
Hormone replacement in postmenopausal women has been commonplace
for decades, but hormone replacement in aging men has only recently
gained interest in the urologic community. Urologists are familiar with

giving exogenous androgen to truly hypogonadal men, in the form of parenteral—
and more recently transdermal—preparations, but the use of testosterone to treat
decreasing serum levels in older men is a relatively new concept. Terms such as
andropause and ADAM (androgen deficiency in aging males) have been introduced,
but little is known as to whether this is a true syndrome or simply a function of
the normal physiologic aging process. Testosterone levels clearly decline with age,1

but whether this is associated with an identifiable symptom complex is less certain.
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Healthier lifestyles and better medical care are contributing to greater life
expectancy in U.S. males. Couple this with the great emphasis our society
places on youth, and it is not surprising that older men want to look, feel,
and act younger. Androgen replacement may have a role in this setting, but
it is not clear exactly what symptoms signal a problem or warrant therapy. A
valid and reproducible index that sufficiently defines the problems experienced
by androgen-deficient men will go a long way toward helping both researchers
and clinicians better understand and manage these men.  
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The symptoms associated with
menopause in females result from a
rapid decline in hormones. The more
gradual decline in androgen levels in
older males may result in perceptible
symptoms in some but not in others.
It would be highly useful to have a
clinimetrically and psychometrically
valid2 and reproducible instrument to
evaluate men with androgen deficien-
cy. This would both aid research in
evaluating new therapies and be use-
ful to clinicians who treat these men.

The goals of any metric in clinical
medicine are precision and accuracy.
Tools used for measurement must 
be reliable and valid, allowing com-
parison among subjects in both 
clinical and research settings. The
methodologic framework exists to
develop these kinds of instruments,
and it can be applied to men 
with androgen deficiency, just as 
it has been applied to many other
urologic conditions, such as lower
urinary tract symptoms,3 erectile
dysfunction,4 interstitial cystitis,5 and
chronic prostatitis.6 

Developing a New Instrument
Step 1: Searching the Literature
The first step in instrument develop-
ment is to perform a search of the
available literature. Two publications
surfaced in this search. The first of
these was by Morley and associates,7

who described the study of 316
Canadian physicians, aged 40–62
years. Bioavailable testosterone (BT)

was measured in all men, and a set of
10 questions (Table 1) was developed
in an attempt to correlate symptoms
with BT levels. When administered
twice (2–4 weeks apart) to 10 men, this
ADAM questionnaire was determined
to have a coefficient of variation of
11.5%; and of 21 men in the study
treated with testosterone replacement,
18 showed improvement in responses
to the questionnaire. This instrument
is a good beginning, but response

frames are dichotomous (yes or no),
which is limits its specificity. Visual
analog scales or Likert scales offer
greater opportunity to numerically
quantify responses. 

Another instrument was developed
in Germany by Heinemann and col-
leagues and linguistically and cultur-
ally adapted for an English version.8

It consists of 17 items, ranging from
the general (feeling of well being) to
the specific (decrease in beard growth)
(Figure 1). Factor analyses were used
in the development of the original
German version to establish a raw
scale and identify its dimensions. 
A “representative population" of 992
German men was used for the vali-
dation study. Further details on 
the psychometric properties of this
instrument are not available in
English. This instrument is an
improvement over Morley’s ADAM
questionnaire, in that these authors
developed items in multiple dimen-
sions, recognizing the importance 
of separate potential domains of
androgen deficiency—namely sexual,
somatic, and psychological. A com-
prehensive battery that includes
these constructs is the ideal; however,
lengthy questionnaires are limited 
in their usefulness. Study subjects, 

in general, have a short span of
attention. Both study subjects and
researchers benefit from parsimo-
nious instruments.

Step 2: Item Development
Proper questionnaire design involves
determining what experts as well as
patients believe is important about
the illness experience and whether
candidate items mean the same thing
to everyone. Focus groups can be
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Table 1
Questions Used as Part of the 

Saint Louis University ADAM Questionnaire

1. Do you have a decrease in libido (sex drive)?

2. Do you have a lack of energy?

3. Do you have a decrease in strength and/or endurance?

4. Have you lost height?

5. Have you noticed a decreased “enjoyment of life"?

6. Are you sad and/or grumpy?

7. Are your erections less strong?

8. Have you noticed a recent deterioration in your ability to play sports?

9. Are you falling asleep after dinner?

10. Has there been a recent deterioration in your work performance?

A positive questionnaire result is defined as a “yes" answer to questions 1 or 7 or any three
other questions. ADAM, androgen deficiency in aging males. Table reprinted with permission
from Morley et al.7

It would be highly useful to have a valid and reproducible instrument to
evaluate men with androgen deficiency.
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1. Decline in your feeling of general well-being
(general state of health, subjective feeling) □ □ □ □ □ □

2. Joint pain and muscular ache
(lower back pain, joint pain, pain in a limb, □ □ □ □ □ □
general back ache)

3. Excessive sweating □ □ □ □ □ □
(unexpected/sudden episodes of sweating,
hot flushes independent of strain)

4. Sleep problems □ □ □ □ □ □
(difficulty in falling asleep, difficulty in sleeping through,
waking up early and feeling tired, poor sleep, sleeplessness)

5. Increased need for sleep, often feeling tired □ □ □ □ □ □

6. Irritability □ □ □ □ □ □
(feeling aggressive, easily upset about little things,
moody)

7. Nervousness □ □ □ □ □ □
(inner tension, restlessness, feeling fidgety)

8. Anxiety (feeling panicky) □ □ □ □ □ □

9. Physical exhaustion/lacking vitality □ □ □ □ □ □
(general decrease in performance, reduced activity,
lacking interest in leisure activities, feeling of getting
less done, of achieving less, of having to force oneself
to undertake activities)

10. Decrease in muscular strength □ □ □ □ □ □
(feeling of weakness)

11. Depressive mood □ □ □ □ □ □
(feeling down, sad, on the verge of tears, lack of drive,
mood swings, feeling nothing is of any use)

12. Feeling that you have passed your peak □ □ □ □ □ □

13. Feeling burnt out, having hit rock bottom □ □ □ □ □ □

14. Decrease in beard growth □ □ □ □ □ □

15. Decrease in ability/frequency to perform sexually □ □ □ □ □ □

16. Decrease in the number of morning erections □ □ □ □ □ □

17. Decrease in sexual desire/libido □ □ □ □ □ □
(lacking pleasure in sex, lacking desire for
sexual intercourse)

Do you have any other major symptoms?  If Yes, please describe:

Extremely 
None Mild Moderate Severe Severe

Score 1 2 3 4 5

Figure 1. Aging Male Symptom Rating. Reprinted with permission from Heineman et al.8

Heineman Questionnaire
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helpful in this circumstance. Table 2
lists the most common symptoms
associated with androgen deficiency.
Based on input from focus groups
and a panel of experts, items can be
generated from these domains and
framed to provide as much informa-
tion as possible. Responses are meas-
ured on an ordinal (Likert) scale. If
multiple items in this potential set of
questions seem to be measuring the
same concept, it is said to be inter-
nally consistent. This is measured
statistically as Cronbach’s �.9 A good
index has a relatively high value 
of Cronbach’s �, indicating that all
the items are indeed measuring the
same concept. 

Step 3: Validation
A valid index is one that measures
what it intends to measure. Content,
or “face" validity, is achieved when
the questionnaire covers the range of
symptoms both patients and clini-
cians believe to adequately describe

the condition (in this case, androgen
deficiency). Accomplishing this will
be a challenging task. Construct
validity may be less of a challenge,
because in the case of androgen 
deficiency there is a time-honored
and tested clinical parameter, namely
serum testosterone. During the valida-
tion study of any new index, serum
testosterone sampling will be required.
Although no test can perfectly dis-
tinguish between diseased and non-
diseased states, discriminant validity is
important if this proposed instrument
is to be used to distinguish between
normal and abnormal men with
respect to their androgen status.

Therefore, a “control" population of
men, with normal testosterone levels,
will be required in the validation study.

In the initial development phase,
purposefully redundant questions are
generally proposed, to determine
which are most internally consistent
and thus perform best. Those that
correlate best with some measure of
overall concern among the study
subjects are the best candidates for
the proposed index. In other words,
the greater the extent to which an
individual symptom is correlated
with a specific question that asks
subjects about how bothersome that
symptom is, the more it appears to

matter to him and the greater weight
it should be given. The key premise is
that the symptoms that are the most
important to measure are those that
matter most to the patient.

Quality of Life Instruments
Most symptom indexes for medical
conditions, including the two pre-
sented here (Table 1, Figure 1) focus
largely on the illness experience
itself rather than what impact it may
have on patients’ functional status.
Quality of life instruments can fill
this gap. They can be disease-specif-
ic, with questions that explore how
the condition of concern impacts an

individual’s mental or general health,
as does the benign prostatic hyper-
plasia impact index.10 Alternatively,
they can be generic, containing
questions designed to be answered
by any patient with any type of 
condition, focusing on the overall
burden of that condition on the
patient’s daily life. The Rand Short
Form 36 is perhaps the best known
of these.11 Because androgen defi-
ciency may have a real impact on a
man’s quality of life, a companion
index focusing on the degree of
bother generated by the condition
would also be a welcome addition to
the literature.

Main Points
• Symptoms of androgen deficiency include decreased sex drive, decreased energy, decreased ability to perform sexually, and 

mood changes.

• Currently, two questionnaires have been proposed to evaluate men with low testosterone.

• Development of a new symptom index and quality of life index using strict clinimetric and psychometric methodology would
improve clinicians’ and researchers’ ability to screen for and monitor response to therapy in men with androgen deficiency. 

Table 2
Symptoms Associated 

with Androgen Deficiency

• Decreased sex drive (libido)

• Decreased energy, strength, or
endurance

• Decreased ability/frequency to
perform sexually

• Depressive mood

The key premise is that the symptoms that are the most important to
measure are those that matter most to the patient.
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Conclusion
As more men present for androgen
deficiency, a valid and reproducible
method to assess their symptoms and
to monitor response to therapy will
be required. At present, two such
indexes are available, and both have
utility. Neither, however, has been
submitted to truly vigorous psychome-
tric testing. A methodologic frame-
work exists to accomplish this task,
and it may well be worth the effort to
better diagnose, manage, and further
study a condition that is likely to
become more prevalent with time. 
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