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Preoperative parental 
anxiety predicts behav- 
ioural and emotional 
responses to induction 
of anaesthesia in 
children 

Parental presence at induction of anaesthesia is desirable if it 

makes the child happier and more cooperative. This study 

evaluated the emotional and behavioural responses of children 

to being accompanied by a parent at induction of anaesthesia in 

a paediatric day-care surgical centre. One hundred and 

thirty-four patients (aged 2-10  yr, ASA physical status ! or H) 

were divided into two groups by day of  surgery, to have a parent 

present at induction of  anaesthesia (treatment group), or to be 

unaccompanied (control group). Before, and at one week after 
surgery, the child's fears and behaviour were scored by the 

Hospital Fears Inventory (HFI) and Behavioural Questionnaire 

(BQ), and parental anxiety by the Parents' Questionnaire (PQ) 

before and at one week after surgery. The Global Mood Scale 

(GMS) was used to assess the child's behaviour and the Visual 

Analogue Scale (VAS) to assess the parent's anxiety on arrival 

for surgery and at induction of  anaesthesia. All patients and 

parents' were disturbed by the experience, but to the same degree 

in the treatment and control groups. Subgroups of "calm" and 

"anxious" parents were identified by a median split of their 

preoperative VAS scores. Children in the "calm-treatment," 

"calm-control" and "anxious-control" subgroups were similar- 

ly upset at induction. Children in the "anxious-treatment" 

subgroup were the most disturbed at induction, and significantly 
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more than those in the "'anxious-control" subgroup. Preopera- 

tive parental anxiety levels" also correlated with the chiM's fears 

and behaviour one week after surgery. Therefore, parental 

anxiety should be assessed preoperatively to allow "calm" 

parents to be present at induction if  they wish, and "anxious" 

parents to be excluded and receive counselling and support. 

La prdsence des parents au moment de l'induction de ranes- 

thdsie est ddsirable si elle rend r enfant plus heureux et plus 
coopEratif . Cette dtude a dvalud lea rdponses dmotionnelles et le 

comportement des enfants accompagnds de leurs parents lors de 

l'induction de l'anesthdsie dans un centre de chirurgie pEria- 

trique externe. Cent trente-quatre patients ~gds de 2 -10  ans, 

ASA I ou H) ont ~td divis~s en deux groupes, le groupe traitement 

fut accompagnd alors que pour le groupe r aucun 

parent n' accompagnait l'enfant. Avant et aprds une semaine de 

la chirurgie, les craintes de l'enfant et son comportement furent 

dvaluds par les tests de ,,Hospital Fears lnventory~ (HFI) et le 

~Behavioural Questionnaire>> (BQ) et r anxidtd des parents fut 

dvaluEe par le questionnaire des parents (PQ). Le test du 

~Global Mood Scale>~ (GMS) a dtd utilisE arin d'dvaluer le 

comportement de l'enfant et le test du <, Visual Analogue Scale 

(VAS) fut utilisd arin d'dvaluer l'anxidtd des parents" a l'arrivde 

de la chirurgie et d l' induction de l' anesthdsie. Tous les patients 

et les parents dtaient perturbds par l'expdrience, mais au m~me 

degrd entre le groupe << traitement ,~ et le groupe ,, contr61e ~. Des 

sous-groupes de parents <~ calmes >~ et ~ anxieux ,, ont dtd identi- 

rids. Les enfants des sous-groupes r et 

~ calmes-contr61e >> et ~ anxieux-contr61e ~> dtaient perturb~s 

d'une far similaire lors de l'induction. Les enfants du groupe 

<r dtaient les plus perturbds lors de i'induc- 

tion et signiricativement plus que le sous-groupe ,<anxieux- 
contr61e >,. L' dtat d'anxi#t# prdopdratoire des parents dtait aussi 

relid aux craintes de l'enfant et ~ son comportement une semaine 

aprds la chirurgie. Ainsi, l'anxidtd parentdrale doit ~tre dvalude 

dans la pdriode prdopdratoire arin de calmer les parents 

prdsents d r induction s'ils le ddsirent et les parents anxieux 

doivent #tre exclus et doivent recevoir support et conseil. 
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Hospitalization can be an unpleasant experience which 
has marked effects on a young child, i-4 The benefits of 
treating paediatric surgical patients as outpatients to 
minimize the psychological stress of admission and 
parental separation were recognized as early as 1909. 5 
Although influenced by improvements in anaesthesia and 
surgery, economic factors have also dictated changing 
patterns in patient care, with day surgery rapidly gaining 
popularity over the last decade. 6-7. This has been accom- 
panied by requests from parents to stay with their children 
for the induction of anaesthesia. 

Some additional benefit might be expected from the 
presence of a parent at anaesthesia. 8-9 Changes in the 
hospital environment in recent years make this more 
acceptable, but considerable modification to operating 
room procedures and facilities would be needed to allow 
large numbers of parents to accompany their children at 
induction. Convincing evidence that the benefits are 
sufficient is lacking. Therefore, this investigation was 
undertaken to determine the immediate and late effects on 
the child's mood and parents' anxiety following anaes- 
thesia and surgery in which the parent was allowed to be 
present at induction of anaesthesia. 

Methods 
The study was approved by the Hospital Committee on 
Medical and Dental Evaluation, and informed parental 
consent was obtained preoperatively. One hundred and 
thirty-four paediatfic surgical patients aged two to ten 
years, who were treated in the Day Surgery Centre of the 
Montreal Children's Hospital were studied. All children 
were otherwise healthy (ASA physical status I or 11), with 
facility in English or French, and accompanied by a parent 
with whom they usually lived. The patients were divided 
into two groups, a "treatment" group, in which the parent 
was to be present at the induction of anaesthesia, and a 
"control" group, in which the parent was separated from 
the child at the door of the operating room suite in the 
usual manner. 

Group assignment was by day of the week so that all 
children on a given day would be accompanied by a 
parent. There was a cross-over at the end of each week so 
that parents were present at induction on different days of 
the week in consecutive weeks to ensure that all types of 
surgical cases were represented in both groups. Although 
selection was not randomized, biases were avoided by 
rotation of days of the week, and contamination between 
groups (the presence of families from treated and control 
groups intermingling in the operating room area) was 
avoided by having all parents present at induction, or not, 
on any given day. Contamination would have been a 
considerable problem with random assignment. 

All patients were treated in a routine manner with 

regard to preoperative examination, anaesthesia, surgery 
and postoperative care. The nature of the study was 
explained to the family at the preoperative visit. All were 
told that the purpose was to study their reactions to 
surgery, without identifying parental presence as the 
specific factor under investigation. However, the group 
assignment (treatment or control) was not given until they 
arrived for surgery. No parents refused to be present, but 
two who insisted were allowed to be present, but the data 
were excluded from the study. Standard measures were 
used to assess the responses of the child and parent at the 
preoperative assessment, the time of surgery and one 
week postoperatively. 

Measures used to assess child's behavioural responses 

HOSPITAL FEARS INVENTORY (HFI) I~ 

The child's fears were rated by the HFI consisting of eight 
items which elicit fear in a normal population of children, 
such as visiting the dentist or doctor. The responses to 
each item were graded from "no fear" to "very much" 
(score 1-5). Standardization of responses was obtained 
by asking the child to select from pictures of five glasses, 
graded empty to full of water, to express the degree of fear 
that they felt. Observations were made at the preoperative 
assessment and the pictures were given to the parent to 
take home so that telephone replies could be obtained at 
one week postoperatively. 

GLOBAL MOOD SCALE (GMS) If 

The GMS is an observational scale which was used to 
assess the patient's mood at induction of anaesthesia. It is 
a seven-point scale which reflects the degree of distur- 
bance from "playing happily" to "screaming" (score 
1-7). Three operating room nurses were trained to make 
these observations on children before participating in the 
data collection for this study. They achieved inter- 
observer agreement within one point in 95 per cent of 
observations. Forty per cent of the induction sequences 
studied were videotaped and the GMS was coded later by 
the trainer to ensure reliability in the scoring system. 
Agreement was greater than 90 per cent. All videotaping 
took place in the induction room and none in the operating 
room, with no systematic selection of children for entry 
into either of these areas. The mean GMS scores were 
similar for patients anaesthetized in both locations. 
Despite these attempts to obtain independent observa- 
tions, the presence of a parent could not be concealed in 
the operating room or in the video-sequences, so some 
bias was inevitable. 

BEHAVIOUR QUESTIONNAIRE (BQ) 12 

The assessment of behavioural changes as a result of the 
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child's hospital experience was made by the BQ. This was 
administered first at the preoperative assessment clinic 
and then by telephone at one week postoperatively. This 
measure uses responses to a list of 28 questions compiled 
from intercorrelated observations of changes in psycho- 
logical symptoms, such as enuresis, night terrors, or the 
need for a pacifier. Parents assessed the responses on a 
score of 1-5, if the child "never demonstrated that 
behaviour" or if the "disturbance was present most of the 
time." Some questions were omitted or modified to ensure 
that the questionnaire was appropriate for the child's age. 
Changes in the responses before and after hospitalization 
were assumed to be the result of the hospital experience. 
The mean of the totals scored was used for further 
analysis. 

Measures used to assess parental anxiety 

PARENT'S QUESTIONNAIRE (pQ)13 

This questionnaire consists of 16 questions about parental 
anxiety in relationship to the child's hospitalization as 
well as their previous general anxiety. It also concerns the 
way in which the parent has prepared the child for 
surgery. The mother assessed her anxieties about being a 
hospi ta l  pa t i en t  herse l f ,  the way the chi ld  had reacted to 

medical procedures in the past, and how she expected her 
child to react to this experience. The complete question- 
naire was used preoperatively at the time of the child's 
preoperative assessment and a shortened version (elimi- 
nating repetitive information), by telephone at one week 
postoperatively. The responses were rated as "no con- 
cerns" to "great anxiety" (scored 1-5). The mean of the 
total scores was then used for further analysis. 

VISUAL ANALOGUE SCALE (VAS) 14 

The VAS is a 100 mm linear scale which was used to 
assess parental anxiety. The degree of anxiety felt by the 
parent was indicated by putting a cross over the line at the 
point which represented current anxiety. This was then 
scored according to whether the parent expressed "no 
fear" or "great anxiety" over the procedures (scale 
0-100). Assessments were made on arrival at the Day 
Surgery Centre and immediately after induction of 
anaesthesia. 

Assessment of reliability of measures 
Reliability of the measures used was demonstrated by the 
intercorrelation between measures at different points in 
time. The child's reported fears (HFI) were significantly 
correlated at the preoperative visit and on the day of 
surgery in the reception area (r = 0.45, P < 0.001). 
Similarly, the child's mood (GMS) and parent's anxiety 
(VAS) correlated with the move from the reception area 

FIGURE I Distribution of boys and girls in "treatment" and 
"control" groups. 

waiting room to induction of anaesthesia in the operating 
room (r = 0.34, P < 0.001) or induction area (r = 0.59, 
P < 0.001). Thus, these different approaches to the 
assessment of the family's anxiety appear to be measuring 
the same construct. 

Statistical analysis 

Data were initially tested for skewness and found to be 
normally distributed. Thus, parametric analysis was used. 
The changes within each patient and between groups were 
examined using a repeated measures ANOVA. All values 
are reported as mean + SD. The score on the first time a 
measure was tested was used as the baseline for compari- 
son with each subsequent value. For all analyses age was 
used as a covariate as it was expected to be a significant 
factor in the results. Multiple regressions were conducted 
to determine if preoperative variables predicted intra- or 
postoperative outcomes. All analyses were conducted via 
SPSS-PC v 3.0. 

Results 
One hundred and thirty-four patients, aged 5.1 -+ 1.7 
(mean _ SD) yr were studied. They included more boys 
than girls, with a male:female ratio of 1.73. There were 67 
patients in the treatment and control groups, which were 
comparable in age (4.9 -+ 1.5 yr and 5.2 -- 1.8 yr 
respectively), sex (Figure l), previous hospitalization 
(Figure 2), and type of surgery performed (Figure 3). 

There were no significant differences between the 
treatment and control groups on any of the measures 
tested preoperatively (Table I). In the induction area the 
children became markedly upset (GMS:P < 0.0001) and 
the parents were disturbed after induction (VAS:P < 
0.0001). One week after surgery, heightened parental 
anxiety (PQ:P < 0.13001) and increased behavioural upset 
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FIGURE 2 Previous hospitalization in "treatment" and 
"control" groups. 

FIGURE 3 Types of surgery in "treatment" and "control" 
groups. 

(BQ:P < 0.0001) in the children, compared with the 
preoperative values, were demonstrated. These changes 
were the same in both groups (Table I). 

Age was a significant covariate on most of the repeated 
measures ANOVA. Greater fear (HFI:P < 0.01) and 
mood upset (GMS:P = 0.001) were demonstrated in the 
younger patients on all analyses, but behavioural changes 
showed no significant correlation with age (BQ:P > 
0.05). Further analyses for other factors using two-way 
ANOVA (group and other factor) with repeated measures 
yielded no significant differences for gender, language, 
type of surgery, time of day (morning or afternoon), place 
of induction (operating room or induction area), or 
previous hospitalization. The large number of anaesthetic 
personnel (19 staff anaesthetists, residents and anaesthet- 
ic technicians) involved in the study may have influenced 
the results, but the sample size was too small for analysis 
for this factor. 

Some parents reported extreme discomfort after being 
present at induction of anaesthesia (to the point that one 
mother thought her child had died), suggesting that the 
anxiety levels of the parents may be a factor in outcome. 
The parents were then divided into subgroups of "anx- 
ious" or "calm" parents based on a median split of their 
anxiety scores in the reception area waiting room (median 
VAS = 42). Forty-nine parents (36.6 per cent) were 
anxious (VAS = 77.2 --- 16.7) and 63 parents (47.0 per 
cent) were calm (VAS = 15.9 -+ 12.6). Children of 
"calm" parents did not differ in their mood as a result of 
having a parent accompany them at induction, behaving 
in the same way as children of "anxious" parents who 
were unaccompanied. Children of "anxious" parents were 
significantly more upset by having a parent present at 
induction than if they were separated (GMS:P < 0.05). 
Parental anxiety levels were not appreciably altered by 
watching the induction, although a number of the "calm" 

TABLE I Comparison of measured responses of children and parents in "treatment" and "control" groups. 

Preop Reception Induction Postop 

Meas"ure Group n 1-3 wk area area 1 wk 

GMS (c) T 65 
C 65 

VAS (p) T 60 
C 65 

PQ (p) T 63 
C 58 

BQ (c) T 61 
C 64 

HFI (c) T 60 
C 56 

2 . 6 •  
2 . 5 •  

1 . 8 •  
1 . 8 •  

2 . 3 •  
2 . 3 •  

1 .7•  3 . 3 •  
1 .8•  3 . 3 •  

4 2 . 8 •  54 .1 •  
4 1 . 9 ~ 2 8 . 9  52 .3•  

2 . 2 •  
2 . 0 •  

3 . 0 ~ 0 . 5  
2 . 8 ~ 0 . 5  

3 . 1 •  
3 . 1 •  

2 . 2 ~ 0 . 8  
2 . 1 •  

Values: means +_. SD. 
c: child, T: treatment, p: parent, C: control. 
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TABLE II Relationship of child's mood (GMS) and parental anxiety (VAS) at induction of anaesthesia to 
parental anxiety (VAS) in the reception area preoperatively 

Parental VAS Child's GMS 

Subgroup n Reception Induction Reception Induction 

Calm-treatment 30 12.2.4- I 1.0 31.2 - 33.5 1.7 - 0.9 3.4 __. 1.6 
Calm-control 33 19.2 --- 13.3 42.1 --- 35.1 2.1 --- 1.4 3.5 --- 1.8 

Anxious-treatment 24 78.8--- 16.6 81.7--- 18.7 1.7--- 1.2 4.5 • 1.5 
Anxious-control 25 72.5 --- 18.0 65.6 --- 29.3 1.6 - 0.8 3.4 __. 1.5 

Values: mean - SD. 

parents felt less anxious after being present at their 
children's inductions, whilst some of the "anxious" 
parents found that separation helped to relieve their 
anxiety (Table 11). 

A correlation matrix of all measures was constructed. 
Variables were entered into a stepwise regression model 
with the child's GMS at induction, BQ and HFI scores at 
one week postoperatively, as the outcome measures. This 
showed that the child's preoperative HFI and BQ, and the 
reception area GMS correlated with the GMS at induc- 
tion. One week after surgery the child's BQ correlated 
with the parental VAS after induction; and the child's HF1 
with age, preoperative HFI and parental VAS in the 
reception area (Table III). 

Discussion 
Minimizing children's separation from their parents is an 
important component of day surgical care. However, the 
results of this study show that the presence of a parent 
during induction of anaesthesia is not always beneficial. 
The most upset group of children at induction of anaesthe- 
sia were those who were accompanied by' extremely 
anxious parents; and the level of parental anxiety preoper- 
atively was reflected in the children's behaviour and fears 
one week later. The presence of "calm" parents at 
induction made no difference to the children, but for some 
of these parents it was helpful in decreasing anxiety 

TABLE I11 Stepwise regression of variables predicting the child's 
responses to anaesthesia and surgery 

Outcome measure Variable Beta value 

GMS at induction (e) HFI 1-3 wk preop (c) 0.38441" 
BQ I-3 wk preop (c) 0.3182t 
GMS in reception (c) 0.2498* 

BQ 1 wk postop (c) VAS post-induction (p) 0.2910" 

HFI I wkpostop (c) HFI I -3  wk preop (c) 0.4678:1: 
Age in yr (c) -0 .2712"  
VAS in reception (p) 0.2603* 

P value * < 0.05, t < 0.01, :~ < 0.001. 
e: child, p: parent. 

afterwards. The highest levels of anxiety were demon- 
strated in those anxious parents who were present at 
induction. 

In contrast to these findings, Schulman et  al .  s studied 
32 children undergoing tonsillectomy as in-patients, and 
found that the presence of a parent calmed the child during 
anaesthetic induction. More recently, Hannallah e t  al .  9 

came to the same conclusion in a study of day-care 
patients in which parents could choose to be present at 
induction. In these earlier studies the responses were 
assessed by the investigators. Preliminary observations 
by Hickmott et  a l .  15 suggested that a parent does not 
always influence a child's mood at induction. 

The design of the present study included all parents, 
because preselection of patients and parents may have 
accounted for the apparent benefits found previously. In 
addition, personal bias was avoided by having indepen- 
dent observers trained in coding the responses. The 
number of anaesthetic personnel involved in the study 
may have produced a more varied approach to the 
children, as some are more successful in producing a calm 
induction, t6 Although the presence of only one anaesthe- 
tist s'9 could have eliminated this variable, it is not a 
realistic approach to routine management. 

Studies of this nature are difficult to design. Anxiety 
and behavioural responses resulting from hospitalization 
have complex and multifactorial origins. Short hospital 
admissions of less than a week may produce little 
disturbance in healthy children, 2 while the mother's 
presence sometimes has an adverse effect on the child's 
behaviour during hospital procedures. 17 Younger chil- 
dren (one to five years old) show greater emotional 
reactions to preoperative hospitalization than older chil- 
dren. 19.20 The measures selected for this study appeared 
to be the most reliable and appropriate for our purpose, 
although not commonly used in the perioperative period. 
However, they have been applied in behavioural studies 
in other hospital settings t'9'14 and, despite some limita- 
tions, 2~ have proved to be reliable and sensitive. 17-19 

The number of children treated as outpatients has 
increased in recent years, 7 so a reappraisal of this aspect 
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of anaesthetic management is timely. The presence of  a 
parent during induction of  anaesthesia is frequently 
requested and might alleviate emotional stress in some 
families. Therefore, it is important to organize day-care 
facilities so that parents can be present at induction 
without disruption to the operating room schedule. 
However, almost half of  the parents in this study were 
extremely anxious and their presence at induction is 
contraindicated. If a simple assessment of  parental anxi- 
ety levels is made part of  routine preoperative evaluation, 
the "anxious" and "calm" parents could be identified. 
Appropriately concerned parents may then be allowed to 
accompany their children at induction if they wish, whilst 
highly anxious parents should be excluded and offered 
additional counselling and support. 
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