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Abstract

Objectives In this review, we aimed to determine the effects of dental treatment under general anesthesia on the
oral health-related quality of life and dental fear of preschool children.

Materials and methods A comprehensive electronic search of PubMed, Embase, Scopus, and the Cochrane Library
was conducted up to July 20, 2023 (updated on April 10, 2024). A manual search and evaluation of the gray literature
were also performed. Clinical trials utilizing a before-and-after design to evaluate the effects of dental treatment
under general anesthesia (DGA) on oral health-related quality of life (OHRQol) and dental fear in preschool-aged
children were included in this research. To assess study quality, tools specifically designed for “before-after studies
without control groups” were employed to determine potential biases. Two independent investigators conducted
separate evaluations of the studies’ quality assessment processes. A meta-analysis was conducted via the random
effects model.

Results In the final analysis, 13 studies employing a pre-post design were included. The meta-analysis revealed

a statistically significant difference in Early Childhood Oral Health Impact Scale (ECOHIS) scores between the
pre-evaluation group (n=1365) and the post-evaluation group (n=1344) (mean difference [MD]=9.61, 95% Cl:
6.28-12.93; P<0.00001). However, there was no significant difference in the mean Children’s Fear Survey Schedule-
Dental Subscale (CFSS-DS) score between the pre-evaluation group (n=536) and the post-evaluation group (n=531)
(MD=5.53,95% Cl:-16.48-27.54; P=0.62).

Conclusions This study confirmed that children who received dental treatment with general anesthesia experienced
improvements in their oral health-related quality of life. However, there is insufficient evidence to support the claim
that dental treatment with general anesthesia can effectively alleviate dental fear in children.

Clinical relevance Dental treatment with general anesthesia significantly improved the OHRQoL of children.
However, methods to improve dental fear in children during this procedure remain to be explored.
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Introduction

Early childhood caries (ECC) is defined as the presence
of one or more decayed (either noncavitated or cavitated
lesions), missing teeth (due to caries), or filled tooth sur-
faces in any primary tooth of a child under the age of
six years [1]. ECC is a highly prevalent oral disease that
affects preschool children, resulting in significant dental
damage, such as tooth decay and tooth loss [2]. In China,
the prevalence rates of dental caries among children
aged 3, 4, and 5 years according to the 4th National Oral
Health Survey are 50.8%, 63.6%, and 71.9%, respectively
[3, 4]. Severe early childhood caries (S-ECC) is charac-
terized by any sign of smooth-surface caries in a child
younger than three years of age [1]. Additionally, from
ages three through five, children with a decayed, missing,
or filled score of >4 (at age 3), = 5 (at age 4), or >6 (at
age 5) can also be diagnosed with S-ECC [1, 5]. ECC and
S-ECC have been shown to have detrimental effects on
growth and development in children [6]. This is primar-
ily due to pain, disrupted sleep patterns, and behavioral
alterations resulting from dental issues. It is imperative
to provide comprehensive dental treatment for children
diagnosed with ECC or S-ECC [6].

Dental fear poses a significant challenge in the clinical
management and medical prognosis of dental treatment
for children. The prevalence rates of dental fear among
children and adolescents range from 13.3 to 29.3% [7].
Children suffering from dental fear frequently display
strong negative emotions associated with dental pro-
cedures and utilize different strategies to avoid or delay
treatment. This behavior can lead to delayed dental treat-
ment, compromised treatment outcomes, and strained
relationships between dental professionals and parents
[8]. Comprehensive dental treatment with general anes-
thesia (DGA) is deemed necessary when the following
conditions are present: a child is diagnosed with ECC or
S-ECC, a high level of dental fear or anxiety, and failure
of behavioral management techniques [9-11].

Several studies have reported the effects of DGA on
increased growth and improved oral health-related qual-
ity of life (OHRQoL), which is a multidimensional con-
struct that includes the evaluation of oral health and the
impacts of oral symptoms on functional and emotional
well-being [12-15]. Park et al. also confirmed the positive
impact of DGA on OHRQoL in children, as evidenced by
their meta-review [16]. Nevertheless, since diverse ques-
tionnaires have been employed to assess the impact of
DGA on children’s OHRQoL, considerable methodologi-
cal heterogeneity was exhibited among these studies [17—
20]. Additionally, DGA is not the end of the oral health
management of children; we should consider not only the
impact of DGA on oral health-related quality of life but
also its effects on subsequent oral health management
in children, such as dental fear and subsequent behavior
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management. To control heterogeneity among studies
and provide a comprehensive analysis of the effects of
DGA on children, this study aimed to assess the impact
of DGA on children’s OHRQoL via the Early Childhood
Oral Health Impact Scale (ECOHIS) [21-24]. Addition-
ally, the Children’s Fear Survey Schedule-Dental Subscale
(CFSS-DS) was used to investigate the effect of DGA on
children’s dental fear, which may provide a theoretical
foundation for managing oral health after DGA [25-29].

Method

Protocol and registration

This review has been registered in the International Pro-
spective Register of Systematic Reviews (PROSPERO,
CRD [CRD42022358313]) and is available for consulta-
tion at https://www.crd.york.ac.uk/prospero/display_rec
ord.php? ID=CRD42022358313. The systematic review
and meta-analysis were conducted following the guide-
lines provided by the Cochrane Handbook for Systematic
Reviews of Interventions and the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA).

Selection criteria

The eligibility criteria of this review followed the univer-
sal “Patient, Intervention, Control, Outcome” (PICO) cri-
teria: In preschool children, does dental treatment under
general anesthesia affect the levels of children’s oral
health-related quality of life and dental fear compared
with pre-treatment levels?

+ Population = preschool children.

+ Intervention = dental treatment under general
anesthesia.

+ Compared with = pre-treatment levels of children’s
oral health-related quality of life and dental fear.

+ Outcome of interest = levels of children’s oral health-
related quality of life and dental fear.

Inclusion criteria
The included articles met the following criteria:

« DPatients included in the studies were between the
ages of 0 and 6 years.

« Patients included in the studies were diagnosed with
ECC or S-ECC.

« DPatients included in the studies underwent
comprehensive treatment with general anesthesia.

« Studies were conducted to assess pre- and
postoperative outcomes via the ECOHIS and the
CFSS-DS.

+ The articles were original studies with a design
similar to that of before-after clinical trials.


https://www.crd.york.ac.uk/prospero/display_record.php?
https://www.crd.york.ac.uk/prospero/display_record.php?
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Exclusion criteria

+ The number of patients included in the studies was
less than 10.

« DPatients included in the studies were undergoing
orthodontic treatment.

« DPatients included in the studies were diagnosed with
one or more systemic diseases.

Information sources and search strategy

The electronic search of four databases, namely, PubMed,
Embase, Scopus, and the Cochrane Library, was con-
ducted between July 2023 and August 2024 (updated

Table 1 Keywords and algorithms used in the search strategy
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on August 10, 2024). The search strategies employed in
this study were derived from the information presented
in Table 1. The current systematic literature search was
further supplemented with data from searches of gray lit-
erature and additional studies that the authors identified
via a citation search. In the search process, the language,
status, and publication data of the articles were not lim-
ited. Following the study search, the titles and abstracts
of the potential studies were also independently assessed
by these two investigators (Huang and Wang). Studies
in the form of reviews, case reports, editorials, confer-
ence summaries, and correspondences were excluded
from consideration. The independent reviewers were

Electronic Keywords and algorithms
databases
PubMed: #1(("Anesthesia, General[Mesh]) OR (Anesthesias, General[Title/Abstract])) AND ((("Dental Care”[Mesh]) OR (Dental Care[Title/
218 Abstract])) OR (dental treatment[Title/Abstract]))
#2 (children[Title/Abstract]) OR ((“Child“[Mesh]) OR (Child[Title/Abstract]))
#3 ((((("Quality of Life"[Mesh]) OR (Quality of Life[Title/Abstract])) OR (Life Quality[Title/Abstract])) OR (OHRQOL[Title/Ab-
stract])) OR (oral health related quality of life)) OR (OHRQoL[Title/Abstract])) OR ((((((("Dental Anxiety“[Mesh]) OR (Dental
Anxieties[Title/Abstract])) OR (Anxiety, Dental[Title/Abstract])) OR (Dental Phobia[Title/Abstract])) OR (Fear, Dental[Title/Ab-
stract])) OR (Dentophobia[Title/Abstract])) OR (Dentophobias[Title/Abstract])) OR (Odontophobia[Title/Abstract])) OR (Dental
Fear[Title/Abstract])) OR (Dental Fears[Title/Abstract])) OR (Dental Phobias[Title/Abstract]))
1# AND 2# AND 3#
Embase: 255 #1(dental procedure’/exp OR ‘dental procedure’ OR ‘dental treatment”ti, ab, kw) AND (general anesthesia’/exp OR ‘general anes-
thesia’ OR ‘anesthesias, general’ti, ab, kw OR ‘general anesthesias"ti, ab, kw)
#2 ‘child’/exp OR child OR children: ti, ab, kw
3# ‘dental anxiety’/exp OR‘dental anxiety’ OR ‘dental anxieties'ti, ab, kw OR ‘anxiety, dental’ti, ab, kw OR ‘dental phobia"ti, ab, kw
ORfear, dentalti, ab, kw OR dentophobia: ti, ab, kw OR dentophobias: ti, ab, kw OR odontophobia: ti, ab, kw OR‘quality of life’/
exp OR‘quality of life’ ORlife quality”ti, ab, kw OR 'health-related quality of life"ti, ab, kw OR ohrqol: ti, ab, kw
T# AND 2# AND 3#
Scopus: #1 (TITLE-ABS-KEY (anesthesia, AND general)) AND ((TITLE-ABS-KEY (dental AND care) OR TITLE-ABS-KEY (dental AND treatment)))
454 #2 (TITLE-ABS-KEY (child) ORTITLE-ABS-KEY (children))

Cochrane Library:

127

#3 ((TITLE-ABS-KEY (dental AND anxiety) OR TITLE-ABS-KEY (dental AND phobia) OR TITLE-ABS-KEY (fear, AND dental) OR TITLE-
ABS-KEY (dentophobia) OR TITLE-ABS-KEY (odontophobia))) OR ((TITLE-ABS-KEY (quality AND of AND life) OR TITLE-ABS-KEY (life
AND quality) OR TITLE-ABS-KEY (ohrgol)))

T# AND 2# AND 3#

#1 MeSH descriptor: [Anesthesia, General] explode all trees

#2 (Anesthesia, General): ti, ab, kw in Trials (Word variations have been searched)

#3 #1 OR #2

#4 MeSH descriptor: [Dental Care] explode all trees

#5 (dental care): ti, ab, kw OR (dental treatment): ti, ab, kw in Trials (Word variations have been searched)

#6 #4 OR #5

#7 #3 AND #6

#8 MeSH descriptor: [Child] explode all trees

#9 (child): ti, ab, kw in Trials (Word variations have been searched)

#10 #8 OR #9

#11 MeSH descriptor: [Dental Anxiety] explode all trees

#12 (Dental Anxiety): ti, ab, kw OR (Dental Phobia): ti, ab, kw OR (Fear, Dental): ti, ab, kw in Trials (Word variations have been
searched)

#13 MeSH descriptor: [Quality of Life] explode all trees

#14 (Quality of Life): ti, ab, kw OR (Life Quality): ti, ab, kw OR (OHRQOL): ti, ab, kw OR (oral health-related quality of life): ti, ab, kw
in Trials (Word variations have been searched)

#15#11 OR#12 OR#13 OR #14

#16#7 AND #10 AND #15
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calibrated according to the inclusion and exclusion crite-
ria using a sample comprising 20% of the retrieved stud-
ies. The agreement between the reviewers was good, with
a kappa statistic (K) of 0.78. Disagreements were resolved
by the third author (Li).

Data extraction and summary measures

Two reviewers (Huang and Wang) independently
extracted data via a tested data extraction form. The
results of the ECOHIS and CFSS-DS were used as the
outcome data. The ECOHIS, consisting of 13 items, was
designed to evaluate how parents perceive the impact of
their preschool children’s oral health on the quality of life
for both the child and the family, and it has been trans-
lated and validated in different languages [21-24]. The
CESS-DS, developed by Cuthbert and Melamed, is a psy-
chometrically robust scale widely used to quantify dental
anxiety in children. This instrument has been employed
internationally and is available in various translated ver-
sions [30, 31]. The means and standard deviations (SDs)
of the scores of these two questionnaires were collected
from the included articles. Additional information,
such as the first author, publication year, country, age of
patients, and details of oral health, was collected.

Risk of Bias assessment

Two independent reviewers (Huang and Wang) assessed
the risk of bias, with a K of 0.98. The study quality assess-
ment tools developed by the National Heart, Lung, and
Blood Institute of the National Institutes of Health (NIH)
were used to evaluate the quality of the included stud-
ies. These tools are specifically designed for assessing the
quality of “before-after studies with no control group”
[32].

Certainty of evidence

Two independent reviewers assessed the certainty of evi-
dence (Huang and Wang) with a K of 0.87. The Grading
of Recommendation Assessment, Development and Eval-
uation (GRADE) system was employed in this process
(33, 34].

Statistical analysis

Review Manager 5.3 software was used to conduct the
meta-analysis. The scores obtained from the ECO-
HIS and CFSS-DS are presented as the mean difference
(MD) along with the 95% confidence interval (CI). The
I? test was used to assess statistical heterogeneity. Ran-
dom effects models were employed for the meta-analyses
because significant heterogeneity was detected (I>> 50%).
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Results

Search results and study characteristics

Thirteen studies with a prepost design were included in
this systematic review, and the results of the search are
depicted in Fig. 1 [13, 19, 20, 35—44]. Three studies con-
tributed to this meta-analysis multiple times, as both the
ECOHIS and the CFSS-DS were used within the same
publication.

Two outcomes were obtained: the ECOHIS score and
the CFSS-DS score. The characteristics of the studies
included in this analysis are presented in Table 2. All of
the studies utilized a pre-post design and were nonran-
domized studies. All the samples utilized in these stud-
ies consisted of patients younger than 6 years. In all the
studies conducted, the recruitment of children for the
DAG intervention was based on the diagnosis of ECC or
S-ECC. Additionally, these children presented high lev-
els of dental fear and/or behavioral management issues
during previous dental treatments. Among the 13 studies
analyzed, 9 studies provided data on the mean decayed,
missing, filled teeth (DMFT) scores of patients, whereas
11 studies reported the implementation of DGA [13, 19,
20, 35-40]. However, studies providing specific informa-
tion regarding the type of dental treatment are lacking.

Risk of Bias

Table 3 displays the results of the methodological qual-
ity assessment following the Quality Assessment Tool
for Before-After (Pre-Post) studies with no control group
from the NIH. The results were matched, and disagree-
ments were resolved by consensus. Nine studies were
classified as “fair’, and 4 were classified as “poor”.

Certainty of evidence

The certainty of evidence was assessed via the GRADE
framework and was found to be very low (details in
Table 4). Serious concerns were identified within the risk
of bias and inconsistency domains.

Changes in ECOHIS

The studies that reported ECOHIS scores before and
after DGA are presented in Table 2. The patients
included in these studies were children younger than 6
years. The timeframe for completing follow-up question-
naires ranged from 1 to 4 weeks after the DGA. All of the
studies demonstrated a statistically significant reduction
in the ECOHIS score. According to the forest plot shown
in Fig. 2, the analysis revealed a statistically significant
difference in the mean ECOHIS score between the pre-
evaluation group (n=1365) and the postevaluation group
(n=1344) (MD =9.61, 95% CI: 6.28—12.93; P<0.00001). A
significant level of heterogeneity (I =98%) was observed
among the studies.
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Records identified through database searching (n=1054)

Records after duplicates removed (n=574) ’

Full-text articles assessed
for eligibility (n=39)

B

Recards screened (n=574) ’4.{ Records excluded (535)

Full-text articles excluded, with reasons* (n=26)
1. Incomplete outcome data (n=1)

2. The assessment tools employed for evaluating
OHRQoL and dental fear were not ECOHIS and CFSS-DS
questionnaires (n=11)

3. Patients included in these studies suffered from kind of
systematic diseases (n=2)

4. Same authors - the passibility of duplicate sample (n=4)
5. Not related to PICO questions (n=1)

6. No clear criteria for inclusion of patients (n=1)

7. Age of patients does not meet inclusion criteria (n=5)

8. Article type does not meet inclusion criteria (n=1)

‘ Studies included in qualitative synthesis (n=13)

Studies included in quantitative synthesis (meta-analysis) (n=13) ’

Fig. 1 PRISMA flow diagram for the study search

Changes in the CFSS-DS
The studies that documented the CFSS-DS scores prior
to and following the DGA are presented in Table 2. Of the
nine studies that were included, three provided CFSS-DS
scores both before and after evaluation. Mathew et al.
reported a significant reduction in dental fear following
DGA [37]. However, contrasting findings were observed
in the other two separate studies, which demonstrated no
significant improvement in the degree of dental fear.
According to the forest plot shown in Fig. 3, the analy-
sis revealed that there was no significant difference in
the mean CFSS-DS score between the preevaluation

group (n=536) and the postevaluation group (n=>531)
(MD=5.53, 95% CI: -16.48-27.54; P=0.62). A significant
level of heterogeneity (I>=100%) was observed among
the studies.

Discussion
This meta-analysis revealed a significant association
between DGA and improved OHRQoL. However, there
is insufficient evidence to support a decrease in dental
fear following DGA.

The findings of this study support the notion that
DGA has a positive effect on the scores of the ECOHIS
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Author/s; year Country Mean age (years) DMFT score Dental treatment
mean (+SD)

WONG et al. 2016 [40] Australia 402+097 827+4.13 restorative treatment and/or
appropriate extraction

Guney et al. 2019 [36] Turkey 3-5 NR restorative treatment and/or
appropriate extraction

Boukhobza et al. 2021 [13] Austria 36+1.1 124+6.1 restorative treatment and/or
appropriate extraction

YAWARY et al. 2015 [35] Austria 408+ 1.01 9.79+3.17 restorative treatment and/or
appropriate extraction

Mathew et al. 2023 [37] India 421+£137 9.33+4.79 restorative treatment and/or
appropriate extraction

Lietal China 54 NR NR

2017 [38]

Klaassen et al. 2009 [20] The Netherlands 4.08+1.09 NR NR

Cantekin et al. 2014 [51] Turkey 503+14 6.87+6 restorative treatment and/or
appropriate extraction

Jiang et al. 2019 [39] China 3.49+0.87 9.44+433 restorative treatment and/or
appropriate extraction

Alwadani et al. 2023 Saudi Arabia 5.04+1.08 NR restorative treatment and/or
appropriate extraction

Bagis et al. Turkey 4-6 1248+262 restorative treatment and/or

2023 appropriate extraction

Faheem et al. Germany 380+1.11 9.74+341 restorative treatment and/or

2023 appropriate extraction

Oztiirk et al. Turkey 45+£12 11.1£31 restorative treatment and/or

2024 appropriate extraction

Extend

Author/s; year N1 ECOHIS N1’ CFSS-DS Follow-up N2 ECOHIS N2’ CFSS-DS

M1 (+SD) M1’ (+SD) (weeks) M2+SD M2’ (£SD)

WONG et al. 2016 [26] 126 29.01+98 NR NR 2 126 19.70+£7.3 NR NR

Guney et al. 2019 [22] 28 15.1+£6.7 NR NR 4 28 6.14+48 NR NR

Boukhobza et al. 2021 [8] 80 14.60+7.71 NR NR 4 80 9.89+6.34 NR NR

YAWARY et al. 2015 [21] 39 27.85+£9.55 NR NR 2 39 19.26+8.18 NR NR

Mathew et al. 2023 [23] 200 21.6+95 200 466+7.1 2 200 11.2+£42 200 238+56

Lietal 62 131+£17.2 NR NR 4 62 19+32 NR NR

2017 [24]

Klaassen et al. 2009 [20] 27 12.89+£6.39 25 364+1337 4 22 7.38+6.97 20 37.76+116

Cantekin et al. 2014 [19] 311 20.6+8.1 311 32.7+93 1-3 311 11.5+42 31 378+11.2

Jiang et al. 2019 [25] 180 10.61+6.71 NR NR 4 180 2.51+4.01 NR NR

Alwadani et al. 2023 [44] 37 611+£13 NR NR 4 37 4.96+0.99 NR NR

Bagis et al. 31 25+8 NR NR 4 31 7.8+37 NR NR

2023 [43]

Faheem et al. 88 16.72+7.07 NR NR 4 88 0.9(+3.08) NR NR

2023 [42]

Oztiirk et al. 150 18.1£85 NR NR 4 134 3.1£39 NR NR

2024 [41]

*M1 =pre-treatment mean score of ECOHIS; M1’=pre-treatment mean score of CFSS-D; M2 =post-treatment mean score

of ECOHIS; M2'= post-treatment mean score of CFSS-D; SD=standard deviation; NR=not reported; DMFT score =the

score of decayed, missing, and filled teeth; ECOHIS=early childhood oral health impact scale; CFSS-DS = Child Fear

Survey Schedule-Dental Subscale

questionnaire, which has been demonstrated to be a
valid and reliable tool for evaluating the influence of oral
health on the quality of life of preschool children [45-48].
The findings of the ECOHIS in this review were consis-
tent with the results reported by Park et al. Since their

study focused on children and teenagers of all ages, our
study enriched the evidence framework of DGA by first
offering evidence that DGA improved the OHRQoL of
preschool children aged 0—6 years. Given the significant
heterogeneity observed in the analysis, we conducted
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Table 4 Results of quality assessment across studies
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Quality assessment No of Quality Im-

patients por-

No of Design Risk of Inconsistency Indirectness  Imprecision  Other Pre Post tance

studies bias considerations

Oral Health Related Quality of Life (Better indicated by lower values)

13 obser- serious’  serious’ no serious no serious none 1365 1344 AOOO CRITI-
vational indirectness imprecision VERY LOW  CAL
studies

Dental Fear (Better indicated by lower values)

3 obser- Serious®  Serious? no serious no serious none 536 531 A00OO CRITI-
vational indirectness imprecision VERY LOW  CAL
studies

*1=High risk of bias in 2 study, moderate risk of bias in 7 studies;

2=Significant heterogeneity between studies;

3=Moderate risk of bias in 3 studies

Pre Post Mean Difference Mean Difference

Study or Subgroup Mean _SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Alwadani etal. 2023 611 1.3 37 496 089 37 8.0% 1.15[0.62,1.68]
Bagis etal. 2023 25 8 N 78 37 N 7.5% 17.20[14.10,20.30] =
Boukhohza et al. 2021 146 7.71 80 989 6.34 80 7.8% 4.71[2.52,6.90] beg
Cantekin et al. 2014 206 81 311 115 42 3N 8.0% 9.10[8.09,10.11] e
Faheem etal.2023 16.72 7.07 88 0.9 3.08 88 7.9% 15.82([14.21,17.43) =
Guneyetal 2019 151 6.7 28 614 48 28 7.5% 8.96 [5.91,12.01) s
Jiang etal. 2019 1061 671 180 251 401 180 8.0% 8.10[6.96, 9.24] 5
Klaassen et al. 2009 1289 6.39 27 7.38 697 22 7.3% 5.51 [1.73, 8.20] e
Lietal 2017 131 17.2 68 1.9 32 68 71% 11.20[7.04, 15.36) =
Mathew et al. 2023 216 95 200 11.2 42 200 7.9% 10.40([8.96,11.84] »
WONG etal. 2016 2901 98 126 197 73 126 7.8% 9.31[7.18,11.44] =
YAWARY et al. 2015 27.85 955 39 1926 818 39 7.2% 8.59 [4.64,12.54) =
Oztiirk et al.2024 181 85 150 31 39 134 7.9% 15.00[13.49,16.51] 2
Total (95% CI) 1365 1344 100.0%  9.61[6.28, 12.93] ¢
Heterogeneity; Tau®= 35.81; Chi*= 761.27, df= 12 (P < 0.00001); F= 98% I t t 1

o -100 -50 1] 50 100
Test for overall effect: Z= 5.66 (P < 0.00001) Favours [experimental] Favours [control]

Fig. 2 Forest plot of the distance of OHRQoL
Pre Post Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Cantekin etal. 2014 327 93 311 378 11.2 311 337% -510[6.72,-3.48] n
Klaassen et al. 2009 364 13.37 25 3776 1186 20 32.6% -1.36 [-8.66, 5.94]
Mathew et al. 2023 46.6 71200 238 56 200 337% 22.80([21.55 24.09) -
Total (95% CI) 536 531 100.0% 5.53[-16.48, 27.54]
Heterogeneity: Tau®= 373.30; Chi®*=727.22, df= 2 (P < 0.00001); F=100% -_100 _5'0 ﬁ 5-0 100-

Test for overall effect: Z=049 (P=062)
Fig. 3 Forest plot of the distance of dental fear

additional subgroup and sensitivity analyses to identify
potential sources of this heterogeneity but were unable
to determine the specific causes. However, the heteroge-
neity observed in the subgroups may be attributed to the
following two factors. The participants exhibited varying
interpretations of the ECOHIS questionnaire, making
it unattainable to recruit samples that possess identical
comprehension of the option criteria within the ECO-
HIS questionnaire on a global scale. Another potential
factor could be attributed to the varying conditions of
children within the DGA, as well as the lack of explicit

Favours [experimental] Favours [control]

information regarding comprehensive dental treatment.
The children received various types of dental treatment
during DGA on the basis of their individual oral condi-
tions. Therefore, it is unrealistic to anticipate that chil-
dren would report identical postoperative perceptions
following DGA, which may influence their postevalua-
tion of OHRQoL.

Another finding of the systematic review was the ini-
tial evaluation of the impact of DGA on children’s dental
treatment-related fear. The DF-CESS was used to assess
the level of dental fear in children, as examined by the
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three studies included in this review. The DF-CFSS has
been translated into various versions and has demon-
strated strong criterion validity [30, 49, 50]. The findings
of this review indicate a lack of sufficient evidence to sup-
port the reduction of dental fear following DGA. Signifi-
cant heterogeneity was observed among the three studies
that were included in the analysis (P<0.001, I = 100%).

Several factors may contribute to the large heterogene-
ity in the changes in children’s dental fear following DGA.
First, dental fear is a multifaceted issue that may be influ-
enced by various psychosocial factors, such as interper-
sonal factors, familial factors, and external dental factors
[29]. The influence of various factors, such as the age and
temperament of children, anxiety levels, socioeconomic
status of the family, and previous dental experience, on
the outcomes of the CFSS-DS has been reported [29].
Although the ages of the children were readily obtained
by the investigators who conducted these three stud-
ies, a majority of the potential factors that could impact
children’s dental fear were ignored. As a result, establish-
ing the consistency of these potential factors at baseline
across studies was challenging, which may have led to
significant heterogeneity when comparing the variation
in dental fear across studies with limited information.

Another potential factor could be the postoperative
discomfort experienced following DGA. Postoperative
discomfort, such as emergence agitation (EA), throat
irritation, nausea, and vomiting associated with GA, as
well as bleeding and difficulties in chewing due to den-
tal treatment, has been reported to contribute to an
unpleasant experience following DGA [51]. For example,
a notable occurrence of emergence agitation (EA) and its
significant association with both dental extraction and
the duration of anesthesia has been reported by Jiang et
al. and Chao et al. [39, 52]. Since the children who sub-
jected to complex or prolonged dental procedures tend to
experience a higher rate of EA, they may report a greater
level of dental fear than those who have undergone only
straightforward treatments of brief duration. Despite the
lack of specific information regarding dental treatment in
the majority of existing studies, it is widely acknowledged
that each child receives individualized dental treatment
on the basis of their own conditions across various stud-
ies. The lack of consistency in treatment plans may result
in significant heterogeneity in the evaluation of changes
in dental fear across various studies.

Third, the time interval of postoperative collection of
the CFSS-DS varied across the 3 included studies, which
may have contributed to significant heterogeneity and
led to insignificant results. Although several studies have
reported dynamic changes in OHRQoL following DGA,
few studies have examined long-term alterations in den-
tal fear following DGA [19, 20, 53]. Owing to the vary-
ing findings of studies investigating long-term changes
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in dental fear after dental general anesthesia (DGA), it
is essential to conduct more high-quality longitudinal
research to gain a clearer understanding of how DGA
impacts dental fear. In addition, we concur with the
research conducted by Klaassen et al., which empha-
sized that dental general anesthesia (DGA) alone may
not be sufficient to alleviate children’s dental fears, and
highlighted the importance of post-DGA guidance and
behavioral therapy [20].

In the GRADE assessment, we found that inconsisten-
cies among studies, as shown by the high I* value, were
the greatest reason for the downgrading. Greater consis-
tency is needed with regard to the detailed data of oral
examination at baseline and therapeutic schedule, so that
systematic review authors can rely on the data with con-
trolled inconsistency and heterogeneity.

The main strength of this review is that it not only
focuses on changes in children’s quality of life after DGA
but also explores the potential effects of DGA on subse-
quent oral health management in children. We suggest
that DGA should not be considered the final step in com-
prehensive dental treatment. In contrast, DGA should be
regarded as a comprehensive treatment option with sig-
nificant potential. Instead of a singular procedure, com-
prehensive DGA should consist of a series of integrated
approaches for managing oral health. This includes
implementing efficient methods to help children relax
before DGA, providing comprehensive dental treatment
during surgery, and ensuring proper postoperative care
and follow-up. Hypnosis, sedation (nitrous oxide and
midazolam), audiovisual distraction, video modeling, and
audiovisual glasses have been documented as techniques
employed in dental clinics as alternatives to DGA [54,
55]. Regrettably, these methods were consistently disre-
garded during the implementation of DGA.

However, there are several limitations. The 13 studies
included in the review expanded the application of the
CESS-DS [25-29]. Although various studies have dem-
onstrated robust reliability and validity of the CFSS-DS
across an extended age range, this broader application
could impact outcomes related to children’s dental fear.
Second, this study was limited by the lack of specific
details regarding dental treatment and potential factors
influencing dental fear in the included articles. Conse-
quently, it is imperative to conduct more comprehensive
studies that not only examine clinical outcomes but also
explore the treatment process and management of dental
fear.

In conclusion, this study demonstrated that children
who underwent DGA experienced an improvement in
OHRQoL. Insufficient evidence supports the claim that
DGA can effectively alleviate dental fear in children.
While the use of DGA is often practical for pediatric den-
tists and families, the potential complications associated
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with DGA should not be overlooked. Cantekin et al.
report a 59% incidence of postoperative issues, including
emergence agitation (EA), throat irritation, nausea, vom-
iting related to general anesthesia, and bleeding following
tooth extraction [56]. Consequently, DGA should not be
the primary option for children’s dental treatment. Par-
ents and caregivers are encouraged to seek early dental
care to prevent the progression of oral conditions and the
need for complex dental procedures, which can heighten
children’s fear and anxiety regarding dental visits. Pediat-
ric dentists should prioritize minimally invasive interven-
tions when treating children. DGA should be considered
only when basic management techniques are ineffective,
and the decision to use DGA must be made with caution.
During DGA, it is crucial to implement standardized,
systematic protocols to ensure the effective restoration
of masticatory function, aesthetics, and speech improve-
ment, thereby enhancing the OHRQoL for these uncoop-
erative children.

Conclusion

Children who received dental treatment with general
anesthesia reported improved OHRQoL. However, the
effect of DGA on subsequent oral health-related behav-
jors in children was almost ignored in the present study.
There is insufficient evidence showing the relationship
between DGA and the alteration of dental fear. Clinical
trials focusing on the alteration of dental fear are needed
to demonstrate the potential influence of DGA on dental
fear and further oral health-related behaviors in children.
Instead of resorting to DGA, prioritizing early dental care
and adhering to standard treatment protocols is crucial
for preventing (S-ECC and avoiding complex treatment
interventions. When DGA becomes the final option for
children who cannot undergo conventional procedures,
it is essential to implement standardized and systematic
DGA protocols. This approach aids in restoring children’s
dental health and provides a chance to rebuild confidence
for children to receive subsequent dental care during
their childhoods and lives.
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