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Since its original description in 1981 [1], continuous
positive airways pressure (CPAP) is a well established
effective and evidence-based treatment for moderate to
severe obstructive sleep apnea (OSA) [2]. However, the
determination of optimal CPAP pressure in the laboratory is
time-consuming and expensive, contributing to delays in
the treatment of this condition. As sleep laboratory
availability and expense is an issue of concern, several
methods that could shorten long waiting lists and lower
costs have been suggested. These are split-night studies [3],
auto-CPAP titration [4], home sleep diagnostic studies [5],
unattended autotitrating home CPAP studies [6] and more
recently CPAP prediction formulas [7–10].

In this issue of Sleep and Breathing, Ozen K. Basoglu
and colleagues of the Ege University of Turkey in their
paper “Determination of new prediction formula for nasal
continuous positive airway pressure in Turkish patients
with obstructive sleep apnea syndrome” developed and
validated a new prediction formula of optimal CPAP in a
Turkish population with OSAS and compared the new
formula with two previous formulas designed and validated
in Caucasian and Asian populations. The new formula
utilizes neck circumference (NC) and oxygen desaturation
index (ODI). One of the previous formulas, the Hoffstein
formula, utilizes the BMI, neck circumference and AHI in
its prediction of the optimal CPAP pressure. This formula
has been used for the determination of reference pressure
by most investigators in the literature so far [11–19]. The

other formula takes into account BMI and AHI in
predicting the optimal CPAP pressure setting in Taiwanese
population [9]. The authors found that there is no
significant difference between the three formulas in
predicting the optimal CPAP pressure setting and that the
new formula performs better than the previous formulas,
though the improved accuracy was not statistically or
clinically significant.

The study is of some interest as the new formula is the
first prediction formula derived and validated in a Turkish
population. It is known that ethnic variability and related
lifestyle habits may strongly influence the anthropometric
variables in the severity of OSAHS as well as the effective
CPAP pressure [20]. Therefore, the purpose of the present
study and the rationale for another CPAP prediction
formula was to investigate possible ethnicity-related effects,
and thus create an improved prediction formula for the
estimation of the optimum CPAP pressure. However, this
underlying assumption was not proved in the course of this
study, as there was no difference in the CPAP pressures
between CPAP prediction formulas for Caucasians, Asians
and Turkish patients, and the authors conclude that race/
ethnicity may not be an important factor in predicting
CPAP levels.

In the literature several formulas have been used with
varying degrees of success to determine the optimal
CPAP pressure [7, 10, 21, 22]. Nahmias et al. reported a
formula including ideal body weight ratio, respiratory
disturbance index (RDI) and nadir oxyhemoglobin satura-
tion [21]. Stradling et al. identified only neck circumfer-
ence and OSAHS severity as independent predictors of
nasal CPAP titration pressures using unattended auto-
CPAP devices. They found that the formula-based ap-
proach is as good as one-night titration in estimating
CPAP pressure, with similar long-term outcomes for

S. E. Schiza (*) : I. Bouloukaki
Sleep Disorders Unit, Department of Thoracic Medicine,
University General Hospital,
Medical School of the University of Crete,
Heraklion, Greece
e-mail: schiza@med.uoc.gr

Sleep Breath (2012) 16:941–943
DOI 10.1007/s11325-011-0613-y



patients [7, 23]. The same formula was used by West et
al., who reported comparable clinical outcomes of three
different methods of determining and delivering the CPAP
pressure [24]. Loredo et al. derived and validated a
formula that included respiratory disturbance index
(RDI) and oxyhemoglobin saturation [10]. Another at-
tempt was made by El Sohl et al., who found that the
ability to estimate the optimal pressure can be improved
by using computer analyses involving neural networks
that rely on a combination of anthropometric and clinical
data [15]. Most recently, our group described a different
prediction formula for a Greek population, and our
equation included not only AHI and BMI but also
smoking history and gender [22].

However, what about reliability and validity of these
formulas, including the formula derived in the current
study? Although CPAP prediction formulas seem to be
as effective as laboratory titrated CPAP in clinical
outcomes, they cannot be used for all kinds of patients,
such as those with serious comorbidities or factors
affecting airway collapsibility [25]. Furthermore, predic-
tion formulas might be useful in calculating the starting
pressure for initiating CPAP titration, thus minimizing the
risk of inadequate time to determine the effective pressure.
Should they “replace” the gold standard of monitored
titrations in a sleep laboratory? Although omitting the
conventional procedure could potentially lead to signifi-
cant financial savings and a shortening of waiting lists to
perform polysomnography, manual titration of CPAP (the
most labor intensive and expensive procedure) still
prevails in official guidelines [26]. What is their role in
“split-night” studies? It is possible that CPAP titration
could be shortened, and perhaps in selected cases, without
comorbidities, combined with the initial diagnostic study,
thus reducing the total cost of the diagnostic and
therapeutic procedure. We must emphasize that formulas
cannot replace a proper CPAP titration study. Their
usefulness lies in facilitating the titration protocol, not in
replacing it.

In conclusion, our clinical practice and the determi-
nation of the effective CPAP pressure to treat patients
with OSA were not basically changed by the develop-
ment of the prediction formulas. Prediction formulas,
under the supervision of a sleep specialist, might be
useful in calculating the starting pressure for initiating
CPAP titration, thus eliminating the need for multiple
pressure changes and minimizing the risk of inadequate
time to determine the effective pressure. However, even
today, CPAP prediction formulas cannot replace the
titration protocol. Potential cost savings cannot be
placed above the safety of the patient.
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