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Comparing newer information technology device and
intranasal dexmedetomidine to allay preoperative anxiety
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ABSTRACT

Introduction: Various non-pharmacological interventions are being used to reduce preoperative anxiety in children. Technology-based pre-
operative preparatory programs have been recently explored and practiced. Dexmedetomidine, one of the many pharmacological agents used to
allay anxiety, provides sedation, anxiolysis and analgesic effects without causing respiratory depression. Objetive: This study aimed to evaluate
and compare the efficacy of preoperative newer information technology Devices (NITDs) in the form of a pre-procedure informative video clip
with intranasal Dexmedetomidine to allay preoperative anxiety in the pediatric population. Material and Methods: 117 children aged 6-11 years
were randomly allocated into two groups. Group-V who were shown a video in which clown physicians explained and acquainted the children
with the anaesthesia procedure and equipments in the operating room (OR) in a funny manner. Group-D was given intranasal dexmedetomidine
45 minutes before shifting to OR. Anxiety was assessed on the day before surgery(T1), in the preoperative holding area(T2) and immediately after
shifting to OT table(T3). Results: The anxiety scores in T2 and T3 were significantly lower in group-V compared to group-D. The median pain
score and requirement of rescue analgesia were significantly higher in the group V compared to group D. There was no statistically significant
difference in the incidence of emergence delirium, parental anxiety and parental satisfaction between the two groups. Conclusion: The use of
NITDs in the form of pre-procedure informative video clip is more effective than pharmacological methods in reducing preoperative anxiety in
children. Although, postoperative pain control was superior in children receiving dexmedetomidine.
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RESUMEN

Introduccion: Se estan utilizando diversas intervenciones no farmacolégicas para reducir la ansiedad posoparatoria en los nifios. Los pro-
gramas de preparacién preoperatoria basados en tecnologias han sido recientemente explorados y practicados. La dexmedetomidina, uno de los
muchos agentes farmacoldgicos utilizados para aliviar la ansiedad proporciona sedacién, ansiolisis y analgesia, sin causar depresién respiratoria.
Objetivo: Este estudio tuvo como objetivo evaluar y comparar la eficacia de Iso nuevos dispositivos de tecnologia de la informacién (NTIDs) en
forma de un video informativo preprocedimiento con dexmedetomidina intranasal para aliviar la ansiedad preoperatoria en poblacién pediatrica.
Materiales y Métodos: 117 nifos entre 6 a 11 afios fueron asignados aleatoriamente en dos grupos. Grupo -V a quienes se les mostré un video
en que los médicos payasos explicaban y familiarizaban a los nifios con el procedimiento de anestesia y los equipos en la sala de operaciones de
manera divertida. Y el grupo -D se le administré dexmedetomidina intranasal 45 minutos antes de trasladarse al quiréfano. La ansiedad se evalué
el dia antes de la cirugia (T1), en el 4rea de espera del preoperatorio (T2) e inmediatamente después de trasladarse a la mesa de operaciones. Re-
sultados: Las puntuaciones de ansiedad en T2 y T3 fueron significativamente mas bajas en el grupo -V en comparacién con el grupo -D. No hubo
diferencia estadisticamente significativa en la incidencia de delirio, ansiedad parental y satisfaccién parental entre los dos grupos. Conclusién:
El uso de NITDs en forma de video informativo previo al procedimiento es mas efectivo que los métodos farmacoldgicos para reducir la ansiedad

preoperatoria en los nifos. Sin embargo, el control del dolor posoperatorio fue superior en los nifios que recibieron dexmedetomidina.

Palabras clave: Ansiedad, dexmedetomidina, pediatricos, tecnologia de la informacién, delirio.

Introduction

Materials and Methods

rience is a common phenomenon in paediatric patients
that has been associated with a number of negative ef-

fects before, during and after the surgery. Before surgery, it
may cause agitation, crying, spontaneous urination, and the
need for physical restraint during anaesthetic induction. Post-
operatively, it may cause increased pain sensation, sleeping
disturbances, parent-child conflict, and separation anxiety[1].

There are various pharmacological and non-pharmacolog-
ical interventions to alleviate preoperative anxiety in children.
Pharmacological agents like Midazolam, Clonidine, Fentanyl
and dexmedetomidine have been used as sedative to allay anxi-
ety. Dexmedetomidine is a selective a-2 adrenoceptor agonist
that provides sedation, anxiolysis and analgesic effects with-
out causing respiratory depression[2],[3]. It is increasingly used
intranasally for premedication where it has a bioavailability of
80%. A dose of 1 to 2 pg/kg is usually used for intranasal pre-
medication, taking 30-40 minutes for peak effect[4].

Nowadays, there is great motivation towards non-phar-
macological interventions including verbal distraction, hospital
clowns, music therapy, and newer information technology de-
vices like informative pre-hospital tour, handheld audio-visuals,
video games, web or internet based preparatory programs, etc.
Recently newer information technology devices (NITDs) are be-
ing used to deliver pre-procedure information to patients to
decrease their anxiety. Most of the trials regarding non-phar-
macological interventions were conducted in high-income
countries, indicating a high risk of bias[5]. A large population of
children in the middle- and low-income countries are unfamiliar
with the new computer gadgets and cartoons characters. Very
limited literature is available to compare the efficacy of phar-
macological and various non-pharmacological interventions,
especially those using newer information technology devices.
Hence, the study was planned to assess and compare the ef-
ficacy of the use of NITDs in the form of a 6 minutes pre-proce-
dure informative video clip with intranasal Dexmedetomidine as
a tool to alleviate anxiety in pediatric patients with the hypoth-
esis that the two methods were comparable.

Preoperative anxiety regarding impending surgical expe-

The study was a randomized comparative study conducted
over a period of one year, after taking Institutional Ethics Com-
mittee approval (F.No.17/IEC/MAMC/2018/08). 117 Children
of either sex of 6-11 years of age of American Society of Anaes-
thesiology (ASA) physical health status | & Il, scheduled to un-
dergo elective surgery under general anesthesia were enrolled.
Children with known cognitive disabilities, language barriers,
developmental disabilities, known allergy or hypersensitivity to
dexmedetomidine, acute or chronic nasal trauma or nasal de-
formity and those taking psychiatric medications were excluded
from the study.

Primary outcome of the study was to assess the pre-opera-
tive anxiety of the child immediately after shifting the child to
the operating room. The secondary outcomes assessed were
pre-operative anxiety of the child in the evening before the day
of surgery and just before shifting the child to the operating
room from the pre-operative holding area, anxiety level of the
parents, degree of emergence delirium, post-operative pain
and parental satisfaction after the surgery.

The sample size was calculated based on a previous study
by Liguori et al6 considering anticipated Anxiety score in two
groups as primary variable. With an 80% power and an alpha
level of 0.05, the sample size was calculated using the appropri-
ate formula and was decided to be 55 in each group. The en-
rolled patients were assigned to one of the two groups by ran-
domization using sealed envelope lottery method into group V
and group D.

In the evening before the day of surgery, each child and
their parents were assessed for pre-operative anxiety using
modified Yale Pre-operative Anxiety Scale (mYPAS) and State-
Trait Anxiety Inventory (STAI) scale respectively by the anaesthe-
siologist (A1)[8].

The children in group V were shown a video by another
anaesthesiologist (A2) who was not involved in taking observa-
tions, in the presence of the parent/guardian. This video runs
for 6 minutes in which two clown physicians take a pre-hospital
tour and give details of the equipments and procedures inside
the operating room in a funny and playful manner. This video
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was prepared prior to the study period and was validated by
anaesthesia consultants. Once the video ends, the child and the
parent were free to ask questions about anaesthesia and surgi-
cal procedures. Child was free to stop or interrupt the video in
between at any time. Children who refused to watch the video
or who did not watch the whole video were excluded from the
study.

* (link to the video: https://drive.google.com/file/d/1FoFDm-
pOvbfvV9I9Boo_XIJT942j4)pw7view?usp=drivesdk)

In Group D, anaesthesiologist (A2) verbally explained about
the anaesthetic procedures on the evening before the surgery
and asked the child and the parent for queries regarding the
anaesthesia or surgical procedures.

Preoperatively all children followed standard NPO guide-
lines and did not receive any pre-medication or any analgesic
drug. All the children were accompanied by their parents in pre
operative area.

In Group D, standard monitors were attached and the
baseline hemodynamic parameters were assessed in the preop-
erative holding area (T2). The anaesthesiologist (A2) who was
not involved in making observations administered intranasal
Dexmedetomidine at a dose of 1microgram per kg to these
children by simply dripping the drug into both nostrils from a
1-ml insulin syringe.on the lap of mother with head up posi-
tion. After 45 minutes, hemodynamic parameters were again
recorded.

Pre-operative anxiety was assessed by the anaesthesiologist
(A1) who was blinded regarding the group allocation, using
mYPAS just before shifting them to the operating room (which
is 45 minutes after instillation of the drug in group D). Also, the
observer evaluated the parents for preoperative anxiety using
STAI just before transfering the patient to the OR.

Anaesthesia procedures

After being received in Pre operative holding area all pt
were transferred to the OR not accompanied by their parents,
as our hospital policy. Anxiety of the patient was assessed us-
ing mYPAS (T3) after shifting the child to the operating room.
Standard monitoring and standard protocols for General anaes-
thesia (intravenous/ inhalation induction) were followed for all
the patients.

Post-operatively, degree of emergence delirium was re-
corded immediately after extubation in OR using PAED scale[9].
In the postoperative room, pain of the child was assessed us-
ing Face Pain Scale-Revised (FPS-R)[10]. All the observations
were recorded by anaesthesiologist (A1). Whenever the FPS-R
showed a score of 2 or more, intravenous Fentanyl was ad-
ministered at a dose of 1 microgram per kilogram. Pain assess-
ment was done in post anaesthetic care unit (PACU) till one
after surgery. On the day following the surgery, post-operative
parental satisfaction was assessed using Visual Analogue scale
(VAS) score.

Statistical analysis

Statistical testing was conducted with the statistical pack-
age for the social science system version SPSS 25.0. Continuous
variables were presented as mean £ SD if the data was nor-
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*Still from the video clip showing two clown physicians.

mally distributed or median (IQR) if the data was non-normally
distributed. The comparison of continuous variables between
the groups were performed using Student’s t test. Nominal cat-
egorical data between the groups were compared using Chi-
squared test or Fisher’s Exact test as appropriate. Non-normal
distribution continuous variables were compared using Mann
Whitney U test. For all statistical tests, a p value less than 0.05
was taken to indicate a significant difference.

Results

The two groups were comparable in terms of socio-demo-
graphic and anthropometric parameters of the patients and the
type of surgeries they underwent. Children undergoing eye,
ENT, urogenital and abdominal surgeries were included, out of
which majority of cases included were for eye surgery (37 and
32 children in group D and V respectively). Parents of majority
of the patients in both the groups had primary schooling as
their educational status and the two groups were statistically
significant (p value 0.596).

On the evening before the day of surgery (T1), the medi-
an score of anxiety using mYPAS for both groups were 31.67
with interquartile range (IQR) of 26.67-36.67 and was statisti-
cally comparable between the groups (p value 0.982), showing
that the preoperative anxiety in both the groups, before any
interventions on the day before surgery was not statistically dif-
ferent. After the two interventions, at T2, that is just before
transferring the child to operating room, anxiety median scores
were increased to 36.67 with IQR of 31.67-41.67 in group D
and remained same as 31.67 with IQR of 26.67-36.67 in group
V and was found to be statistically significant (p value 0.016).
At T3, the median anxiety score increased further to 41.67 with
IQR of 33.33-57.50 in Group D and 36.67 with IQR of 31.67-
41.67 in Group V and there was significant statistical difference
between the two groups, showing that patients in Group V had
lower anxiety scores than those in Group D on the operation
theatre table (Table 1, Figure1).

The anxiety of the parents of the patients was assessed us-
ing STAI score at two times. In both the groups, there was sta-
tistically significant increase in the median anxiety scores of the
parents from T1 to T2 (Table 2). But there was no statistically
significant difference between the anxiety scores of the parents
between group V and group D at both T1 and T2.

PAED scale was used to assess emergence delirium immedi-


https://drive.google.com/file/d/1FoFDm-pOvbfvV9I9Boo_XJT942j4Jpw7/view?usp=drivesdk
https://drive.google.com/file/d/1FoFDm-pOvbfvV9I9Boo_XJT942j4Jpw7/view?usp=drivesdk
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ately after the surgery. Patients with a score of > 12 was consid-
ered to have emergence delirium. Out of the total patients, only
6% were found to have emergence delirium of which 4.3%
were in group D and 1.7% were in group V and the occurrence
was statistically comparable between the two groups (Table 3).

Post-operative pain score of the patients were assessed us-
ing Faces Pain Scale- Revised (FPS-R). The median score in group
V was 4 (IQR of 2-8) and group D was 2 (IQR of 2-4), difference
being statistically significant (p value of 0.01) (Table 4).

The median VAS score for parental satisfaction was 9 in
both the groups with an IQR of 8-9 which was statistically insig-
nificant (p value 0.248).

Discussion

It is important to consider the age of the child while using
various behavioural interventions because preoperative anxiety
manifests in age-specific ways based on the developmental
stage; very young children (1-3 years old) may experience sepa-
ration anxiety from their parents and familiar home. Somewhat
older children (4-6 years old) fear surgery. Older children and
adolescents may fear awakening during surgery and the pos-
sibility of not recovering from anaesthesia[11]. Children with
age around 6 to 11 years develop the abilities to think logi-
cally and can generalize information from one experience to
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. ____________________________________________! ______________________________________________________________________|]
Table 1. Median values of anxiety scores of the two groups

Time of Assessment* Groups p value
Group D Group V
Median (IQR) Median (IQR)
T1 31.67 (26.67 - 36.67) 31.67 (26.67 - 36.67) 0.812
T2 36.67 (31.67 - 41.67) 31.67 (28.33 - 36.67) 0.016
T3 41.67 (33.33 - 57.50) 36.67 (31.67 - 41.67) 0.006

Table 2. Comparison of parental anxiety (Inter Group)

Time of Assessment* Groups p value
Group V Group D
Median (IQR) Median (IQR)
T1 11 (10 - 12) 11 (10-12) 0.372
T2 12 (11 -13) 12 (11 -13) 0.962

Table 3. Comparison of degree of emergence delirium

Emergence delirium Groups Total p value
Group D Group V
n (%) n (%)

Present 5 (4.3) 2(1.7) 7 (6.0)

Absent 53 (45.3) 57 (48.7) 110 (94.0) Oz

Total 58 (49.6) 59 (50.4) 117 (100)
Figure 1. Median values of anxiety scores of the two groups. Figure 2. Comparison of degree of emergence delirium (p value-

0.272).

e e
Table 4. Median values of post-operative pain scores

Groups Post-operative pain scores p value
Median (IQR)

Group V 4 (2-8) 0.016

Group D 2 (2-4)




another[12]. Also, Children around this age group can express
their own information needs when approached in a sensitive
manner[13]. Hence, we decided to enroll children of 6 to 11
years in our study.

This study was conducted to assess the pre-operative anxi-
ety of the child immediately after shifting the child to the op-
eration theatre table, for which we used mYPAS tool, which is
a validated scoring system for anxiety assessment. Inside the
operating room, the median anxiety score (T3) was 41.67 with
an IQR of 33.33-57.50 (group D) and 36.67 with an IQR of
31.67-41.67 (group V), the difference being statistically sig-
nificant (p value 0.006). This might be because the children in
group V were already accustomed to the environment and the
equipments inside the operating room since they were shown
the informative video a day prior to the surgery.

Our study observed that the median anxiety scores a day
prior to the surgery (T1) were statistically comparable (p value
0.812) between group D and group V. This might be because
this anxiety score was assessed when the children were in a
comfortable and pleasant environment with their parents in
the pre-operative ward and no interventions has been done on
them.

The median anxiety scores just before transferring to OR
(T2) was observed to be significantly more in group D com-
pared to group V (p value 0.016). This is the time when the
child is being separated from their parents. Parental separation
itself can be stressful for the child and may cause confusion and
anxiety[14]. The significant decreased median anxiety scores
in group V at this time might be because, even though there
was parental separation at this time, since the children were
exposed to the informative video, so they were already adapted
to this situation.

In a similar study conducted by Stefano Liguori et al in Italy,
they created an app called Clickamico, that shows a 6 minutes
videoclip of clown physicians giving a comical and informative
tour of the operating room. The study observed that the appli-
cation was effective in reducing preoperative anxiety in children
of 6 to 11 years of age before shifting them to the operating
room. But in this study, anxiety score was not assessed after
shifting the children to the operating room([6].

Sara Fernandes et al., in a study, used a multimedia ap-
plication called “An Adventure at the Hospital” with the goal
of preparing children for common outpatient surgeries and
compared it with an entertainment video game group in which
children played popular retail video games and a control group
without any interventions. Children’s preoperative worries were
assessed using Child Surgery Worries Questionnaire self-report-
ing measure which is a Likert scale and The Self-Assessment
Manikin. It was observed that the children who received the
educational multimedia intervention reported lower level of
worries about hospitalization, medical procedures, illness and
negative consequences, compared to the other groups[15].

Another study by Lakshman K. et al., concluded that mul-
timedia-based educational video showing technique of spinal
anaesthesia significantly reduces anxiety and associated hae-
modynamic variations in oncosurgery patients undergoing spi-
nal anaesthesia and is an easy way for transfer of information
about anaesthesia which allows time for patients to reflect on
this preoperatively, thereby reduces their anxiety[16].

But unlike our study, these studies did not compare the
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non-pharmacological interventions with a pharmacological in-
tervention.

Another study by Samuel C. Seiden et al., to compare the
effects of a tablet-based interactive distraction (TBID) tool to
oral midazolam on perioperative anxiety concluded that tab-
let-based interactive distraction is superior to oral midazolam
in minimizing anxiety in children aged 1-11 years[17]. Even
though this study compared technology-based intervention
with a pharmacological intervention, they used a distraction
technigue rather than providing pre-procedure information to
the children.

Recently, a systemic review and meta-analysis of random-
ized controlled trials on the efficacy of various distraction
techniques by Mustafa MS et al.[18], concluded that video dis-
traction is a prevalent distraction tool applied across numer-
ous studies that included cartoons, relaxation-guided imagery,
and self-produced audiovisual presentations and were found
to be effective tools for curbing preoperative anxiety. The non-
pharmacological distraction techniques included in study were
Virtual reality, Psychological Preparation, Entertainment Videos,
Videogames, Books, Music, Clown Intervention, Guided Tour,
and Smartphone and Tablet.

Another parameter assessed in our study was the parental
anxiety assessed using STAI and no significant differences were
observed at both T1 and T2 between group V and group D (p-
0.372 for T1 and p-0.962 for T2). A previous study conducted
by Joseph F et al observed significant decrease in anxiety of the
parents after they were shown a 22 minutes pre-anaesthetic
educational videotape[19].

But these studies used videos that focus to deliver accurate
information regarding the perioperative events to the parents,
while our study used a video that delivers the information in a
semi-fantasy manner targeting mainly the children. So, in order
to decrease anxiety of the parents, pre-procedure informative
video needs to be prepared such that it delivers all the accurate
informations in detail regarding the procedures that their chil-
dren are going to undergo inside the OR.

The incidence of emergence delirium, assessed using PAED
scale, was comparable between the two groups. A similar study
conducted by Jung-Hee Ryu et al tested the effect of an immer-
sive virtual reality tour of the operating theatre on emergence
delirium in children. The study observed that even though the
virtual reality tour was effective in alleviating preoperative anxi-
ety in children, it did not reduce the incidence and severity of
emergence delirium[20].

When the two groups were compared for postoperative
pain, the median FPS-R score and requirement of rescue an-
algesia were significantly more in the video group compared
to Dexmedetomidine group (p -0.016). This is in accordance
with another study conducted by Aynur Akin et al., which com-
pared intranasal Midazolam with intranasal Dexmedetomidine
for premedication in children and found that the number of
children requiring postoperative analgesia was lower in the
dexmedetomidine group[21].

Another outcome of our study was parental satisfaction
after the procedure, and there was no statistically significant
difference between the two groups (p -0.248). This might be
because, in addition to the preoperative anxiety of their chil-
dren, parental satisfaction is also influenced by other factors
like the amount of information they had obtained from their
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doctors regarding the treatment and the procedure, the fasting
time of the children, the nursing care provided by the staff, the
waiting time and the waiting room environment[22].

Limitations of the study

e Only those children admitted for elective procedures were
enrolled in the study. Since the video intervention was done
a day before the surgery, it is difficult to use it in emergency
setup.

e For decreasing parental anxiety, a video that focus to deliver
accurate information regarding the perioperative events to
the parents should have been used.

Conclusion

Hence, we conclude that NITDs based behavioural interven-
tion in the form of a preoperative informative video clip was
found to be more effective in reducing preoperative anxiety in
children between 6 and 11 years of age than intranasal dex-
medetomidine. Replacing pharmacological interventions with
newer information technology-based methods can avoid the
adverse side effects of the drugs and can enhance recovery fol-
lowing anaesthesia. Although, limitation of the study was that
only those children admitted for elective procedures were en-
rolled in the study. Since the video intervention was done a day
before the surgery, it is difficult to use it in emergency setup.
Also, for decreasing parental anxiety, a video that focus to de-
liver accurate information regarding the perioperative events to
the parents should have been used.
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