
Respiratory Therapy Formulas And
Calculations: A Comprehensive Guide for
Healthcare Professionals

Respiratory therapy is an essential component of healthcare, helping
patients manage and improve their respiratory function. Respiratory
therapists use a variety of formulas and calculations to assess patients'
respiratory status, administer medications, and provide mechanical
ventilation. Understanding these formulas and calculations is crucial for
respiratory therapists to provide safe and effective care. This article will
provide a comprehensive overview of respiratory therapy formulas and
calculations, covering the following topics:
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Assessment of Respiratory Function

Medication Administration

Mechanical Ventilation

Assessment of Respiratory Function

Respiratory therapists assess patients' respiratory function using a variety
of formulas and calculations. These include:

Tidal Volume (TV)

TV = Inspiratory Capacity (IC) - Expiratory Reserve Volume (ERV)

Respiratory Rate (RR)

RR = Number of breaths per minute

Minute Ventilation (MV)
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MV = TV x RR

Alveolar Ventilation (VA)

VA = MV - Dead Space Ventilation (VD)

Dead Space Ventilation (VD)

VD = Anatomic Dead Space (VDS) + Alveolar Dead Space (VAD)

Anatomic Dead Space (VDS)

VDS = 150 ml + (Body Weight (kg) x 2 ml)

Compliance (C)

C = Tidal Volume (TV) / (Plateau Pressure (Pplat) - Positive End-
Expiratory Pressure (PEEP))

Resistance (R)

R = (Peak Inspiratory Pressure (PIP) - PEEP) / Flow Rate

Medication Administration

Respiratory therapists administer medications via inhalation or nebulization.
The following formulas and calculations are used to determine the
appropriate dosage and administration method:

Ventilator-Delivered Medications

Dose (mg) = Concentration (mg/ml) x Volume (ml)

Nebulized Medications



Dose (mg) = Concentration (mg/ml) x Volume (ml) x Nebulizer
Efficiency

Nebulizer Efficiency

Nebulizer Efficiency = Percentage of Drug Delivered to Patient

Mechanical Ventilation

Respiratory therapists use mechanical ventilation to support patients with
respiratory failure. The following formulas and calculations are used to set
and monitor ventilator settings:

Tidal Volume (TV)

TV = 6-8 ml/kg of Ideal Body Weight (IBW)

Respiratory Rate (RR)

RR = 10-12 breaths per minute

Positive End-Expiratory Pressure (PEEP)

PEEP = 5-10 cmH2O

Fraction of Inspired Oxygen (FiO2)

FiO2 = Percentage of Oxygen in Inspired Gas

Peak Inspiratory Pressure (PIP)

PIP = Pressure Required to Deliver Desired Tidal Volume

Plateau Pressure (Pplat)



Pplat = Pressure When Airway is Closed at End of Inspiration

Driving Pressure (DP)

DP = PIP - PEEP

Respiratory System Resistance (RSR)

RSR = (Pplat - PEEP) / Flow Rate

Respiratory therapy formulas and calculations are essential for the
assessment of respiratory function, medication administration, and
mechanical ventilation. By understanding these formulas and calculations,
respiratory therapists can provide safe and effective care to patients with
respiratory conditions. It is crucial for respiratory therapists to stay updated
with the latest advancements in respiratory care and to participate in
continuing education programs to ensure their knowledge and skills remain
current.
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