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I. INTRODUCTION 
 
Blood oxygen saturation levels require monitoring for 
health reasons in a wide range of circumstances. Low 
blood oxygen saturation, if identified to be 
hypoxemia, requires medical intervention and has 
been linked to an increased risk of death(Shi, Goodall 
et al. 2022). Oxygen saturation from pulse oximetry 
(SpO2) is measured by analyzing the relative amount 
of red and infrared light absorbed as it fluctuates with 
the cardiac cycle(Chan, Chan et al. 2013). 
 
Traditional disposable SpO2 sensors, particularly 
finger sensors, come with high costs and generate 
significant medical waste(Palmer 2021). The 
objective of the study was to assess whether Philips 
Nasal Alar SpO2 Sensor offers an innovative 
alternative that ensures accurate readings while 
reducing both costs and environmental impact. 
 
II. METHODS 
 
A 2005 review by Giuliano et al. found that studies 
conducted in both clinical and laboratory settings did 
not offer strong evidence that any single new-

generation device outperformed others (Giuliano and 
Higgins 2005).  
For years, U.S. hospitals have faced mounting 
financial pressure due to persistent workforce 
shortages, disruptions in the supply chain for drugs 
and supplies, and high inflation. These challenges 
have driven up costs, while reimbursement increases 
from government payers have been inadequate, and 
administrative burdens from commercial health 
insurers have grown (AHA 2024). Taken together, 
these issues have created an environment of financial 
uncertainty where many hospitals and health systems 
are operating with little to no margin (AHA 2024). 
 
In light of these challenges, an economic cost model 
was developed to compare the costs of the Philips 
Nasal Alar SpO2 Sensor with traditional disposable 
sensors in a mid-sized US hospital. This model 
evaluated the overall costs, average daily consumable 
costs, operational workflow efficiency, and the 
impact on medical waste reduction. 
 
Clinical input parameters used in the model are 
reported in Table 1. 

 
Parameter Value Reference 
Number of SpO2 monitored beds 130 (DefinitiveHC 2023) 
Average length of stay (days) 4.5 (DefinitiveHC 2023) 
Daily SpO2 monitored census (patients) 130 Assuming all patients get 

checked  
Number of difficult-to-measure patients 
(per day) 

43 Assuming 1/3 of all patients 
are difficult to measure 

Number of standard perfusion patients (per 
day) 

87 Calculation (All patients – 
difficult-to-measure patients) 

Sensor cleaning time in minutes 15 Assumption 
Wipes 8g Self-measured data* 
Adapter cables 130g Self-measured data* 
Disposable sensor 36g Self-measured data* 
Specialty sensor 25g Self-measured data* 
Alar sensor 43g Self-measured data* 

Table 1. Clinical input parameters 
* Self-measured data: weights were measured using a calibrated scale to ensure accuracy. 
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