterogeneity may be caused by the difference
in the types of primary diseases and the way of general anesthesia. The difference
in children’s anxiety levels during anesthesia induction between the two groups
in the L. F. Wang’s research [12] was not statistically significant, but she pointed
out that as the advancement of the medical and anesthesia technology, the an-
xiety levels of the sick children in the perioperative period could have been alle-
viated by the improved service of nursing staff as well as, the strengthened care
and comfort, however, whether it can be implemented relies mostly on the situa-
tion of the hospital and the sick children due to the heavy workload.

In the Meta-analysis, it can be observed that the incidence of children agita-

tion during anesthesia induction and recovery was lower in the group PPIA than
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that of the control group. Because of the effect of trauma and anesthetic, the
normal physiological function of the children was changed, along with the im-
mature physiological and psychological development as well as the poor endur-
ance of the children, it would easily lead to stress reaction and the impacted
anesthesia effect, as a result, agitation will occur so that the adverse consequence
such as the emergency agitation (EA) and a series of reactions like the vital signs
fluctuation and falling ducts even serious complications may arise. Studies have
confirmed that postoperative agitation is closely related to preoperative anxiety
[7]. Children’s consciousness is not fully restored in recovery period and they
could not get rid of the adverse consequences immediately due to anxiety and
fear. Under this circumstance, the incidence of agitation was higher than that of
the PPIA group. At the same time, the postoperative pain would increase the
agitation rate, which was interrelated and consistent with the results of the Meta

analysis.

5.3. Limitation

Since only Chinese and English randomized controlled trials were selected, and
the number of references on each index was low, we only launched a funnel plot
test on the preoperative anxiety index of the PPIA group and the control group
in 9 papers [7] [9] [12] [13] [14] [15] [16] [19] [20]. The results might be asym-
metric and the risk of publication bias was considered. In addition, the included
studies used different scales, different countries and regions of study, and dif-
ferent doses of anesthesia used by children during surgery, which may be the
cause of heterogeneity. Although the overseas study of PPIA has been mature,
RCT studies are relatively less which mainly focuses on prospective and qualita-
tive researches [24]. In order to explore the factors affecting PPIA’s self-management
ability and the anxiety of family members and children during perioperative period,
it is worth noting that some scholars [25] explore the anesthetic medication and suf-
fering from the objective angle of anesthesiologists and the degree of cooperation.
While we paid a few attentions to the RCT, therefore, the future research may as
well be done from the point of the degree of children’ coordination, anesthetic

dosage, as well as the various anxiety level of different age groups.
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