
UNDERSTANDING THE PRINTOUT 

Phase Angle (α) Capacitance in the human body due to intact cellular membranes causes a lag between 

potential and current in the human body when stimulated by a 50 kilohertz alternating current. This lag 

is proportional to the number of intact cellular membranes and is called the phase angle. Phase angles 

for adults range from 3 to 15 degrees, with normal values of 6 to 8 degrees. A low phase angle is 

consistent with low reactance, the inability of cells to store energy and an indication of breakdown in 

the selective permeability of cell membranes. A high phase angle is consistent with high reactance, an 

indication of large quantities of intact cell membranes and body cell mass. Monitoring phase angle is 

highly recommended because its value is proportional to cellular health regardless of a patient's weight, 

whether weight is increasing or decreasing, and because it can be used to compare the health of two or 

more individuals. The phase angle is determined by the measurement of reactance and resistance, and a 

calculation using the formula for the phase angle. 

Body Capacitance (C) Body capacitance is the absolute amount of energy storage of the body due to 

intact cellular membranes. A high capacitance indicates large amounts of intact cellular membranes. A 

low capacitance indicates lower amounts. Capacitance is proportional to the size of the body cell mass 

compartment or number of cells and to the integrity of cellular membranes. Increasing capacitance is 

always good because it represents an increase in the number of cells, their quality, or both. However, if 

capacitance is decreasing, it is important to remember that this may be due to a decrease in body cell 

mass related to weight loss in an otherwise healthy patient. Capacitance in the body affects the flow of 

alternating current. This effect is called reactance. By measuring reactance, the amount of capacitance 

in the body can be determined. Units of capacitance are called picofarads. Values range from 200 to 

1500 picofarads (pF), with normal values of 500 to 1000 pF. High capacitance (C) causes high reactance 

(X). 

Resistance (R) Resistance is the effect on an alternating current that is caused by resistivity or the 

energy dissipating characteristics of the body. Resistance is measured directly from the human body by 

the bioimpedance analyzer. A low resistance is consistent with large amounts of fat-free mass. A high 

resistance is consistent with low amounts of fat-free mass. Resistance is related to water in the body. 

Electrolytic fluid consisting of water and charged ions contained in the body's fat-free mass readily 

conducts electrical current. Extracellular fluid (water and ionized sodium Na+) provides a low-resistance 

pathway. Intracellular fluid (water and ionized potassium K+) also provides a low-resistance pathway. 

Low resistance, indicating high conductivity, is due to large amounts of water in the body. Since water is 

contained solely within fat-free mass, resistance in the body is proportional to the amount of fat-free 

mass. Units of measurement are called ohms, after the physicist. 

Reactance (X) Reactance is the effect on an alternating current that is caused by the presence of 

capacitance or the energy storage characteristic of the body due to intact cell membranes. Reactance is 

measured directly by the analyzer. By measuring reactance, it is possible to determine the body's 

capacitance and the size and integrity of the body cell mass compartment. Units of measurement are 

also called ohms 



Body Cell Mass (BCM) Body cell mass contains the metabolically active (living cells) components of the 

body, including muscle cells, organ cells, blood cells and immune cells. BCM also including the "living" 

portion of fat cells but not the stored fat lipids and also includes the water inside living cells called 

intracellular water. The main electrolyte of intracellular water is potassium.  

Extracellular Mass (ECM) Extracellular mass contains the metabolically inactive parts of the body 

components including bone, minerals, and blood plasma. ECM also includes water contained outside 

living cells. The main electrolyte of extracellular water is sodium.  

Fat-Free Mass (FFM) Also called lean body mass, fat-free mass is the total amount of nonfat (lean) parts 

of the body. It consists of approximately 73% water, 20% protein, 6% mineral, and 1% ash. Fat-free mass 

contains virtually all the body's water, all the metabolically active tissues, and is the source of all 

metabolic caloric expenditure.  

Fat Mass (FM) Fat mass is all the extractable lipids from adipose and other tissues in the body.  

ECM/BCM  The ratio of extracellular mass to body cell mass. A low value is desirable and indicates a high 

ratio of body cell (living) mass to extracellular (non-living) mass. Normal values are typically near 1.0, 

indicating a 50/50 distribution of body cell mass and extracellular mass.  

Body Mass Index (BMI) A commonly used index of body composition equal to the ratio of the body's 

weight in kilograms to the square of height in meters.  

Basal Metabolic Rate (BMR) Basal metabolic rate is the number of calories consumed at a normal 

resting state over a 24-hour period. BMR is based solely an individual's fat-free mass.  

Intracellular Water (ICW) Intracellular water is the water volume of the body cell mass.  

Extracellular Water (ECW) Extracellular water is the water volume outside of the body cell mass.  

Total Body Water (TBW) Total body water is the sum of ICW and ECW. It is the amount of water 

contained in the body.  


