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Abstract
Objective: To determine the effectiveness of oxygen in decreasing nausea and vomiting
during emergency transport.
Design: Systematic review of randomised controlled trials investigating the use of oxygen for
reducing nausea and vomiting during emergency ambulance transport.
Participants: Patients with nausea and vomiting during emergency ambulance transport.
Results: Systematic review of the literature identified one trial suitable for review. The
randomised controlled trial investigated the use of oxygen to reduce nausea and vomiting
during emergency transport of patients with minor trauma. The trial reported that
supplemental oxygen reduced nausea scores by 50% and reduced vomiting (a mean of 4
vomiting episodes in the oxygen group compared to a mean of 19 vomiting episodes in the
room air group). These results are very similar to previous literature on the use of oxygen for
post operative nausea and vomiting. However, the author’s choice of statistical analysis
compromises the quality of the trial and the significance of the results.
Conclusions: Oxygen as an intervention is inexpensive and has been successful in the
treatment of perioperative and postoperative nausea and vomiting. Oxygen may be a simple
method of curbing uncomfortable and potentially dangerous vomiting in patients being
transported by ambulance. The use of 100% oxygen therapy in the prehospital environment
for nausea, motion sickness and vomiting is worthy of further research.
Introduction
Nausea, motion sickness and vomiting increases the discomfort of patients with traumatic
injuries and further distress uncomfortable and anxious patients transported by ambulance.
Medical implications of ambulance patients vomiting include the risk of powerful muscular
contractions associated with vomiting leading to further damage in specific cases of trauma.
The act of vomiting may subsequently result in dehydration, regurgitation of stomach
contents (leading to risk of respiratory obstruction, pulmonary inflammation and aspiration
pneumonia), increases in intracranial pressure (risking further damage to patients with ocular
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injuries), added pressure on abdominal wounds, and impact on vagal stimulation causing
changes in blood pressure and pulse rate.
Previous studies have shown a correlation between the use of supplemental oxygen in
perioperative and postoperative environments and a decrease in nausea and vomiting. These
results support the theory that oxygen has some antiemetic properties.1 Raising the
concentration of perioperative inspired oxygen may reduce the incidence of nausea and
vomiting by half after abdominal surgery.2 Greif and associates found that patients who
received the standard 30% concentration of oxygen during and after colorectal surgery were
almost twice as likely to experience nausea than those receiving an 80% oxygen
concentration.
A potential toxic effect of oxygen administration is pulmonary atelectasis.3 Pulmonary
atelectasis is defined as an abnormal condition characterised by the collapse of the alveoli,
preventing the respiratory exchange of carbon dioxide and oxygen, and resulting in increasing
dyspnea.4 The literature shows that even a brief exposure to 100% oxygen can cause
demonstrable atelectasis.3 However, despite the risk of atelectasis, the problem can be
completely reversed with a single positive pressure breath, and has little effect on gas
exchange or lung function.5 Recent literature has concluded that supplemental oxygen
therapy in the perioperative period does not cause prolonged atelectasis or permanent lung
function impairment.5 Following from these findings, we can assume that supplemental use
of 100% oxygen in the prehospital environment will not result in pulmonary atelectasis.
Pulmonary inflammation is another potential toxic effect of 100% oxygen therapy. However,
this has only been proven in cases where perioperative oxygen therapy was continued for
longer than six hours, and therefore not applicable to patients receiving brief periods of 100%
oxygen therapy while being transported to hospital. 100% oxygen therapy should be used
with caution in patients with pre existing chronic obstructive airway disease (COAD) 2001).6
When COAD patients inhale 100% oxygen the reduction in hypoxia reduces ventilation,
potentially increasing the retention of carbon dioxide.7 The issue of inspired oxygen
concentration remains controversial, and its antiemetic effect is worthy of further research.
Methods
Inclusion criteria
The literature search was designed to identify all randomised controlled trials (RCTs) and
quasi-RCTs investigating the use of oxygen for reducing nausea and vomiting during
emergency ambulance transport. Relevant trials were those where patients were assigned to
receive oxygen or alternative protocols based on a randomised or quasi-randomised method.
We included trials that compared oxygen to no oxygen, oxygen to room air, and oxygen to
anti-emetic. Participants were eligible for inclusion if they required emergency ambulance
transport for any reason, and had nausea and/or vomiting prior to transport, or had developed
nausea and/or vomiting during transport.
Identification of trials
A comprehensive literature search was conducted identifying studies that appeared potentially
relevant to the review. Abstracts for these studies were assessed, and relevant full text articles
were retrieved. Reviewers used the full text of the relevant papers to identify those suitable
for review. In all instances, differences of opinion were resolved by re-assessing the paper
and communication between the three reviewers. The Cochrane Controlled Trials Register
(The Cochrane Library, Issue 3, 2002), MEDLINE, using OVID (1966 – Jan Week 2, 2003),
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CINAHL (1982 – Jan Week 5, 2003), The Australasian Medical Index (AMI) (1968 –
current) and the web based search engines Google and Yahoo were searched using each of the
text terms “nausea”, “vomit”, “emesis”, “emetic”, “motion sickness” and “oxygen”.
Reference lists of all relevant publications were searched, conference proceedings and
contents of key Pre-Hospital journals not indexed on electronic databases were hand searched
when necessary, and no language restrictions applied.
Outcome measures
The principal outcome measures were decrease in nausea sensation, motion sickness sensation
and vomiting. The anti-emetic efficacy of oxygen was assessed using incidence of the
following: reported nausea sensation, reported motion sickness or any vomiting episode
(including retching). Additional outcome measures assessed included patient satisfaction
with ambulance transport, and adverse reactions to oxygen therapy.
Data extraction and quality assessment
Reviewers extracted data independently using a form designed for the review (see appendix
one). Data was extracted on type of participants, interventions and outcome measures,
methods of randomisation, allocation concealment, blinding, losses to follow up and results
(see appendix one). Quality was assessed using an adaptation of the scale outlined by Schulz
et al.8 assigning C to poorest quality and A to best quality.
Adequacy of randomisation process
A. Adequate sequence generation is reported using random number tables, computer
random number generator, coin tossing, or shuffling.
B. Did not specify one of the adequate reported methods in (A) but mentioned a
randomisation method.
C. Other methods of allocation that appear to be unbiased.
Adequacy of the allocation concealment process
A. Adequate measures to conceal allocations such as central randomisation, serially
numbered, opaque, sealed envelopes; or other description that contains convincing
elements of concealment.
B. Unclearly concealed trials in which the author either did not report an allocation
concealment approach at all, or reported an approach that did not fall into one of the
categories in (A).
C. Inadequately concealed trials in which the method of allocation is not concealed, such
as alteration methods or use of case numbers.
Potential for selection bias after allocation
A. Trials where an intention to treat analysis is possible and few losses to follow up are
noted.
B. Trials which reported exclusions (as listed in A, but exclusions were less than 10%)
C. No reporting on exclusions or exclusions greater than 19 %, or wide differences in
exclusions between groups.
Level of masking
A. Double or triple blind.
B. Single blind.
C. Non blind.
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Results

The literature search identified one randomised controlled trial (RCT) suitable for inclusion in
the review. The trial with 100 patients by Kober et al (2002) was conducted between January
– April 2000 and investigated the use of oxygen in reducing nausea and vomiting during
emergency transport of patients older than 60 years with minor trauma. Patient inclusion
criteria were >60 years of age with minor trauma sufficient to require ambulance transport to
hospital. Only patients who could be transported safely after simple bandaging and
immobilization were included in the study. Patients with acute or chronic respiratory disease
were excluded.
The trial by Kober et al. found that supplemental oxygen reduced nausea scores by 50% and
reduced vomiting episodes (A mean of 4 episodes in oxygen group compared to a mean of 19
episodes in room air group). The authors reported a significant improvement in overall
satisfaction within the oxygen therapy group. As patients cannot consciously distinguish
between different concentrations of inspired oxygen, the authors concluded that the findings
were due to the reduction of nausea and vomiting in the oxygen group.5
Using the scale defined by Schulz the quality of the trial was of a high standard, scoring A’s.
Patients were allocated to either treatment or control group using computer generated codes
that were maintained in sequentially numbered opaque envelopes.8 The intervention was
100% oxygen at 10 L/min through a face mask, and the comparison was room air through a
face mask. Opaque envelopes were also used for allocation concealment. The paramedic
who treated the patient in the back of the ambulance opened the randomisation envelope after
each patient was secured in the back of the ambulance. The oxygen or room air was
contained in 2 cylinders which were located in the back of the ambulance with the unblinded
paramedic. On arrival at hospital, a paramedic who was blind to the intervention interviewed
the patient. Patients cannot distinguish between different concentrations of inspired oxygen,
so we can assume they were blinded to the intervention. Losses to follow up and intention to
treat were not addressed.
The results from the two groups were compared with CHI SQUARE or unpaired 2-tailed t
tests, and presented as means ± standard deviations. The statistical analysis of this trial found
significant differences between the oxygen and room air groups, with the mean nausea rating
significantly lower in the oxygen group. The authors have assessed patient nausea scores on a
visual analog scale (VAS), however, they have not provided us with the possible range of
values, or indicated whether a VAS scale was used in the measurement of overall patient
satisfaction. We can assume that the VAS scale must start at zero as patients cannot report
negative nausea. The mean value for the oxygen group is given as 22, indicating that this is
representative of the middle of the population. The standard deviation of 29 suggests that the
population is highly skewed and therefore not normally distributed. This raises concern
regarding the choice of statistical analysis as CHI SQUARE assumes normal distribution of a
population.
Both intervention and comparison groups had similar baseline characteristics. They were
comparable for gender distribution, age and weight. Both groups had comparable initial
systolic and diastolic blood pressure, heart rate, oral temperature and anxiety level. Transport
duration for both groups did not differ significantly. The results of the trial are presented in
Table 1.
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Oxygen group
Room air group
Higher oxygen saturation
Lower oxygen saturation
(99% ± 1%; P < .001)
(96% ± 2%: P < .001)
Greater pain and nausea scores before Lower pain and nausea scores before
randomisation
randomisation
Less nausea after oxygen
More nausea after room air
(22 ± 29; P <.001)
(54 ± 38; P <.001)
Less vomiting (4 episodes)
More vomiting (19 episodes)
Lower heart rates
Higher heart rates
(86 ± 12;P <.001)
(94 ± 13; P <.001)
Greater overall satisfaction
Lower overall satisfaction
(54 ± 33; P <.001)
(33 ± 23; P <.001)
Table 1: Results from Kober et al (2002)
Discussion
Our literature search identified numerous papers addressing the use of oxygen to reduce
nausea and vomiting in the hospital post operative setting, but identified only one PreHospital based RCT that met the inclusion criteria for the review. The overall quality of the
trial was good scoring A’s on the scale outlined by Schulz et al,8 assigning C to poorest
quality and A to best quality. However, the method of statistical analysis is questionable.
This did not make the data invalid, but suggests a need to reassess the results using nonparametric statistical methods. The results from such a reanalysis may identify different
responses to oxygen therapy for nausea and vomiting than the significant results reported in
this trial.
The authors have failed to account for confounding variables which may be responsible for
the differences seen between the two groups. The authors state that supine position and
patient inability to see outside of the ambulance are contributing factors to motion sickness,
however they do not identify any differences in posture of patients enrolled in this study. We
are given no information regarding the speeds at which the ambulances were travelling,
whether all patients were taken the same, or a similar route to hospital, or if some patients
experienced travel at higher speeds and with more bends, stops and starts. All of these factors
have the potential to induce nausea and vomiting. The authors address specific extraneous
factors, including that patients in the oxygen group were slightly taller, had significantly more
pain before transport, and a higher incidence of pre existing nausea. However the authors
argue that there is no proven association between height and motion sickness, or pain and
nausea.
An important question not raised by the authors was that of analgesia. The patients in the
study were reporting initial mean pain scores of 50-65 mm on the VAS scale. This is a level
of pain that would usually warrant some form of analgesic intervention. The authors do not
state whether analgesics were administered, and therefore we have no way to determine if
analgesic administration influenced the incidence of nausea and vomiting in either of the
study groups.
Bias was not addressed in the trial, however selection bias is possible due to the trial only
including patients >60 years of age with minor trauma. Limitations were not addressed,
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however it would be difficult to generalise this trial to other patient populations due to the
limits placed on age and severity of trauma. The trial does not state if the unblinded
paramedic stayed in the rear of the ambulance for the duration of the transport, or if the
blinded paramedic was a driver who only accessed the patient on arrival at hospital. The
authors do not elucidate whether all patients were driven to hospital by the same paramedic
team, and we cannot eliminate the possibility that the blind paramedic had access to controls
in the front of the ambulance which may have alerted them as to which treatment the patient
was receiving.
Finally, the authors fail to acknowledge the potential contamination of 100% oxygen with
room air when using the standard ventilation masks. 100% oxygen can only be achieved with
the use of a closed circuit oxygen mask. The authors do not provide details as to the type of
oxygen masks used, and therefore conclusions cannot be inferred as to the purity of the 100%
oxygen administered.
Limitations
In common with any Pre-Hospital literature review, several issues are highlighted. Firstly, the
lack of published Pre-Hospital RCTs. Systematic review of the literature has identified 60
Pre-Hospital RCTs, 40 of which were cardiac related. Secondly, the difficulty of identifying
relevant Pre-Hospital literature using electronic database searches. Problems with indexing
and a lack of specialist MeSH terms for the Pre-Hospital field are contributing problems.
This demonstrates the need to hand search applicable journals, search other database systems
such as the Australian Medical Index (AMI) and various web based search engines, and
contact authors and researchers known to work in the field when attempting any systematic
review in the Pre-Hospital environment.
Implications for practice
Oxygen as in intervention is inexpensive and has been successful in the treatment of
perioperative and postoperative nausea and vomiting. Oxygen may be a simple method of
curbing uncomfortable and potentially dangerous vomiting in patients being transported by
ambulance, however, there is currently a lack of evidence to implement oxygen as an antiemetic in emergency ambulance transport. The use of oxygen therapy in the Pre-Hospital
environment for nausea, motion sickness and vomiting is worthy of further research.
Without statistical results from other similar RCTs to pool and examine, we conclude that
there is not enough evidence to implement the use of oxygen as an anti-emetic in emergency
ambulance transport at this time.
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Appendix One
SAMPLE DATA EXTRACTION FORM
Reviewer Name
Title

Authors

Journal

Type of Study

Timeframe

Participants

Inclusions

Exclusions

Intervention

Comparison

Outcome Measures
Randomised
Method of
randomisation
Allocation
Concealment
Blinding

Loss to follow up

Author: Erin Smith

YES

NO
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Intention to treat

Similar baseline
characteristics
Bias

Limitations

Results

Quality Assessment
Quality was assessed using an adaptation of the scale outlined in Schulz (Schulz 1995),
assigning C to poorest quality and A to best quality.
Adequacy of randomisation process
A. Adequate sequence generation is reported using random number tables, computer
random number generator, coin tossing, or shuffling.
B. Did not specify one of the adequate reported methods in (A) but mentioned a
randomisation method.
C. Other methods of allocation that appear to be unbiased.
Adequacy of the allocation concealment process
A. Adequate measures to conceal allocations such as central randomisation, serially
numbered, opaque, sealed envelopes; or other description that contains convincing
elements of concealment.
B. Unclearly concealed trials in which the author either did not report an allocation
concealment approach at all, or reported an approach that did not fall into one of the
categories in (A).
C. Inadequately concealed trials in which the method of allocation is not concealed, such
as alteration methods or use of case numbers.
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Potential for selection bias after allocation
A. Trials where an intention to treat analysis is possible and few losses to follow up are
noted.
B. Trials which reported exclusions (as listed in A, but exclusions were less than 10%)
C. No reporting on exclusions or exclusions greater than 19%, or wide differences in
exclusions between groups.
Level of masking
A. Double or triple blind.
B. Single blind.
C. Non blind.
Overall Quality assessment
A

B

C

Notes
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