
Testosterone concentrations in adult females and 
children (male and female) run an order of mag-
nitude lower than adult males and require a more 
sensitive and specific mass spectrometry analyti-
cal method to accurately determine testosterone 
levels. Typical male and female testosterone 
concentrations by age are shown in Table 1. 

OVERVIEW
Effective Wednesday, February 26, 2014, 
PeaceHealth Laboratories offers separate testoster-
one test methods for adult females/children and 
males to more accurately determine testosterone 
concentrations. 

HOW TO DETERMINE TEST 
METHODOLOGY
Two testosterone test methods are performed at 
PeaceHealth Laboratories: Chemiluminescent 
Immunoassay and Liquid Chromatography 
-Tandem Mass Spectrometry (LC-MS/MS). 
Chemiluminescent Immunoassay (CLIA) does not 
have the specificity or sensitivity to test females 
and children and should only be used for testos-
terone testing in healthy adult males.

The more sensitive and specific LC-MS/MS 
method should always be used to determine 
testosterone levels in females, children (male and 
female) and to confirm male testosterone levels in 
the 200 – 400 ng/dL range as shown in Table 2.

TOTAL TESTOSTERONE VS. FREE 
TESTOSTERONE VS. BIOAVAILABLE 
TESTOSTERONE
The total circulating testosterone includes the 
amount that is bound to sex hormone-binding 
globulin (SHBG), albumin (weakly bound) and 
free unbound testosterone. The percentages 
bound to SHBG and albumin vary by sex. 

Bioavailable testosterone 

Bioavailable testosterone is the free testosterone 
plus albumin bound testosterone. All of these 
fractions can be measured to assess testosterone 
status (see Figure 1).
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Testosterone Testing in Females,  
Children and Males

Age (yrs)
Male  

Testosterone (ng/dL)
Female  

Testosterone (ng/dL)

8 – 9 1 – 11 2 – 8

18 – 39 300 – 1,080 9 – 55

Sex and Age Factors

Testosterone Test Method

LC-MS/MS*
Chemiluminescent 

Immunoassay

Females, children  
(male and female)

X

Confirm male testosterone 
levels within 200 – 400 ng/dL

X

Adult males only X

Table 1 – Typical Male, Female and Child Testosterone Levels

Table 2 – Best Method by Patient Category

* Liquid Chromatography-Tandem Mass Spectrometry
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Free testosterone 
Free testosterone is the biologically active form 
and is considered to be the best representation of 
the true testosterone status.

Some clinicians believe the bioavailable testoster-
one (testosterone loosely bound to albumin + free 
testosterone) is a better reflection of the true level 
of the active hormone than the level of free testos-
terone alone. All non-SHBG-bound testosterone is 
therefore considered bioavailable. 

There are situations where the total testosterone 
level is low but bioavailable or free testosterone 
levels are normal or elevated. The level of total 
testosterone is affected by alterations in the levels 
of SHBG and albumin. Common causes of high 
and low SHBG include:

High SHBG*

■ Aging 
■ Medications (anti-epileptics) 
■ Cirrhosis, hepatitis 
■ Estrogens 
■ Hyperthyroidism

Low SHBG**

■ Obesity 
■ Diabetes mellitus 
■ Metabolic syndrome 
■ Corticosteroids 
■ Anabolic steroids 
■ Hypothyroidism 
■ Polycystic Ovarian Syndrome 
■ Cachexia 
■ Glucocorticoids 
■ Progestins 
■ Acromegaly

In settings where the SHBG or albumin are 
altered, the level of free testosterone, bioavailable 
testosterone or both should be determined at a 
reference laboratory using LC-MS/MS method.  

Male Total and Free Testosterone

Adult males with total testosterone between  
200 – 400 ng/dL may have a low or normal free 
testosterone or bioavailable testosterone depend-
ing on the clinical circumstances. A low male 
testosterone result should be repeated (confirmed) 
on another day (8 a.m. specimen draw) to 
substantiate the low value. In this case, retest 
the patient with Total and Free Testosterone by 
LC-MS/MS (40524) or Bioavailable Testosterone 
by LC-MS/MS (40518).  

Obesity

Males who are overweight or obese tend to have 
lower SHBG levels and therefore lower total 
testosterone levels. Given that the low testosterone 
level is due to low SHBG, the free testosterone is 
usually normal. Total testosterone and SHBG tends 
to be lower in all age overweight males compared to 
normal weight males but total testosterone, SHBG 

Testosterone Testing in Females, Children and Males (continued)

PeaceHealth Laboratories

Total vs. Free vs. Bioavailable
Testosterone (male)

Total
Testosterone

Bioavailable
Testosterone

SHBG-T
44% male; 78% female

Free-T
2% male and female

Albumin-T
54% male; 20% female

Fugure 1

*High SHBG in males may result in a normal total testosterone but low free testosterone or bioavailable testosterone. 
**Low SHBG in males may result in a low total testosterone but normal free testosterone or bioavailable testosterone.
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and free testosterone may be low due to secondary 
hypogonadism (normal or low LH) in obese males.

In obese males, plasma Total and Free Testosterone 
(40524) or Bioavailable Testosterone (40518) using 
LC-MS/MS method should be measured to deter-
mine whether low total testosterone is due to low 
SHBG or secondary hypogonadism.

AGING EFFECTS ON TOTAL AND 
FREE TESTOSTERONE
Although the serum total testosterone concentra-
tion drops slightly with increasing age, the serum 
free testosterone level drops to a greater degree. 
As a result, an 80-year-old male may have free 
testosterone values that are one-half to one-third 
that of a 20-year-old male. 

DIURNAL VARIATION IN MALE 
TESTOSTERONE
Serum testosterone levels follow a diurnal 
rhythm, at least in younger males, with values 
near 8 a.m. being, on average, 30% higher than 
the trough levels later in the day. For this reason, 
testosterone concentrations should be determined 
near 8 a.m. 

TESTOSTERONE LEVELS ARE  
MEASURED TO EVALUATE

Adult female 

■ Hyperandrogenism 
■ Hirsutism 
■ Amennorhea 
■ Polycystic ovary syndrome 
■ Infertility

Children 

■ Precocious or delayed puberty 
■ Newborn/young infants with ambiguous genitalia 
■ Diagnosis and monitoring congenital adrenal 
 hyperplasia

Adult male 

■ Hypogonadism 
■ Testicular tumors 
■ Infertility 
■ Hypothalamic or pituitary disorders 
■ Acute illness and treatment with opioids, anabolic 
 steroids or corticosteroids can result in transient 
 hypogonadism.

WHICH TESTOSTERONE TEST  
TO ORDER?

Females and Children using LC-MS/MS Method

Females with suspected hyperandrogenism may 
have a normal total testosterone but elevated 
free testosterone. Order either Total and Free 
Testosterone (40513) or Testosterone Bioavailable 
(40518). Free testosterone and bioavailable testoster-
one correlates with clinical presentation of polycys-
tic ovary syndrome and is elevated in 60 – 70% of 
women with clinical hyperandrogenism. 

Adult Males

When testosterone levels by immunoassay are  
between 200 – 400 ng/dL, the testosterone 
should be repeated using the more sensitive 
LC-MS/MS method (see Ordering Information), 
either Total and Free Testosterone (40524) or 
Bioavailable Testosterone (40518).

Collect a repeat total and free testosterone or 
bioavailable testosterone near 8 a.m. The Adult 
Male LC-MS/MS method is recommended due to 
the improved sensitivity and specificity at lower 
testosterone levels.

continued on next page

3



800-826-3616     www.peacehealthlabs.org 
Lab_Updates_Testosterone January 2014_20140219

QUESTIONS?
Stephen Erfurth, PhD, DABCC/TC 
Director, Science and Technology 
Y 541-687-2134 ext. 8092 
Y 800-826-3616 ext. 8092 
serfurth@peacehealthlabs.org

Grant Beardsley, MS, MT(ASCP), NRCC/TC 
Manager, Drug Testing Services, Clinical Toxicologist 
Y 541-687-2134 ext. 8137 
Y 800-826-3616 ext. 8137 
gbeardsley@peacehealthlabs.org

ORDERING INFORMATION

40515 Testosterone Total, Females & Children LC-MS/MS, CPT Code - 84403

40516*  Testosterone Free, Females & Children LC-MS/MS, CPT Code 84270 / 84402

40513* Testosterone Free & Total, Females & Children LC-MS/MS, CPT Code - 84270 / 84403

40518*  Testosterone Bioavailable, Fem / Child / Male LC-MS/MS, CPT Code - 84270 / 84403

40526 Testosterone, Total, Adult Male LC-MS/MS, CPT Code  - 84403

40524* Testosterone, Free & Total, Adult Male LC-MS/MS, CPT Code - 84270 / 84403

Methodology: Liquid Chromatography / Tandem Mass Spectrometry

Performed: Monday through Friday

Released: Next day

*Includes analysis of Total Testosterone by LC-MS/MS, Sex Hormone Binding Globulin (SHMG) and Albumin

NOTE: The following adult male testosterone tests remain available, using chemiluminescent Immunoassay methodology: 

40530 Testosterone, Total, Adult Male, CPT Code - 84403

40535 Testosterone, Total & Free / SHBG, Adult Male, CPT Code - 84270 / 84403

40540 Testosterone, Free, Adult Male, CPT Code - 84402

40545 Testosterone, Bioavailable / SHBG, Adult Male, CPT Code - 84270 / 84403

SPECIMEN COLLECTION REQUIREMENTS

Refer to the online test menu www.peacehealthlabs.org for complete information.
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