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patients, FEF25-75 has been shown to be better correlated with air
trapping than FEV1%, which explains the ability of FEF25-75 to
predict response to bronchodilator administration.6

Our results support the one airway/one disease hypothesis,1,2,8

linking AR and asthma. This is plausible for several reasons. First,
genetically, there are common atopic predispositions for AR and
asthma. Second, AR and asthma share common pathological
aspects; in biopsy studies, there was a high eosinophil count in
AR even without asthma, with thickness of the bronchial reticular
basement membrane in isolated AR. Third, from the
pathogenesis point of view, the systemic release of IL-5 and the
stimulation of bone marrow eosinopoiesis after allergen
inhalation (challenge test) are important factors involved in the
process of global airway allergy.8

One limitation of our study is the small numbers. We do not
recommend spirometry testing for patients classified as
intermittent allergic rhinitis. This could save time and money in
primary care, but we do need a larger sample to confirm this
finding. 

Data from our study raise some additional questions that
require further research. First, what is the appropriate cut-off for
a clinically relevant reduction in FEF25-75? There is a need to reach
consensus on interpretation of  FEF25-75,3 including technical
recommendations, the normal cut-off normal values, the
methods and reference for a positive reversibility test using FEF25-75,
and consensus regarding its utility in practice and its significance
as a risk factor for asthma in AR patients. Secondly, can early
treatment of AR prevent the onset of asthma? Several
pharmacological trials have shown that intranasal inhaled
steroids improve asthma control. However, the role in preventing
the allergic march from rhinitis to asthma has not been
investigated.8
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Dear Sirs,
Pulse oximetry is a non-invasive, reliable technology for
measuring arterial oxygen saturation (SpO2).1 Pulse oximeters are
part of standard care and it is hard to imagine emergency
departments, intensive care units and general hospital wards
without them. Recently, portable, user-friendly and relatively non-
expensive pulse oximeters have become available, making them
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much more accessible for general practitioners (GPs). Pulse
oximetry appears to have a wide range of indications in the
primary care setting.2 COPD guidelines suggest that oxygen
saturation measurements should be performed to aid GPs in
effective patient management.  

In order to interpret measurements, knowledge is required of
pulse oximetry technology, respiratory anatomy and physiology,
and the oxyhaemoglobin dissociation curve.3,4 The latter explains
the relationship between arterial oxygen saturation and partial
pressure of arterial oxygen. Pulse oximetry does not provide
information about the haemoglobin level, the adequacy of
ventilation, nor the efficiency of oxygen delivery to the tissues.5

Also, pulse oximeters can give inaccurate information when used
on polished nails, with bright overhead lights and in low
perfusion states.4,6 It is essential to be aware of these limitations.
Research in different hospital settings has shown that clinicians'
understanding of pulse oximetry is rather limited. 

As far as we are aware, no previous research has been
conducted of GPs’ knowledge of pulse oximetry. Therefore, the
aim of this cross-sectional questionnaire study was to gain insight
into the current knowledge, interpretative skills and attitudes of
South-Australian GPs regarding pulse oximetry.

We approached all GP networks in the Adelaide area to
recruit participants. An internet-based questionnaire was used to
assess interpretative skills, attitudes, and knowledge regarding
pulse oximetry (when and how to use the device; normal range
of oxygen saturation; accuracy; oxyhaemoglobin dissociation
curve; limitations of the pulse oximetry device). The questionnaire

(available online at www.thepcrj.org) was based on
questionnaires used in previously reported surveys.7-10 A
maximum of 35 points could be obtained. Scores were converted
to percentages (0-100%). Data were collected in November
2010. Descriptive characteristics were used to describe the
different variables. Associations between total knowledge score
and descriptive variables were analysed using the Mann-Whitney
U test and one-way ANOVA combined with multiple regression
analyses (SPSS version 17.0). 

A total of 46 questionnaires were returned from 42 GPs
(91.3%) and 4 GP registrars (8.7%). The majority of participants
(76.1%) had experience with pulse oximetry and a pulse
oximeter was owned by 60.9% of the participants. Most
participants (58.7%) believed they had not received adequate
training in the use of pulse oximetry. The mean test score was
35.0% (19.1% SD) and ranged from 0% to 68.6%. Half of the
participants did not know that a pulse oximeter measures the
percentage of oxygenated haemoglobin and only 45.7% knew
that the normal oxygen saturation range for an adult is 96 to
99%. Overall, only 31.2% of the questions about the limitations
were answered correctly. Only one GP answered all three
questions about the oxyhaemoglobin dissociation curve correctly
and 45.7% answered all three questions incorrectly.   

Experience with pulse oximetry resulted in a significantly
higher score (p<0.01). Years of experience in general practice
was overall significantly negatively associated with the
knowledge test score (Table 1). 

Although the group of GP registrars was very small, a
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Variable N=46
Frequency Mean score %
n       (%) (SD and range) p-value 

Number of years of experience as GP*
•   < 1 year 3       (6.5) 53.3  (5.9; 48.6-60.0) 0.03†‡

•   1-5 years 8       (17.4) 45.7  (16.2; 22.9-68.6)
•   6-10 years 5       (10.9) 33.1  (20.2; 8.6-62.9)
•   >10 years 29     (63.0) 30.2  (19.2; 0.0-68.6)

Experience with the pulse oximeter 
•   Yes 35     (76.1) 39.5  (17.0; 8.6-68.6) 0.006§

•   No 11     (23.9) 20.8  (19.3; 0.0-57.1)

Number of years of experience with pulse oximetry†¶

•   < 1 year 2       (5.7) 25.7   (4.0; 22.9-28.6) 0.9†

•   1-5 years 16     (45.7) 42.9   (15.9; 17.1-68.6)
•   6-10 years 4       (11.4) 35.0   (2.9; 31.4-40.0)
•   >10 years 11     (31.4) 42.1   (21.4; 8.6-68.6)

In possession of pulse oximeter*
•   Yes 28     (60.9) 38.5   (17.7; 8.6-68.6) 0.17§

•   No 17     (37.0) 29.7   (21.2; 0.0-68.6)

Use of pulse oximeter per week†¶

•   I don’t use it 10     (28.6) 39.7   (15.6; 17.1-68.6) 0.97†

•   1-6 times a week 9       (25.7) 38.1   (20.3; 8.6-68.6)
•   7-10 times a week 3       (8.6) 26.7   (4.4; 22.9-31.4)
•   >10 times a week 3       (8.6) 53.3   (21.6; 28.6-68.6)
•   Other # 8       (22.9) 42.9   (15.6; 22.9-60.0)

SD: standard deviation. N/A not applicable. 
* 1 missing; † One-way ANOVA; ‡ To obtain subgroups of equal size, the categories were redefined into 0-5 years of experience ( p=0.009), 6-10 years of 
experience (p=0.733) and more than 10 years of experience in general practice (p=0.744);  § Mann Whitney U test; ¶ Only GPs with experience with pulse 
oximetry (n=35);  # 3 Gps used the pulse oximeter less than weekly, 5 GPs used the pulse oximetry when working in the hospital

Table 1. Associations between knowledge score and different descriptive variables
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significant difference in test scores was found between GP
registrars and GPs (53.6% versus 33.3%, p=0.046). 

This study, albeit small, confirmed our hypothesis that
knowledge of pulse oximetry among GPs is relatively poor across
all aspects of pulse oximetry. Whereas years of experience in
general practice had a negative correlation with knowledge,
experience with the pulse oximeter correlated positively with
knowledge. To our knowledge this is the first study about pulse
oximetry knowledge performed in a primary care setting. Our
questionnaire is not identical to those used in other studies, but
when we compare our results to earlier studies performed in
hospital settings, the overall score seems low.5

The response rate on the internet survey was very low, with
only 1.6% of all invited GPs completing the internet-based
questionnaire – a significant limitation of this study. However,
although the study population was small, we believe it to be a
representative sample of GPs in Australia.

Before pulse oximetry can be more widely implemented in
primary care, knowledge about its technology, limitations and
the principles behind the oxyhaemoglobin dissociation curve
should be improved. Therefore, appropriate training of GPs and
registrars is essential.
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