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Behavioral Outcomes Methodology

To the Editor:—Congratulations to the authors on a well-performed
study in an area of particular interest to us. We are curious about one
aspect of the methodology and would also like to discuss the results
from a slightly different view point.

From a methodological standpoint, the pain assessments were per-
formed by parental report by telephone, including the visual analog
score (VAS) pain scale. Were the parents given a visual analog score
scale to complete, which was then mailed back for measurement and
recording, or were the parents responsible for measuring and report-
ing by telephone?

Historically, we have taken the position as a matter of course that
presence of parents during induction is a useful technique. For the past
25 yr, it has been routine for us to bring one parent into the operating
room during anesthetic induction. Therefore, we were pleased to see
that the authors considered the presence of the parent to be their final
recourse for children whose preoperative anxiety had not been treated
with sedation. We wonder then, why this is not the routine for all
patients because it is clearly accepted within the group in times of
need?

In reviewing the data reported from the Post Hospitalization Behav-
iour Questionnaire (fig. 3), there are only two areas of significant
difference between the groups: eating disturbances (on postoperative
day 2 and separation anxiety (on postoperative days 2, 7, and 14).
Because these were outpatient surgeries, the only separation events
would have been the separation from parents at the time of anesthetic
induction and the wait until parents returned when the child awoke
(possibly in the postanesthetic care unit). Behavior indicative of sepa-
ration anxiety is also the largest category of disturbed behaviour for
both groups on all but postoperative day 2, and so the separation event
is arguably the most significant contributor to the total behavioral
disturbance. Therefore, it would seem that avoiding separation when-

ever possible would be likely to prevent anxiety and thus avoid be-
havioral disturbance.

It would seem that Kain et al.1 may be in an excellent position to
evaluate this issue because they obviously have the evaluative tools and
at least some acceptance from their group of the practice of the
presence of parents during induction. Unfortunately from the stand-
point of investigation, we enshrined parental presence in our dogma
and so would have great difficulty in carrying out such an analysis.
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In Reply:—We thank Drs. Buckley and Korz for their intersting
comments involving the study performed by our group.1

Taking the methodological question first, home pain assessments
were completed by the parent, who was given a visual analog scale
(VAS) and asked to report the measurement from the scale to an
investigator during telephone interviews.

As for the comments concerning parental presence, the readers of
ANESTHESIOLOGY are well-aware that the issue of parental presence
during induction of anesthesia is controversial. The experimental evi-
dence to date does not support the routine use of parental presence
during induction of anesthesia.2–5 Although early studies suggested
anxiety reduction and increased cooperation if parents were present
during induction,6,7 all recent investigations indicate that routine pa-
rental presence is not beneficial in terms of reduced anxiety or in-

creased cooperation.2–5 The results of these studies should be inter-
preted, however, with caution. The design of a randomized controlled
trial, although considered a ‘gold standard’ in research, may not reflect
the practice of all anesthesiologists; that is, although a randomized
controlled trial is applicable to centers that offer parental presence for
all parents, it may not be applicable to centers that consider each
request for parental presence based on the personality characteristics
of each child and parent. Such centers may have different (better?)
results with parental presence than were shown in experimental stud-
ies to date. We believe that research efforts in this area should shift
toward an emphasis on what parents actually do during induction,
rather than simply on their presence. Blount et al.8 reported that
among children undergoing immunization, parents who were taught to
be active in distracting the child by conversation and reading or in
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reassuring them through touch and eye contact were able to reduce
the child’s distress. It may be that effective methods of training can be
developed for parental presence during induction of anesthesia. There-
fore, in our center, we do not offer parental presence to all patients,
but rather respond to each request based on the individual child,
parent, and anesthesiologist.

We agree that separation anxiety is a major problem after surgery in
children. This postoperative separation anxiety, however, is reflective
of the behavioral response of the child to the entire perioperative
experience and not only to the preoperative separation period. There-
fore, to conclude that by preventing preoperative separation we will in
fact prevent postoperative separation problems may be premature.
Moreover, in two previous randomized controlled trials involving pa-
rental presence, we followed-up children for 2 weeks after surgery,3,4

measuring postoperative behavior with the Post Hospitalization Behav-
ior Questionnaire. We demonstrated that children whose parents were
present during induction of anesthesia were equally as likely to de-
velop postoperative separation anxiety as children who were not
accompanied by a parent. Therefore, we must deduce, based on the
scientific data, that parental presence during induction of anesthesia
does not decrease the incidence of postoperative behavioral changes
in general, and postoperative separation anxiety in particular.

In conclusion, we believe that parental presence during induction of
anesthesia may have a place in a child’s perioperative experience, but
significant work is needed to determine what role parents should play
and how best to prepare parents to be most helpful to their children in
the operating room setting. As it stands, parental presence increases
parental satisfaction9 but does not affect a child’s immediate periop-
erative anxiety or long-term behavior.
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Causes of Nitrous Oxide Contamination in Operating Rooms

To the Editor:—We read with interest the investigation revealing
causes of nitrous oxide contamination in operating rooms.1 The au-
thors observed occupational exposure to trace amounts of a waste
anesthetic gas, nitrous oxide, and showed a number of sources that
were responsible for abnormally high workplace concentrations. In
addition to insufficient or lacking air conditioning systems and scav-
enging devices, inhalational mask induction and leakage during use of
uncuffed tubes have widely been proved as the most important factors
with regard to exposure to both nitrous oxide and volatile agents.2,3

However, we feel some points of the recent study require further
discussion. The air samples were taken at the air conditioning exhaust
grill at a distance of approximately 3 m from the sources of contami-
nation. Therefore, the measurements only reflect air contamination at

a given point, not actual exposure of an individual, which is far more
important in the evaluation of workplace safety and eventual health
hazards. Actual exposure to an individual was not measured because
anesthetic gases are distributed within the room and thus—depending
on the distance from the source of contamination—are diluted in
significant manner.3,4

To estimate dilution of nitrous oxide, we checked leakage 62 wall-
mounted gas outlet sockets (Draeger, Luebeck, Germany) that provide
nitrous oxide from the high-pressure central gas system to the anes-
thesia machines in 17 operating rooms in our hospital. All rooms were
well air conditioned by laminar flow and an air exchange rate ranging
from 19.2–21.3/h without recirculation of exhaust air. Measurements
were taken continuously for 6 min with a directly displaying infrared
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