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ABSTRACT

Objectives. The Endocrine Society recommends testosterone therapy 
only in men with low serum testosterone levels, consistent symptoms of 
hypogonadism, and no signs of prostate cancer. We assessed screening and 
monitoring patterns in men receiving testosterone therapy in the U.S.

Methods. We conducted a retrospective cohort study of 61,474 men aged 
$40 years, and with data available in one of the nation’s largest commercial 
insurance databases, who received at least one prescription for testosterone 
therapy from 2001 to 2010. 

Results. In the 12 months before initiating treatment, 73.4% of male tes-
tosterone users received a serum testosterone test and 60.7% received a 
prostate-specific antigen (PSA) test. Among men who were tested, 19.5% did 
not meet Endocrine Society guidelines for low testosterone. In the 12 months 
after initiating treatment, 52.4% received a serum testosterone test and 43.3% 
received a PSA test. Multivariable analyses showed that those seen by either 
an endocrinologist or urologist were more likely to receive appropriate tests.

Conclusions. A substantial number of men prescribed testosterone therapy did 
not receive testosterone or PSA testing before or after initiating treatment. In 
addition, almost one out of five treated men had baseline serum testosterone 
values above the threshold defined as normal by the Endocrine Society. Men 
treated by endocrinologists and urologists were more likely to have been 
treated according to guideline recommendations than men treated by other 
specialties, including primary care.
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Testosterone therapy in men .40 years of age has 
increased more than threefold during the past decade.1 
This trend has been driven, in large part, by increases in 
direct-to-consumer advertisements, the rapid expansion 
of clinics specializing in the treatment of low testos-
terone, the development of new drugs and improved 
delivery mechanisms, and greater diagnostic awareness 
of hypogonadism. A condition in which the body does 
not produce enough testosterone, hypogonadism is 
associated with low libido, muscle wasting, increased 
body fat mass, osteoporosis, and weakness.2–4 Despite the 
widespread promotion and use of testosterone therapy, 
the long-term risks of this treatment are not well under-
stood.3,5–8 There has been a longstanding concern that 
testosterone therapy is associated with greater prostate 
cancer risk.9,10 This view, however, has come into ques-
tion based on evidence collected in the last decade.6,10–12 
During the last five years, a randomized clinical trial13 
and two large observational studies14,15 reported that 
testosterone therapy is associated with an increased risk 
of adverse cardiovascular outcomes. However, a number 
of studies have reported that testosterone is not associ-
ated with increased cardiovascular risks.1,4,6,7,16 Currently, 
a National Institutes of Health-sponsored large multi-
center randomized clinical trial of testosterone therapy 
is underway to determine the effects of testosterone 
on atherosclerotic plaque and bone density.17 The cur-
rent body of research on testosterone, however, lacks 
definitive evidence for adverse outcomes because of 
insufficient statistical power and follow-up time. 

In view of these unknown risks, the Endocrine 
Society—an international professional organization 
in the field of endocrinology—has formally recom-
mended, since 2006, prescription of testosterone only 
to men who have unequivocally low testosterone levels, 
consistent symptoms of hypogonadism, and no signs 
of prostate cancer.17–19 Recent research suggests that 
a substantial percentage of men begin testosterone 
therapy without having received appropriate screen-
ing and diagnosis.1 To date, however, no population-
based studies have examined the evaluation of serum 
testosterone levels after beginning treatment or the 
number of men who initiate testosterone therapy with 
a normal serum testosterone level. Moreover, there are 
no published data on the assessment of prostate cancer 
screening by serum e-specific antigen (prostate-specific 
antigen [PSA]) either before or following initiation of 
testosterone treatment.

Given the dramatic increase in testosterone pre-
scribing during the last decade, understanding the 
extent to which screening and treatment practices are 
concordant with current clinical practice guidelines is 
critically important. We conducted a population-based 

study using one of the nation’s largest national com-
mercial health insurance programs to examine pat-
terns of screening and monitoring in men prescribed 
testosterone therapy.

METHODS

Data source
This retrospective cohort study used administrative 
health data from Clinformatics DataMart (CDM). 
These data represent one of the nation’s largest 
national commercial health insurance databases and 
have been assessed in a number of previous stud-
ies.1,20–23 People enrolled in a large nationwide insur-
ance program that forms the basis of this database 
may be included in either a fee-for-service plan or a 
managed care plan, which includes health maintenance 
organizations, preferred provider organizations, and 
exclusive provider organizations. For each of these 
plans, providers are required to submit complete claims 
to receive reimbursement. We used a combination of 
outpatient, inpatient, and pharmacy claims data. The 
pharmacy database contains eligibility and pharmacy 
claims information for medications from retail phar-
macies through a member’s pharmacy benefit. For 
each medication, the database contains medication 
name, date of fill, formulation (e.g., oral, transdermal, 
or injectable), dose, quantity, and days of supply. We 
used the outpatient claims file to identify testosterone 
injections given in a physician’s office.

The study team examined serum testosterone and 
PSA laboratory results using the CDM laboratory data-
base. We assessed laboratory values only in men with 
complete information in the laboratory data file dur-
ing the study period. This file contains laboratory test 
results that were processed at one of the commercial 
laboratories that routinely transfer all results to CDM. 
Approximately 30% of the CDM population had at least 
one value in the laboratory database. For the present 
study, 25% of the entire study cohort had complete 
testosterone laboratory values, and 17% had complete 
PSA laboratory data. We judged laboratory data for a 
given patient to be complete if all current procedural 
terminology (CPT) codes for the patient’s laboratory 
tests had corresponding values in the laboratory data 
file. Each subject had the following information for 
each laboratory test performed: a text description of 
the laboratory test, the Logical Observation Identi-
fication Names and Codes laboratory test code, the 
numerical value indicating the result of the specific 
laboratory test, the unit of measure corresponding to 
the result of the laboratory test, and the laboratory 
vendor that performed the test.



Testosterone Therapy and Clinical Practice Guidelines    145

Public Health Reports  /  March–April 2015  /  Volume 130

Study cohorts
To be included in the primary study cohort (n561,474), 
members were required to meet the following criteria: 
have received at least one testosterone prescription 
from 2001 to 2010, have a minimum of 24 months of 
continuous enrollment in the commercial insurance 
program (12 months prior and 12 months following 
their testosterone initiation date), and have been at 
least 40 years of age on the date of testosterone therapy 
initiation. We also examined two subcohorts of patients 
who had complete data for laboratory values. To be 
included in the serum testosterone cohort (n515,308), 
a member of the primary study cohort had to have at 
least one serum testosterone value in the laboratory 
database in the 12 months before treatment. Likewise, 
to be included in the serum PSA cohort (n510,415), 
the member had to have at least one PSA value in the 
laboratory database in the 12 months before treat-
ment. To ensure that the laboratory database included 
all laboratory values for a given patient, we required 
that the laboratory value have a match with the CPT 
claims data based on date. Moreover, the examination 
of demographic (e.g., age group and region) and 
clinical (e.g., diagnoses of hypogonadism, osteoporosis, 
fatigue, and sexual dysfunction) characteristics showed 
that each of the laboratory database subcohorts was 
representative of the overall study cohort.

Measures
We included all doses and formulations of testoster-
one therapy in our analyses. Testosterone therapy was 
identified using National Drug Codes for topical gel, 
transdermal patch, and oral formulations (Figure) 
and health-care common procedure coding system 
(HCPCS) codes for injectable formulations. We 
assessed whether or not a patient received a laboratory 
test to evaluate endogenous-free or total testosterone 
by checking for the presence of CPT codes (84402 and 
84403) in any inpatient or outpatient claim. Likewise, 
we assessed whether or not a patient received a labora-
tory test to assess PSA using CPT codes (84152, 84153, 
and 84154) and HCPCS code G0103 in any inpatient 
or outpatient claim. We measured comorbidity using 
the Elixhauser comorbidity scale.24 

Physician specialty
We examined whether or not a patient had seen an 
endocrinologist or urologist in the 12 months before or 
12 months after treatment by examining the provider 
category field in the outpatient claims data. 

Statistical analysis
We present the percentage of testosterone users who 
received a serum test for testosterone or PSA, or who 
initiated therapy without evidence of low testosterone 
or with an elevated PSA value, overall and according 
to each of the study variables. We used multivariable 
logistic regression analyses to assess the independent 
contributions of each study covariate to explain the 
binary outcomes. We conducted statistical analyses 
using SAS® version 9.3.25

RESULTS

Table 1 shows the percentage of men receiving rec-
ommended screening tests before and after initiating 
testosterone therapy. In the 12 months before starting 
treatment, 75.4% of male testosterone users received 
a serum testosterone test and 60.7% received a serum 
PSA test. We also found that 18.0% of men received at 
least two testosterone tests. During this period, 7.3% 
of testosterone users were seen by an endocrinologist 
and 19.5% were seen by a urologist (data not shown). 
The odds of having received a serum testosterone test 
after starting therapy were significantly higher among 
patients seen by an endocrinologist (adjusted odds 
ratio [AOR] 51.50, 95% confidence interval [CI] 1.38, 
1.63) or urologist (AOR51.09, 95% CI 1.04, 1.15) com-
pared with those treated by other specialties, including 
primary care. Moreover, the odds of having received a 
serum PSA test were significantly higher among patients 
seen by a urologist (AOR51.81, 95% CI 1.73, 1.89) than 
among those seen by an endocrinologist (AOR50.99, 
95% CI 0.93, 1.06) (Table 1).

In the 12 months following initiation of testosterone 
therapy, 52.4% of patients received a serum testoster-
one test and 43.3% received a serum PSA test (Table 1). 
During this period, 8.9% of testosterone users were 
seen by an endocrinologist and 20.6% of testosterone 
users were seen by a urologist (data not shown). The 
odds of having received a serum testosterone test 
after starting therapy were significantly higher among 
patients seen by an endocrinologist (AOR53.00, 95% 
CI 2.80, 3.21) or urologist (AOR51.84, 95% CI 1.76, 
1.92) than among those treated by other specialties, 
including primary care. Likewise, the odds of having 
received a serum PSA test were significantly higher 
among patients seen by an endocrinologist (AOR51.75, 
95% CI 1.64, 1.85) or urologist (AOR52.40, 95% CI 
2.30, 2.51) than among those treated by other special-
ties, including primary care (Table 1).

As shown in Table 1, older patients, particularly 
those aged $70 years, had lower odds of receiving 
a serum testosterone test than their younger peers. 
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Figure. Androgen medications, by drug and product names and HCPCS and NDC codes

Drug name and dosage HCPCS code

Testosterone cypionate, up to 100 mg J1070
Testosterone cypionate, 1 cc, 200 mg J1080
Testosterone cypionate, up to 50 mg J1090
Testosterone enanthate, up to 100 mg J3120
Testosterone enanthate, up to 200 mg J3130
Testosterone suspension, up to 50 mg J3140
Testosterone propionate, up to 100 mg J3150

Product name NDC code

ANDRO 100 00456100410
ANDRO L.A. 200 00456060410
ANDRO-CYP 100 00588507670
ANDRO-CYP 200 00588507770
ANDRODERM 52544046954, 52544046960, 52544047030, 52544047054, 54868370400, 54868603200
ANDROGEL 00051842501, 00051842530, 00051845001,00051845030, 00051848833, 00051848888, 

16590071930, 21695011230, 35356037605, 54569533800, 54569533900, 54868479200, 
54868481000, 54868581400, 68115080930

ANDROID 00187090201
ANDROID-10 00187031106
ANDROID-25 00187049906
ANDRONATE 00418655141, 00418656141
DELATEST 00217680608
DELATESTRYL 54396032816
DELATESTRYL 54396032840, 54569462000, 54569541600, 54868501600, 67979050140
DEP ANDRO 100 00456101910
DEP ANDRO 200 00456060310
DEP ANDROGYN 00456102010
DEPO-TESTOSTERONE 00009034702, 00009041701, 00009041702, 00403300918, 00403304918, 35356005810, 

54569141100, 54569530100, 54868021600, 54868021601, 54868079600, 55045302902, 
55175500701, 63874106101, 00314081570, 00314083570

DEPOTESTOGEN 00314087570
DUO SPAN 00684020210
DUO-CYP 00588504770
DUO-SPAN II 00684010210
DUOGEN L.A. 00298630561, 00298663561
DURA-DUMONE 43797002212
DURATEST-100 59441058710
DURATEST-200 59441058810
DURATESTRIN 59441058910
DURATHATE-200 59441059010
EVERONE 00314065070, 00314065270
FIRST-TESTOSTERONE 65628002001
FIRST-TESTOSTERONE MC 65628002101
FORTESTA 63481018316
HISTERONE-100 59441060210
HISTERONE-50 43797002012
MEDITEST 52349011510
METESTONE 00181061200, 00181061300
METHITEST 00115703701, 00115703801
METHYLTESTOSTERONE 00115398201, 00115398203, 00115398403, 00115398603, 00182018501, 00182058201, 

00182058301, 00302412001, 00302412010, 00302412101, 00349209401, 00349211201, 
00349239601, 00364017001, 00364017101, 00364017201, 00463612201, 00463612210, 
00463612301, 00463612310, 00463612401, 00463612410, 00527107801, 00527107810, 
00527114001, 00527114010, 00536463001, 00536463401, 00536463410, 00536463801, 
00536463810, 00677008501, 00677008601, 00677008701, 00814478514, 00814478814, 
00814479014, 00839142506, 00839142516, 00839142906, 00839142916, 00839508806, 
00839508816, 00904080760, 00904080860, 00904080960, 00904080960, 00904080980, 
00904080980, 51432028403, 51432028603, 51432028803, 54569083300, 54569084100

continued on p. 147
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ORETON METHYL 00085097006, 00187031206
PRIMOTEST FORTE 52083053010
SHOTEST 47649012705, 47649012805, 47649012905
STRIANT 55056306001
T-CYPIONATE 25332003910
T-E CYPIONATE 25332005110
TEST-ESTRO-CYPIONATE 00536947070
TESTA-C 00298683561
TESTAMONE-100 00217681208
TESTASPAN 00684015210
TESTEX 00418085110
TESTIM 16590085330, 54569559500, 54868498900, 66887000105
TESTODERM 17314283603, 17314460803, 17314460903, 54569394400, 54569394500
TESTODERM TTS 17314471703
TESTOLIN 00418078110, 00418079141
TESTONE L.A. 00298621561, 00298679761
TESTOPEL PELLETS 10116100101, 10116100102, 10116100103, 43773100102, 43773100103, 43773100104
TESTOSTERONE 00182071463, 00223058010, 00223858130, 00223859010, 00223859130, 00223860010, 

00223860130, 00314008310, 00314077170, 00364660754, 00364660756, 00402008310, 
00402008330, 00402008410, 00402008430, 00536890070, 00536950070, 00536950075, 
00574091610, 00588506370, 00677031021, 00684012610, 00781309270, 00781309370, 
00814768840,
00904087410, 00904087510, 00904087610, 25332003010, 51432077510,
54569220500, 54569300300

TESTOSTERONE CYPIONATE 00182071263, 00182071363, 00223863510, 00223863610, 00364660954,
00364661054, 00402025510, 00402025610, 00403301018, 00536948070,
00536949070, 00574082001, 00574082010, 00591322379, 00677098021,
00703612101, 00703612501, 00781307370, 00781307470, 00781307471,
00781309670, 00781309770, 00814773340, 23490634301, 49072071110,
54569213100, 54569302500, 54868361800, 54868361801, 54868366900,
55175501801

TESTOSTERONE ENANTHATE 00223860810, 00223860910, 00364661654, 00364661754, 00402035510, 00402035610, 
00536167070, 00574082105, 00591322126, 00677031321, 00781310570, 00814770540, 
00904245510, 51309042910, 54569301200

TESTOSTERONE PROPIONATE 00182119763, 00223866010, 00223866130, 00314077270, 00364668654,
00402038310, 00402038330, 00463107310, 00574091910, 00588506870,
00677030921, 00719338187, 00781310270, 00904086810, 00904086830,
49072071710, 51309043310, 54569236300

TESTRED 00187090101, 58016096700, 58016096730, 58016096760, 58016096790
TESTRED CYPIONATE 200 00187020010
TESTRIN-P.A. 00418043141
TESTRO AQ 00463106910
TESTRO-L.A. 00463107010
VALERTEST NO. 1 00314078670
VIGOREX 12539010601, 12539012701, 12539012710
VIRILON 00076030103, 00076030104
VIRILON IM 00076030110

HCPCS 5 health-care common procedure code system

NDC 5 National Drug Code 

mg 5 milligram

cc 5 cubic centimeter

Figure (continued). Androgen medications, by drug and product names and HCPCS and NDC codes

Product name NDC code

Patients in the oldest age group ($70 years of age) 
had lower odds of receiving a serum PSA test than 
younger men. Finally, patients who received a serum 
testosterone test before treatment had more than six 
times higher odds of receiving a serum testosterone 

test following initiation of treatment (OR56.27, 95% 
CI 5.98, 6.56) compared with those who did not have a 
serum testosterone test before treatment; and patients 
who received a serum PSA test before treatment had 
more than twice the odds of receiving a serum PSA test 



Public Health Reports  /  March–April 2015  /  Volume 130

Ta
b

le
 1

. 
Sc

re
en

in
g

 a
nd

 d
ia

g
no

st
ic

 t
es

ti
ng

 i
n 

co
m

m
er

ci
al

ly
 i

ns
ur

ed
 m

al
e 

p
at

ie
nt

s 
re

ce
iv

in
g

 t
es

to
st

er
o

ne
 t

he
ra

p
y:

 U
.S

., 
20

01
–2

01
0

Va
ria

b
le

 (N
)

Te
st

os
te

ro
ne

 b
lo

od
 t

es
t 

 
in

 t
he

 1
2 

m
on

th
s 

b
ef

or
e 

in
iti

at
in

g
 t

re
at

m
en

t
PS

A
 t

es
t 

in
 t

he
 1

2 
m

on
th

s 
 

b
ef

or
e 

in
iti

at
in

g
 t

re
at

m
en

t

Te
st

os
te

ro
ne

 b
lo

od
 t

es
t 

 
in

 t
he

 1
2 

m
on

th
s 

af
te

r 
 

in
iti

at
in

g
 t

re
at

m
en

t
PS

A
 t

es
t 

in
 t

he
 1

2 
m

on
th

s 
 

af
te

r 
in

iti
at

in
g

 t
re

at
m

en
t

Pe
rc

en
t

A
O

R 
(9

5%
 C

I)a
Pe

rc
en

t
A

O
R 

(9
5%

 C
I)a

Pe
rc

en
t

A
O

R 
(9

5%
 C

I)a
Pe

rc
en

t
A

O
R 

(9
5%

 C
I)a

O
ve

ra
ll 

(n
5

61
,1

74
)

75
.4

60
.7

52
.4

43
.3

A
g

e 
at

 t
es

to
st

er
on

e 
in

iti
at

io
n 

(in
 y

ea
rs

)
 

40
–4

9 
(n

5
20

,6
31

)
 

50
–5

9 
(n

5
25

,0
75

)
 

60
–6

9 
(n

5
12

,9
00

)
 

$
70

 (n
5

2,
86

8)

81
.3

79
.0

69
.5

27
.1

Re
f.

0.
85

 (0
.8

1,
 0

.8
9)

0.
50

 (0
.4

8,
 0

.5
3)

0.
08

 (0
.0

8,
 0

.0
9)

51
.5

69
.0

65
.8

30
.7

Re
f.

2.
12

 (2
.0

4,
 2

.2
0)

1.
78

 (1
.7

0,
 1

.8
7)

0.
39

 (0
.3

6,
 0

.4
3)

56
.4

55
.4

47
.4

18
.9

Re
f.

0.
96

 (0
.9

2,
 1

.0
0)

0.
75

 (0
.7

1,
 0

.7
8)

0.
34

 (0
.3

1,
 0

.3
8)

36
.5

48
.1

48
.6

25
.7

Re
f.

1.
36

 (1
.3

0,
 1

.4
1)

1.
31

 (1
.2

5,
 1

.3
8)

0.
56

 (0
.5

1,
 0

.6
1)

Re
g

io
n

 
M

id
w

es
t 

(n
5

12
,1

84
)

 
N

or
th

ea
st

 (n
5

3,
42

3)
 

So
ut

h 
(n

5
37

,1
98

)
 

W
es

t 
(n

5
8,

66
9)

70
.4

67
.5

78
.9

70
.2

Re
f.

0.
83

 (0
.7

6,
 0

.9
0)

1.
54

 (1
.4

7,
 1

.6
2)

1.
04

 (0
.9

8,
 1

.1
1)

53
.4

57
.0

64
.4

56
.6

Re
f.

1.
14

 (1
.0

6,
 1

.2
4)

1.
54

 (1
.4

8,
 1

.6
1)

1.
16

 (1
.0

9,
 1

.2
2)

45
.6

50
.3

55
.1

51
.1

Re
f.

1.
12

 (1
.0

2,
 1

.2
1)

1.
20

 (1
.1

4,
 1

.2
5)

1.
27

 (1
.2

0,
 1

.3
5)

36
.9

43
.7

46
.0

40
.6

Re
f.

1.
18

 (1
.0

8,
 1

.2
7)

1.
29

 (1
.2

3,
 1

.3
5)

1.
18

 (1
.1

1,
 1

.2
5)

C
om

or
b

id
ity

 s
co

re
b

 
0 

(n
5

28
,8

68
)

 
1 

(n
5

17
,6

79
)

 
2 

(n
5

9,
50

5)
 

$
3 

(n
5

5,
42

2)

75
.1

77
.3

76
.2

69
.0

Re
f.

1.
23

 (1
.1

7,
 1

.2
8)

1.
22

 (1
.1

5,
 1

.2
9)

0.
97

 (0
.9

0,
 1

.0
4)

60
.5

61
.8

62
.2

55
.3

Re
f.

1.
01

 (0
.9

7,
 1

.0
5)

1.
00

 (0
.9

5,
 1

.0
5)

0.
77

 (0
.7

2,
 0

.8
1)

50
.7

54
.3

54
.7

50
.7

Re
f.

1.
12

 (1
.0

8,
 1

.1
7)

1.
11

 (1
.0

5,
 1

.1
6)

1.
02

 (0
.9

5,
 1

.0
9)

40
.0

45
.6

47
.8

45
.4

Re
f.

1.
22

 (1
.1

7,
 1

.2
7)

1.
26

 (1
.2

0,
 1

.3
2)

1.
17

 (1
.1

0,
 1

.2
4)

C
al

en
d

ar
 y

ea
r 

in
iti

at
io

n
 

20
01

–2
00

2 
(n

5
6,

74
6)

 
20

03
–2

00
4 

(n
5

9,
00

5)
 

20
05

–2
00

6 
(n

5
9,

17
5)

 
20

07
–2

00
8 

(n
5

14
,9

28
)

 
20

09
–2

01
0 

(n
5

22
,2

86
)

72
.2

74
.5

73
.0

74
.0

78
.4

Re
f.

1.
15

 (1
.0

7,
 1

.2
5)

0.
97

 (0
.9

0,
 1

.0
5)

1.
05

 (0
.9

8,
 1

.1
3)

1.
29

 (1
.2

0,
 1

.3
8)

56
.3

59
.2

59
.3

60
.9

62
.9

Re
f.

1.
15

 (1
.0

8,
 1

.2
4)

1.
10

 (1
.0

3,
 1

.1
8)

1.
16

 (1
.0

9,
 1

.2
4)

1.
26

 (1
.1

9,
 1

.3
4)

43
.9

46
.2

49
.6

53
.4

57
.6

Re
f.

1.
08

 (1
.0

1,
 1

.1
6)

1.
25

 (1
.1

7,
 1

.3
5)

1.
47

 (1
.3

7,
 1

.5
7)

1.
65

 (1
.5

5,
 1

.7
6)

40
.4

40
.0

41
.8

44
.8

44
.9

Re
f.

0.
97

 (0
.9

1,
 1

.0
5)

1.
01

 (0
.9

4,
 1

.0
9)

1.
11

 (1
.0

4,
 1

.1
9)

1.
11

 (1
.0

5,
 1

.1
9)

co
nt

in
ue

d
 o

n 
p

. 
14

9



Public Health Reports  /  March–April 2015  /  Volume 130

Ta
b

le
 1

 (
co

nt
in

ue
d

).
 S

cr
ee

ni
ng

 a
nd

 d
ia

g
no

st
ic

 t
es

ti
ng

 i
n 

co
m

m
er

ci
al

ly
 i

ns
ur

ed
 m

al
e 

p
at

ie
nt

s 
re

ce
iv

in
g

 t
es

to
st

er
o

ne
 t

he
ra

p
y:

 U
.S

., 
20

01
–2

01
0

Va
ria

b
le

 (N
)

Te
st

os
te

ro
ne

 b
lo

od
 t

es
t 

 
in

 t
he

 1
2 

m
on

th
s 

b
ef

or
e 

in
iti

at
in

g
 t

re
at

m
en

t
PS

A
 t

es
t 

in
 t

he
 1

2 
m

on
th

s 
 

b
ef

or
e 

in
iti

at
in

g
 t

re
at

m
en

t

Te
st

os
te

ro
ne

 b
lo

od
 t

es
t 

 
in

 t
he

 1
2 

m
on

th
s 

af
te

r 
 

in
iti

at
in

g
 t

re
at

m
en

t
PS

A
 t

es
t 

in
 t

he
 1

2 
m

on
th

s 
 

af
te

r 
in

iti
at

in
g

 t
re

at
m

en
t

Pe
rc

en
t

A
O

R 
(9

5%
 C

I)a
Pe

rc
en

t
A

O
R 

(9
5%

 C
I)a

Pe
rc

en
t

A
O

R 
(9

5%
 C

I)a
Pe

rc
en

t
A

O
R 

(9
5%

 C
I)a

Sa
w

 e
nd

oc
ro

no
lo

g
is

t 
12

 m
on

th
s 

b
ef

or
e 

in
iti

at
in

g
 t

re
at

m
en

t
 

N
o 

(n
5

57
,0

04
)

 
Ye

s 
(n

5
4,

47
0)

74
.9

81
.3

Re
f.

1.
50

 (1
.3

8,
 1

.6
3)

60
.7

60
.3

Re
f.

0.
99

 (0
.9

3,
 1

.0
6)

N
A

N
A

N
A

N
A

Sa
w

 u
ro

lo
g

is
t 

12
 m

on
th

s 
b

ef
or

e 
in

iti
at

in
g

 t
re

at
m

en
t

 
N

o 
(n

5
49

,4
86

)
 

Ye
s 

(n
5

11
,9

88
) 

75
.7

74
.0

Re
f.

1.
09

 (1
.0

4,
 1

.1
5)

58
.3

70
.5

Re
f.

1.
81

 (1
.7

3,
 1

.8
9)

N
A

N
A

N
A

N
A

Sa
w

 e
nd

oc
ro

no
lo

g
is

t 
12

 m
on

th
s 

af
te

r 
in

iti
at

in
g

 t
re

at
m

en
t

 
N

o 
(n

5
55

,9
57

)
 

Ye
s 

(n
5

5,
51

7)

N
A

N
A

N
A

N
A

50
.2

73
.7

Re
f.

3.
00

 (2
.8

0,
 3

.2
1)

42
.0

55
.7

Re
f.

1.
75

 (1
.6

4,
 1

.8
5)

Sa
w

 u
ro

lo
g

is
t 

12
 m

on
th

s 
af

te
r 

 
in

iti
at

in
g

 t
re

at
m

en
t

 
N

o 
(n

5
48

,7
84

)
 

Ye
s 

(n
5

12
,6

90
) 

N
A

N
A

N
A

N
A

50
.2

60
.4

Re
f.

1.
84

 (1
.7

6,
 1

.9
2)

38
.7

60
.7

Re
f.

2.
40

 (2
.3

0,
 2

.5
1)

Te
st

os
te

ro
ne

 b
lo

od
 t

es
t 

in
 t

he
 1

2 
m

on
th

s 
b

ef
or

e 
in

iti
at

in
g

 t
re

at
m

en
t

 
N

o 
(n

5
15

,1
54

)
 

Ye
s 

(n
5

46
,3

20
)

N
A

N
A

N
A

N
A

20
.0

62
.9

Re
f.

6.
27

 (5
.9

8,
 6

.5
6)

N
A

N
A

PS
A

 t
es

t 
in

 t
he

 1
2 

m
on

th
s 

b
ef

or
e 

in
iti

at
in

g
 t

re
at

m
en

t
 

N
o 

(n
5

24
,1

73
)

 
Ye

s 
(n

5
37

,3
01

)

N
A

N
A

N
A

N
A

N
A

N
A

29
.2

52
.4

Re
f.

2.
37

 (2
.2

9,
 2

.4
6)

a A
O

R 
(9

5%
 C

I) 
is

 b
as

ed
 o

n 
m

ul
tiv

ar
ia

b
le

 lo
g

is
tic

 r
eg

re
ss

io
n 

ad
ju

st
in

g
 f

or
 a

ll 
co

va
ria

te
s 

lis
te

d
 in

 t
he

 t
ab

le
.

b
C

om
or

b
id

ity
 w

as
 m

ea
su

re
d

 u
si

ng
 t

he
 E

lix
ha

us
er

 c
om

or
b

id
ity

 s
ca

le
: 

El
ix

ha
us

er
 A

, 
St

ei
ne

r 
C

, 
H

ar
ris

 D
R,

 C
of

fe
y 

RM
. 

C
om

or
b

id
ity

 m
ea

su
re

s 
fo

r 
us

e 
w

ith
 a

d
m

in
is

tr
at

iv
e 

d
at

a.
 M

ed
 C

ar
e 

19
98

;3
6:

8-
27

.

PS
A

 5
 p

ro
st

at
e-

sp
ec

ifi
c 

an
tig

en

A
O

R 
5

 a
d

ju
st

ed
 o

d
d

s 
ra

tio

C
I 5

 c
on

fid
en

ce
 in

te
rv

al

Re
f. 

5
 r

ef
er

en
t 

g
ro

up

N
A

 5
 n

ot
 a

p
p

lic
ab

le



150    Research Articles

Public Health Reports  /  March–April 2015  /  Volume 130

following initiation of treatment (AOR52.37, 95% CI 
2.29, 2.46) compared with those who did not. 

Table 2 presents information on the testosterone 
users for whom we had complete laboratory data in 
the 12 months before initiation of treatment for serum 
testosterone results (n515,308) and serum PSA results 
(n510,415). Among the first cohort, 19.5% had all 
serum testosterone laboratory values $300 nanograms 
per deciliter (ng/dl) before starting therapy. Among 
the second cohort, 1.5% of patients had at least one 
PSA value .4 nanograms per milliliter (ng/ml). The 
multivariable analyses show that the odds of having 

a PSA .4 ng/ml were higher among patients seen 
by a urologist compared with those treated by other 
specialties, including primary care providers, and 
increased by age. Otherwise, for both of these out-
comes, there were no clear patterns of variation by 
any of the other covariates. 

DISCUSSION

This investigation of one of the nation’s largest com-
mercially insured populations is the first large-scale 
study of serum testosterone and PSA testing both before 

Table 2. Laboratory test results for testosterone users with complete laboratory data in the  
12 months before initiating treatment: U.S., 2001–2010a

Characteristic

All serum testosterone  
$300 ng/dl

$1 serum  
PSA .4 ng/ml

N (percent) AOR (95% CI)a N (percent) AOR (95% CI)a

Overall 15,308 (19.5) 10,415 (1.5)
Age (in years)
  40–49 
  50–59 
  60–69 
  $70 

5,602 (19.3)
6,612 (19.6)
2,896 (19.6)

194 (19.1)

Ref.
1.05 (0.96, 1.16)
1.09 (0.97, 1.23)
1.10 (0.76, 1.58)

3,303 (0.3)
4,839 (1.3)
2,130 (3.2)

143 (5.6)

Ref.
4.03 (1.90, 8.54)

10.13 (4.79, 21.45)
17.26 (5.76, 51.74)

Region
  Midwest 
  Northeast 
  South 
  West 

1,726 (15.5)
650 (24.3)

11,402 (19.6)
1,530 (21.4)

Ref.
1.77 (1.41, 2.22)
1.35 (1.17, 1.56)
1.53 (1.28, 1.84)

1,153 (1.7)
493 (1.4)

7,757 (1.4)
1,012 (1.9)

Ref.
0.70 (0.26, 1.87)
0.67 (0.37, 1.19)
0.87 (0.40, 1.90)

Comorbidity scoreb

  0
  1
  2
  $3

7,023 (21.8)
4,552 (18.4)
2,482 (16.7)
1,251 (15.9)

Ref.
0.81 (0.73, 0.89)
0.72 (0.64, 0.82)
0.68 (0.58, 0.80)

4,864 (1.3)
3,098 (1.5)
1,650 (1.8)

803 (1.5)

Ref.
1.04 (0.67, 1.62)
1.18 (0.71, 1.95)
0.90 (0.46, 1.77)

Calendar year initiation
  2001–2003
  2004–2006
  2007–2008
  2009–2010 

1,609 (15.4)
3,429 (23.7)
2,936 (19.8)
7,334 (18.3)

Ref.
1.71 (1.46, 2.00)
1.32 (1.12, 1.56)
1.20 (1.03, 1.40)

1,186 (1.9)
2,676 (1.5)
1.529 (1.4)
5,024 (1.4)

Ref.
0.92 (0.54, 1.57)
0.78 (0.42, 1.45)
0.89 (0.53, 1.48)

Saw endocrinologist in 12 
months before treatmenta

  No
  Yes 

14,300 (19.8)
1,008 (15.1)

Ref.
0.79 (0.76, 1.03)

9,676 (1.5)
739 (1.4)

Ref.
1.09 (0.55, 2.15)

Saw urologist in 12 months 
before treatmenta

  No
  Yes 

12,732 (19.0)
2,576 (21.7)

Ref.
1.17 (1.05, 1.23)

8,534 (0.9)
1,881 (4.0)

Ref.
4.64 (3.21, 6.71)

aAOR (95% CI) was based on multivariable logistic regression adjusting for all covariates listed in the table.
bNumber of comorbidities based on the Elixhauser comorbidity scale. Klabunde CN, Warren JL, Legler JM. Assessing comorbidity using claims 
data: an overview. Med Care 2002;40(Suppl 8):IV-26-35.

ng/dl 5 nanograms per deciliter

PSA 5 prostate-specific antigen

ng/ml 5 nanograms per milliliter

AOR 5 adjusted odds ratio

CI 5 confidence interval

Ref. 5 referent group



Testosterone Therapy and Clinical Practice Guidelines    151

Public Health Reports  /  March–April 2015  /  Volume 130

and following the initiation of testosterone therapy. 
Our findings show that among men who initiated 
testosterone therapy from 2001 to 2010, many did not 
receive pretreatment testosterone or PSA screening 
concordant with the Endocrine Society’s guidelines. 
In addition, among patients who were tested, almost 
one-fifth had all testosterone levels $300 ng/dl before 
beginning treatment. The vast majority of testoster-
one users were not seen by an endocrinologist or 
urologist either before or after initiation of treatment. 
These men were less likely to have received guideline-
concordant care compared with those treated by other 
specialties, including primary care.

To diagnose a patient as hypogonadal, the Endo-
crine Society recommends measuring serum testoster-
one twice. This double measurement is recommended 
because a substantial percentage of men with an initial 
testosterone level in the mildly hypogonadal range are 
reported to have a normal testosterone level on repeat 
measurement.26 Our study showed that 82.0% of men 
did not receive two serum testosterone tests and 24.6% 
were without a single serum testosterone test before 
beginning treatment. Likewise, no serum testosterone 
test was noted for 48.0% of men in the 12 months fol-
lowing the initiation of treatment. 

 It is unclear why such a large percentage of patients 
failed to receive the recommended testosterone assess-
ment either before or after initiating treatment. It is 
important to note, however, that a substantial number 
of men may have taken treatment for only a brief period 
(,30 days) and therefore did not warrant follow-up. 
The low percentage of serum testosterone testing in 
older patients is particularly noteworthy given that 
many of the symptoms of hypogonadism could be 
attributable to other age-related conditions. In such 
cases, confirmation with a testosterone serum test is 
a necessary step in a potentially complex process.27 

We also reported that 39.3% of new testosterone 
users did not have a serum PSA test conducted in the 
12 months before treatment, and 56.7% did not have 
this test conducted in the 12 months following treat-
ment. The low rates of PSA testing were also surprising. 
According to Endocrine Society guidelines, men with 
a PSA level .4 ng/ml or with a high risk of prostate 
cancer and a PSA level .3 ng/ml are recommended 
to be referred to a urologist prior to initiation of tes-
tosterone therapy.18,28 It is possible that the low rates of 
PSA screening may be attributable to some physicians’ 
concerns about overscreening for prostate cancer. Pre-
vious research has reported that such overscreening 
may lead to overdiagnosis of prostate cancer, which can 
result in excess biopsies and unnecessary treatment.29 

Our findings that 19.5% of new testosterone users 

who were tested had serum testosterone $300 ng/
dl suggests that, despite the Endocrine Society’s rec-
ommendations, there may not be a broad consensus 
among physicians regarding the clinical definition of 
hypogonadism. In fact, the cut-point for low testoster-
one varies substantially across different international 
scientific societies.30 This variability may contribute to 
some physicians’ perceptions of an ambiguous diagnos-
tic criteria for hypogonadism. In addition, it is possible 
that, in some cases, physicians judge that symptoms 
(e.g., fatigue and loss of muscle mass) merit monitored 
testosterone therapy, even in the absence of clinically 
defined low testosterone levels. It is also possible that 
some physicians are unaware of the Endocrine Society 
guidelines.

Limitations
This study’s findings must be interpreted in view 
of several limitations. First, the study cohort—male 
enrollees aged $40 years in an employment-based 
commercial insurance plan—may not be representative 
of the broader population of males aged $40 years 
in the U.S. In particular, those aged $65 years may 
be substantially different from the majority of older 
men who are retired and rely on Medicare as their 
primary source of health care. Second, inherent in 
analyses of administrative claims databases is the pos-
sibility of inaccurate or incomplete data. For example, 
prescription claims data do not capture information 
on pharmaceutical agents purchased outside the plan. 
Given the perceived social stigma associated with 
receiving testosterone therapy, many men may choose 
to seek treatment outside of their usual health-care 
setting. Moreover, our data would not have captured 
testosterone laboratory tests that were conducted at a 
Veterans Affairs clinic or a commercial testosterone 
clinic. We also did not examine testosterone laboratory 
tests that were conducted more than 12 months prior 
to testosterone therapy initiation. Third, information 
on the physician who prescribed the medication was 
not available in this data source, and we were unable 
to determine whether or not patients who were seen 
by an endocrinologist or urologist were prescribed 
testosterone by another provider. Fourth, information 
on race/ethnicity and socioeconomic status was not 
available for the study population.

Despite these limitations, we believe this study has 
important strengths, including a large sample size, 
representation of all U.S. geographic regions, access 
to detailed laboratory data, and inclusion of a broad 
age range. Because this study was carried out in one of 
the nation’s largest commercially insured populations, 
these findings have a high degree of statistical power 
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and are likely to be representative of other commer-
cially insured populations across the U.S. 

CONCLUSION

We found that substantial numbers of men receiving 
testosterone therapy had inadequate screening and 
monitoring recommendations of the Endocrine Soci-
ety, and many began treatment despite having testos-
terone levels in the range considered normal by the 
Endocrine Society. These findings are of clinical and 
public health significance given the rapidly increasing 
number of men receiving testosterone in the U.S. Fur-
ther research of screening and monitoring—particu-
larly studies of the clinical decision-making processes 
that underlie these patterns—will be important given 
our limited knowledge of the short- and long-term risks 
of testosterone therapy.5,6,13,31 

This study was supported by grants #5P30AG02482, 
#1UL1RR029876-01, and #R24HD065702 from the National Insti-
tutes of Health (NIH). NIH had no role in the design or conduct 
of the study; in the collection, analysis, or interpretation of data; 
or in the preparation, review, or approval of the manuscript.
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