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Abstract

Introduction Children presenting to the emergency department (ED) often require procedural sedation and
analgesia (PSA) prior to procedures. Although ketamine is used widely for PSA safely, there is a risk of adverse effects.
Among them, vomiting is significant as it occurs in about 10% of patients and can potentially endanger the airway.
Because there is evidence that post-operative complications might be due to anxiety prior to the operation, this study
aims to investigate the association between pre-procedural anxiety and vomiting in the ED.

Methods In this cohort study, a convenient sample of children aged 2 to 14 years who were a candidate for PSA with
ketamine in the ED were enrolled. Anxiety was evaluated using the short version of the modified Yale preoperative
anxiety scale (mYAS). Vomiting was recorded during the period of hospitalization in the ED and 24 h after discharge
by a phone call. Association between anxiety level and vomiting was analyzed using the independent samples t-test
and multivariable logistic regression was used to control for covariates.

Results 102 children were enrolled and 93 were included in final analysis. The mean age of participants was
3.95+1.79 years and 55.9% were male. According to the mYAS, the mean score of anxiety was 48.67+21.78 in the
waiting room and 59.10+ 23.86 in the operating room. The mean score of anxiety was 58.3+25.3 and 51.0+20.7 in
the vomiting and non-vomiting groups, respectively. At least one episode of vomiting was reported in 23 children of
which, 19 took place in the hospital and 4 after discharge. No significant association was observed between pre-
procedural anxiety and the occurrence of vomiting. On univariate regression model, the odds ratio of the association
between mean anxiety and vomiting was 1.02 (Cl 95%: 0.99-1.04) (P-value: 0.16). On the multivariable logistic
regression model, after adjusting for all the covariates, the odds ratio was 1.03 (Cl 95%: 1.0-1.05) (P-value: 0.05).

Conclusion The present study showed that anxiety before procedural sedation and analgesia with ketamine in
children was not associated with the incidence of vomiting.

Keywords Children, Vomiting, Anxiety, Ketamine, Procedural sedation and analgesia

*Correspondence: ’Faculty of Medicine, University of Ottawa, Ottawa, ON, Canada

Hadi Mirfazaelian 3Emergency Medicine Department, Hormozgan University of Medical
H-Mirfazaelian@sina.tums.ac.ir Sciences, Bandar Abbas, Iran

'Emergency Medicine Department, Tehran University of Medical “4Prehospital and Hospital Emergency Research Center, Tehran University
Sciences, Tehran, Iran of Medical Sciences, Tehran, Iran

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12873-024-01097-5&domain=pdf&date_stamp=2024-10-8

Mahmoodi et al. BMC Emergency Medicine (2024) 24:182

Introduction

Children presenting for diagnostic or therapeutic proce-
dures in the emergency department (ED) often experi-
ence pain and anxiety. If these stresses remain untreated,
they are susceptible to acute and long-term consequences
such as post-traumatic stress disorder [1, 2]. Procedural
sedation and analgesia (PSA) is recommended to control
the pain and anxiety, allowing safe completion of both
invasive and noninvasive procedures [3].

Vomiting is a consequential condition that may occur
during or after PSA as a side effect of sedative agents such
as ketamine, building the challenge of potentially com-
promising the airway [4]. Several studies have attempted
to find predictors of this adverse effect but showed incon-
sistent results. Of note, these studies used demographics
and simple variables as potential predictors.

There is some evidence that post-operative complica-
tions might be due to anxiety prior to the operation [5, 6].
There is currently no study on the impact of preoperative
anxiety on vomiting in the ED. This study was conducted
to investigate the association between preoperative anxi-
ety and vomiting during and after PSA in the ED.

Methods

Study design and setting

This was a single center, prospective observational study,
which took place between August 2019 and May 2020
at Imam Khomeini Hospital Complex (IKHC), Tehran
University of Medical Sciences. The ED of the IKHC is
an academic center in Tehran, Iran with 24/7 emergency
care available. This center has a census of 65,000 patients
annually and includes an outpatient operating room
with about 50 pediatric patients who undergo PSA each
month.

This study was approved by the institutional review
board with the registration code of IR TUMS.IKHC.
REC.1397.225 (by Tehran University of medical sciences)
and conducted in accordance with the Declaration of
Helsinki. All participants had written informed consent
for using their medical records for research purposes.
The consents were obtained from the parents or legal
guardians.

Selection of participants

In this cohort study, a convenient sample of children
aged 2 to 14 years who were a candidate for PSA with
intramuscular ketamine in the ED were enrolled. Exclu-
sion criteria included: children who received any other
sedatives, did not give consent (either by their parents
or themselves), children with decreased conscious-
ness, mental retardation, gastrointestinal diseases, head
trauma, any other diseases which would potentially cause
vomiting, or previous enrollment in the study.
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Methods and measurements

During the study period, PSA was performed by emer-
gency physicians in the ED via intramuscular adminis-
tration of ketamine. According to the study site protocol,
all the patients should receive 4 to 5 mg/kg ketamine
IM for the PSA. The procedure in the OR and the PSA
were conducted at the discretion of the emergency phy-
sician. According to the institution policy, no patient
would receive any antiemetic prophylactically. One of
the authors (EM) collected data on initial examination
during her shifts, which were random in days and nights
and also in days of the week. Demographic and clinical
characteristics of children including age, sex, number of
previous ED procedures, procedure type, shift time, and
waiting time were collected using data collection sheets.
The time of shift was recorded as morning (8 am to 1
pm), evening (1 pm to 8 pm), and night (8 pm to 8 am)
shifts. Waiting time for patients was logged and defined
as the time between ED registration and the start of the
procedure. Patients were categorized to less than one
hour, between one and three hours, or more than three
hours.

Anxiety was evaluated in the study population using
the short version of the modified Yale preoperative anxi-
ety scale (mYPAS), which is the standard tool for assess-
ing child anxiety during induction of anesthesia [7]. This
instrument evaluates anxiety in children using 27 items
in five domains (activity, vocalization, emotional expres-
sivity, state of apparent arousal, and use of parents).
Each item has a Likert-type response. The items were
rated from 1 to 4 or 1 to 6 (depending on the item) with
higher scores indicating higher severity within that item.
The final score ranges from 23 to 100 with higher values
indicating higher anxiety. Children with a score of 40 or
greater are categorized into the high anxiety group. The
researcher (EM) applied the mYPAS in two different peri-
ods; during the waiting time (in the waiting area) and in
the operating room before the PSA.

Outcome

Incidence of vomiting was the outcome of interest and
was defined as retching and/or vomiting [8]. It was
assessed in two periods of time; in hospital after ket-
amine administration until discharge by the researcher,
and at home during a 24-hour follow-up by phone call
after discharge. Families who did not respond were called
on 3 different days before considering them lost to follow

up.

Statistical analysis

Normally distributed continuous variables were
described as mean with standard deviation. Categori-
cal variables were presented as numbers (percentage)
and compared by the chi-square test. Anxiety level
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110 patients
Eligible

8 patients excluded:
received other sedative (n=4),
did not give consent (n=3), and

mental retardation (n=1)

102 patients
included

Loss to follow-up (n=9) -

93 patients
analyzed

Fig. 1 Study flow diagram

association with vomiting was analyzed using the inde-
pendent samples t-test. We used multivariable logis-
tic regression to assess the association after controlling
other covariates to assess the association between anxi-
ety in different settings and vomiting. For sample size
calculation, we considered a frequency of 10% vomiting
among children who undergo PSA [9]. To reach power of
80%, a sample size of 70 cases was needed for two-sided
alpha level of 0.05. Considering the drop outs and exclu-
sion, 110 patients were considered as the final sample
size. Data analyses were done using IBM SPSS Statistics
for Windows, version 25.0 (Armonk, NY: IBM Corp.).
Statistical significance was considered as P-value less
than 0.05. To avert risk of multiplicity, we used Bonfer-
roni correction of the P-value to less than 0.01 for logistic
regression test results.
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Table 1 Demographics and clinical characteristics of study

population
Age (Years) 3.95+1.19
(Mean+SD)
Sex (Male) (%) 50 (53.8%)
Presentation shift Morning (8 amto 1 pm) 5 (5.4%)
(%) Evening (1 pmto 8 pm) 21 (22.6%)
Night (8 pm to 8 am) 67 (72.0%)
Waiting Time (%) <1h 41 (44.1%)
1-3h 33 (35.5%)
>3h 19 (20.4%)
Procedure type  Face laceration other than oral cavity 41 (44.1%)
(%) Palate laceration 17 (18.3%)
Laceration in other Sites of Oral Cavity 18 (19.4%)
Non facial laceration 9 (9.7%)
Orthopedics 8 (8.6%)
Previous history ~ None 81(87.1%)
of procedurein = Qpce 3 (3.2%)
the ED (%) Twice 9(9.7%)

Data are presented as meantstandard deviation and numbers

Results

In this study, 110 patients were eligible and 8 were
excluded. Of 102 included children, for 9 patients, we did
not receive any answer from the follow up call, leaving
93 patients for final analysis (Fig. 1). Mean age of partici-
pants was 3.951+1.19 years and 53.8% were male. 72% of
patients presented to the ED during the night shift (8 pm
to 8 am). Of note, the waiting time (from admission to
the PSA) was less than one hour for 41 (44.1%) patients
and 1-3 h for 33 (35.5%) patients. 34 patients presented
to the ED for laceration in the oral cavity (17 on the pal-
ate and 18 on other sites of the oral cavity), 41(44.1%)
presented with laceration on other facial sites, and 9
(9.7%) on other parts of their body.

According to the mYPAS, the mean score of anxi-
ety was 47.9+22.0 in the waiting room and 57.6+24.01
in the operating room of ED. The mean score of anxi-
ety was 58.3+25.3 in the vomiting group and 51.0+20.7
in the non-vomiting group. 57% and 72% of children in
the waiting area and in the OR had high levels of anxiety
(mYPAS >40), respectively. Overall, 23 children experi-
enced vomiting; 19 children only in the hospital, 4 cases
vomited after discharge, and 2 children vomited in both
periods (Table 1).

Table 2 and supplementary Table 1 show the associa-
tion of vomiting with demographic variables and anxiety
level in the waiting or operating room. There was no sig-
nificant association between the incident of vomiting and
anxiety level in either locations. On univariate regres-
sion model, the odds ratio of the association between
mean anxiety and vomiting was 1.02 (CI 95%: 0.99—-1.04)
(P-value: 0.16). On the multivariable logistic regression
model, after adjusting for all the covariates, the odds ratio
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Table 2 Anxiety and vomiting association among study population
Vomiting
Yes (N=23) No (N=70) P-value
Mean anxiety 583+253 51.0+20.7 0.21
Anxiety in Waiting Room 53.0+24.8 46.3£21.0 0.21
Anxiety in Operating Room 63.7£28.3 5561224 0.22
Age 44+1.9 3.8+1.8 0.25
Sex Female 10 33 0.81
Male 13 37
Shift Morning (8amto 1 pm) 1 4 0.75
Evening (1 pm to 8 pm) 4 17
Night (8 pm to 8 am) 18 49
Waiting Time (Hours) <1 1 30 0.26
1-3 10 23
>3 2 17
Procedure Type Laceration Palate 4 13 0.84
Other Sites of Oral Cavity 6 12
Other Sites of Face 10 31
Other Sites of Body 2 7
Orthopedic 1 7
History of a procedure None 19 62 0.76
Once 1
Twice 3

Data are presented as mean*standard deviation and numbers

was 1.03 (CI 95%: 1.0-1.05) (P-value: 0.05). The other
results are provided in supplementary Table 2.

Discussion
This study aimed to investigate the association between
pre-procedural anxiety and the incidence of vomiting.
While anxiety was higher in patients with vomiting, this
study did not show significant association between anxi-
ety levels before PSA and vomiting among children.
Hospital environments can generate anxiety and fear
in children, especially in the ED [10, 11]. Reasons include
separation anxiety, threatening and unfamiliar environ-
ments, and invasive and painful procedures commonly
performed [12]. Children express anxiety in different
ways; while they might verbalize their fears, they might
also show behavioral changes such as crying and agi-
tation [13]. In addition to ethical considerations, it is
critical that anxiety is controlled. There is evidence that
unattended anxiety after surgical procedures may result
in high postoperative pain, delays in hospital discharge,
and maladaptive behavior [14]. Additionally, it may cause
irritability resulting in difficulties achieving the desired
level of sedation with the need for higher doses of seda-
tive agents [15]. Furthermore, anxious patients are more
prone to behavioral changes after surgery such as sad
dreams, disobeying parents, and separation anxiety [16].
Ketamine is widely used by emergency physicians for
PSA in children. While this medication has a good safety
profile, several adverse effects can ensue. The prevalence
of adverse effects is 5-10%, with vomiting being the most

prevalent [17]. As mentioned, some studies in adults
showed evidences on the association between anxiety
levels and postoperative vomiting in non-ED settings.
Interestingly, there are even suggested mechanisms for
this association such as excessive air swallowing by anx-
ious patients [18]. The contrasting results of previous
studies in non-ED setting can be explained by variations
in study populations, anxiety measurement tools, and
vomiting definition. To the best of our knowledge, our
study was the first to examine the association between
preoperative anxiety in the ED and the occurrence of
vomiting after ketamine administration. For this purpose,
we used standard tools and definitions. There are a few
findings that are worth to mention; first, the rate of vom-
iting was higher than in previous studies. While the rate
has been reported variably by many studies, even higher
than 20% [19], we cannot exclude the risk of random
error. Second, anxiety level in our study was higher than
a previous study [20]. This might be due to several fac-
tors such as high proportion of patients presenting in the
night shift. Furthermore we considered additional vari-
ables (e.g., waiting time), which could potentially affect
the association. However, our study overall did not show
any association and the results were similar after control-
ling for potential confounders including age, sex, proce-
dure type and time, waiting time, and previous history of
procedure. Although previous studies in other settings
were not consistent, our study was in line with two stud-
ies on children in a hospital setting, in which there was
no predictive value for anxiety [6, 21].
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This study had some limitations. Firstly, demographic
and clinical characteristics data were extracted based on
the self-report of the participants and as a result, there
was missing data. This is especially important in regard
to the retching and vomiting occurrence after discharge,
where parents might have missed reporting episodes.
This can cause differentiated information bias with some
changes in the estimation of the true effect. Secondly, this
was a single-center study, and more multi-center stud-
ies with various populations are needed to confirm these
findings.

In conclusion, while it is prudent to reduce anxiety in
children, this study did not show that severity of this con-
dition before PSA in children was associated with risk of
vomiting during the hospital stay or after discharge.
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