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Abstract

Background Hypogonadism, or low testosterone, is a
common disorder. There are currently no patient-reported
outcome (PRO) instruments designed to comprehensively
evaluate the symptoms of hypogonadism and to detect
changes in these symptoms in response to treatment.
Objective The purpose of this study was to develop a
PRO instrument, the Hypogonadism Impact of Symptoms
Questionnaire (HIS-Q) and to assess its content validity.
Methods A literature review, expert clinician input, and
qualitative concept elicitation with 39 male hypogonadism
patients (four focus groups: n = 25; individual interviews:
n = 14; mean age 52.3 4+ 14.3 years) from the USA were
used to develop the draft HIS-Q. Subsequent cognitive
interviews (n = 29; mean age 51.5 £ 15.4 years) were
used to evaluate content validity.
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Results Emergent discussion with participants yielded
symptoms within the sexual, physical, energy, sleep, cog-
nition, and mood domains. Low libido and tiredness were
most commonly reported. The initial version of the HIS-Q
includes 53 items that were consistently understood by the
participants, who found the instrument to be relevant to
their experiences with hypogonadism and comprehensive
in the content coverage of symptoms.

Conclusion The HIS-Q is a comprehensive PRO measure
of hypogonadism symptom severity in males. Its design
elements, including the response options and recall period,
were suitable, and content validity was confirmed.

Key Points for Decision Makers

A patient-reported outcome measure to evaluate the
symptoms of hypogonadism has been developed on
the basis of direct input from patients and in
accordance with regulatory guidelines.

The draft Hypogonadism Impact of Symptoms
Questionnaire (HIS-Q) is intended to evaluate
changes in hypogonadism symptoms in response to
treatment in clinical or clinical trial settings.

The draft measure is content valid and includes
sexual, physical, energy, sleep, cognition, and mood
domains.
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1 Introduction and Aims

Hypogonadism, or low testosterone, in males is often
associated with low libido, erectile dysfunction (ED), irri-
tability, psychological problems, and other symptoms.
Hypogonadism occurs frequently in the general population;
approximately 5.6 % of men between 30 and 79 years of
age are symptomatic, with marked increases in prevalence
among older men [1]. Clinically, hypogonadism is diag-
nosed through patients’ reports of their symptoms and
laboratory testing, including a blood sample for serum
testosterone determination [2]. Hypogonadism often results
in decrements in quality of life and sexual dysfunction [3].

Patient-reported symptoms of hypogonadism often com-
prise a variety of physical and psychological complaints.
Many symptoms of hypogonadism are known best to patients
(e.g., sexual functioning, mood, sleep); therefore, symptom
severity and changes after treatment may be most accurately
assessed through the patients’ self-reports. There are several
existing instruments that have been used to evaluate men with
low testosterone, including sexual functioning questionnaires
[4, 5], a 7-day diary to assess psychosexual functioning [6],
several self-report measures that were designed primarily for
screening for hypogonadism [7-11], and a general assessment
of the symptoms associated with aging [12, 13]. None of these
instruments was specifically designed to comprehensively
evaluate the symptoms of hypogonadism and to detect
changes in these symptoms in response to treatment. From
conception, the development of the Hypogonadism Impact of
Symptoms Questionnaire (HIS-Q) was conducted according
to published US Food and Drug Administration (FDA)
guidelines and International Society for Pharmacoeconomics
and Outcomes Research (ISPOR) Guidelines for development
of patient-reported outcome (PRO) measures to be used as
clinical trial endpoints [14-16].

The objective of this study was to design a PRO
instrument that could be used to evaluate treatments for
hypogonadism in clinical studies of men with low testos-
terone. Such a measure may also eventually prove useful in
screening for, and assessing, the severity of hypogonadism
in clinical and research settings.

2 Methods

2.1 Design and Study Sample

The instrument development included a literature review,
input from expert clinicians, and qualitative inter-
views/focus groups with 65 male participants from the

USA (Fig. 1). The inclusion and exclusion criteria were
similar to those used for clinical trials. The inclusion
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criteria included male sex; age >18 years; clinical diag-
nosis of  hypogonadism; serum  total  testos-
terone level <300 ng/dL; and ability to read, speak, and
understand English. Participants in the first two phases of
qualitative work either were androgen-therapy naive, were
not currently on androgen therapy, or had been on andro-
gen therapy for <6 months. Participants in all phases were
excluded if they had an abnormal finding on digital rectal
examination; had a prostate-specific antigen (PSA) level
of >2.5 ng/mL; had undergone radical prostatectomy; had
a degenerative central nervous system disease or spinal
cord injury; had any clinically significant neurological,
hematological, autoimmune, endocrine, cardiovascular,
liver, renal, gastrointestinal, pulmonary, psychiatric (in-
cluding anxiety, major depressive disorder, drug or alcohol
abuse) or infectious disease; or had a history of sleep
apnea. Participants were recruited through eight geo-
graphically diverse clinical sites.

The first phase included focus groups and individual
telephone interviews for the purposes of concept elicitation
(n = 30) and subsequent cognitive interviewing (n = 21)
on the draft instrument. Cognitive interviews are qualita-
tive interviews with the objective of assessing patients’
overall understanding and the acceptability of a draft
instrument, including the instructions, recall period, draft
items, response options, and content coverage. On the basis
of feedback from regulatory agencies, additional in-person
concept elicitation interviews (n = 6) were conducted in
the second phase with a younger sample of male patients
(aged <55 years), who had lower testosterone levels
(<250 ng/dL on at least two occasions, or <225 ng/dL on
at least one occasion); these men were not on testosterone
therapy or ED medications, and they had a body mass
index (BMI) of <30. The third and final phase of work
included additional cognitive interviews (n = 8), including
three participants with congenital hypogonadism who
completed the concept elicitation and cognitive compo-
nents of the interview (Fig. 1).

2.2 Procedures

Figure 1 shows a flow chart of the steps in the HIS-Q
instrument development process. Concept elicitation was
achieved through focus groups and interviews using semi-
structured interview guides aimed at spontaneous elicita-
tion of symptoms related to hypogonadism. Subsequent
probes were also included to explore symptoms within the
sexual, mood, cognitive, and physical domains. Partici-
pants who had been on treatment for low testosterone were
asked about changes in their symptomatology they had
experienced during treatment (see the Electronic Supple-
mentary Material, available online).
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Literature Review

Purpose: To inform
the research

)

Phase 1, Round 1:
Focus Groups (FG)
Purpose: Item
Generation

N=30 Hypogonadal
patients

A4

Expert Input & Drafting of
PRO

Purpose: Review Phase 1

findings with 4 clinical experts,

revision of PRO with clinical
expert input

Phase 1, Round 2: Cognitive
Interviews

Purpose: Testing of
Comprehension, Relevance,
and Item Reduction

N=9 Hypogonadal patients

}

Phase 1, Round 3: Cognitive
Interviews

Purpose: Confirm Content
Validity, Test ePRO Device

N=12 Hypogonadal patients

.

Phase 2: Secondary Data
Analysis and Additional
Interviews

Purpose: Characterize the
clinical sample used for Phase
1 and obtain additional
qualitative data from younger
men (<55 years old)

Standalone Registration
Trials with HIS-Q as a
Primary Endpoint

-

Expert Input & Drafting of
PRO

Purpose: Review Phase 2
findings with 4 clinical
experts, revision of PRO with
clinical expert input,
translatability assessment

-

Psychometric Validation
Study

Purpose: Confirm final
content validity and determine
psychometric properties of
final measure

N=250 Hypogonadal patients

___________ o

Phase 3: Additional
Interviews (including
congenital patients)

Purpose: Confirm changes to
the instrument made
subsequent to Phase 2
qualitative work and recruit
patients with congenital
hypogonadism

N= 6 Hypogonadal patients

N=8 Hypogonadal patients

Fig. 1 HIS-Q development process. The solid boxes indicate work already completed; the dashed boxes indicate work currently underway or
planned for the future. ePRO electronic PRO, HIS-Q Hypogonadal Impact of Symptoms Questionnaire, PRO patient-reported outcome

The four focus groups each comprised 5—8 male patients
(n = 25) and were conducted by the same experienced
moderator (MKV) and trained assistant (KDS). Eleven
individual concept elicitation interviews were conducted
either over the telephone (n = 5) or in person (n = 6).
Three additional qualitative interviews were conducted
with congenital hypogonadism participants, yielding a total
combined concept elicitation sample of 39 subjects. Data
were collected and analyzed until saturation was reached,
defined as the point at which no substantially new themes,
descriptions of a concept, or terms were introduced as
additional focus groups or interviews were conducted [17].
Draft questions and response options were developed on
the basis of the results of the initial open-ended concept
elicitation phases of work.

Cognitive interviews to evaluate the content validity of the
draft instrument were conducted in three iterative rounds.
The first cognitive interviews included completion of the
paper-and-pencil instrument (n = 9) or an electronic version
of the instrument on tablet computers (n = 12). These
interviews were used to reduce the item pool through eval-
uation of the item relevance and redundancy, and were aimed
at evaluating the content validity of the instructions and
items, including assessment of item comprehension, content
coverage, appropriateness of the recall period and response
options (see the Electronic Supplementary Material,

available online). An additional round of interviews was
conducted (n = 8), aimed at confirming the concept cover-
age, evaluating minor changes to the instrument, and gath-
ering additional data on the content validity of the instrument
among specific subsamples. Specifically, younger men and
patients with congenital hypogonadism were interviewed to
determine whether the concepts and items that had been
identified were relevant and consistent among these sub-
groups of patients who experienced testosterone deficiencies
from a young age into adulthood and were underrepresented
in the original sample. These additional eight participants
increased the sample size and were helpful in further testing
the content validity of the instrument.

2.3 Measures

Participants were scored on the Aging Males Symptoms
Scale (AMS) [12, 18]. The AMS yields scores for psy-
chological, somatic, and sexual subscales, and a total score;
higher scores indicate a greater degree of symptom severity
and can be categorized on the basis of reference scores
[19]. The AMS has been used previously to characterize
the symptoms experienced by men with hypogonadism and
to evaluate responses to treatment in clinical studies,
although it was not explicitly designed for this purpose [13,
20-23]. Participants also completed a sociodemographic
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and clinical questionnaire. For each patient enrolled in the
cognitive interview phase of the work, the site staff com-
pleted a clinical form, which gathered information on the
hypogonadism diagnosis, etiology, and prior treatment of
the participants.

2.4 Analyses

Qualitative data were analyzed using qualitative analysis
software (ATLAS.ti; version 5.0) [24]. Data from the inter-
views were analyzed using thematic analysis. A coding dic-
tionary was created and continually updated with codes
emerging during the analysis process. A saturation grid was
developed to document the concepts endorsed by each par-
ticipant or focus group. The saturation grid was used to confirm
the point at which saturation was reached and no new concepts
were identified with additional focus groups or interviews.

Descriptive statistics were calculated for the sociode-
mographic and clinical questionnaire, the AMS, and the
clinical items, using SAS version 9.1.3 software.

3 Results
3.1 Participant Characteristics
3.1.1 Concept Elicitation Participants

The mean age of the concept elicitation participants was
52.3 £ 14.3 years [range 25.0-84.0], and the men were of

Table 1 Participant demographic characteristics

diverse race (Table 1). The mean of the patients’ lowest
recorded testosterone levels was 192.9 + 48.5 ng/dL, and
the patients had been diagnosed with hypogonadism for
2.7 + 2.6 years [range 0.0-11.8] (Table 2). Additional
demographic and clinical information is presented in
Tables 1 and 2. The demographic and clinical character-
istics of the men were similar to those of men participating
in prior clinical trials of testosterone replacement therapy
[25]. The mean total AMS score for the concept elicitation
participants was 39.9 &£ 10.2; their subscale scores were
10.1 (moderate) for the psychological subscale, 16.4
(moderate) for the somatic subscale, and 12.9 (severe) for
the sexual subscale.

3.1.2 Cognitive Interview Participants

The mean age of the cognitive interview participants was
51.5 & 15.4 years [range 25.0-86.0], and they included
men of diverse race (Table 1). The mean AMS score for
the cognitive interview participants was 35.0 &= 11.4 (little
impairment); subscale scores were 9.1 (moderate) for the
psychological subscale, 14.3 (moderate) for the somatic
subscale, and 11.2 (severe) for the sexual subscale.

3.2 Concept Elicitation Results

To start each focus group discussion, participants were
asked to describe symptoms they experienced related to
their hypogonadism. Sexual symptoms were the most fre-
quently noted symptoms; they were mentioned first in all

Characteristic
n = 39"

Concept elicitation,

Cognitive interviews,
n=29"

All qualitative participants,
n = 65°

Mean age, years (SD) [range]
Ethnicity, n (%)

Not Hispanic or Latino 33 (84.6)

Hispanic or Latino 6 (15.4)
Race, n (%)*

White 27 (69.2)

Black or African American 8 (20.5)

Asian 1(2.6)

American Indian or Alaska Native 0 (0.0)

Other 4 (10.3)
Living, n (%)

Living with partner or spouse, family, or friends 33 (84.6)

Living alone 6 (15.4)

52.3 (14.3) [25.0-84.0]

51.5 (15.4) [25.0-86.0] 53.0 (14.1) [25.0-86.0]

24 (82.8) 54 (83.1)
5(17.2) 11 (16.9)
25 (86.2) 49 (75.4)
2 (6.9) 10 (15.4)
0 (0.0) 1 (1.5)
134 1(1.5)

2 (6.9) 6 (9.2)
24 (82.8) 56 (86.2)
50172 9 (13.8)

* Concept elicitation included participants from phase 1, round 1 (n = 30); phase 2 (n = 6); and phase 3 (3 congenital participants only) for a

total of n = 39 (see Fig. 1)

b Cognitive interviews included participants from phase 1, round 2 (n = 9); phase 1, round 3 (n = 12); and phase 3 (n = 8) for a total of

n =29 (see Fig. 1)

¢ The categories are not mutually exclusive; 3 participants in phase 3 participated in both concept elicitation and cognitive interviews
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Table 2 Participant clinical Characteristic
characteristics

Concept elicitation, n = 360

Serum total testosterone level

Mean minimum serum total testosterone level, ng/dL (SD) [r'cmge]c‘d 192.9 (48.5) [81.0-283.0]

Hypogonadism etiology, n (%)

Primary congenital 4 (11.1)
Primary acquired 9 (25.0)
Secondary congenital 0 (0.0)
Secondary acquired 5(13.9)
Combined 0 (0.0)
Unknown 15 (41.7)
Missing 3(8.3)
Specific suspected etiology/diagnosis, n (%)
Klinefelter’s syndrome 3(8.3)
Chief complaint or presenting symptom, n (%)
Low libido 6 (16.7)
ED 5(13.9)
Feeling tired 5(13.9)
Fatigue 3 (8.3)
Unknown 7 (19.4)
Other® 9 (25.0)

Mean time since diagnosis (clinic report), years (SD) [range]

Clinical history of medications prescribed for hypogonadism, n (%)

2.7 (2.6) [0.0-11.8]

Testosterone: gel 23 (63.9)
Testosterone: injection 2 (5.6)
Testosterone: mode of administration not specified 1(2.8)
ED treatment® 1(2.8)
Unknown 7(19.4)
None 9 (25.0)
Medication prescribed for ED, n (%)
Cialis 4 (11.1)
Levitra 2 (5.6)
Viagra 5(13.9)
Comorbid conditions, n (%)f
Anxiety 3 (8.3)
Depression 3(8.3)
Obesity 4 (11.1)
Cardiovascular disease 7 (19.4)
Pulmonary disease 1(2.8)
Sleep apnea 1(2.8)
Other" 9 (25.0)

Mean patient height
Inches (SD) [range]
Centimeters (SD) [range]
Mean patient weight
Pounds (SD) [range]
Kilograms (SD) [range]
Mean BMI, calculated (SD) [range]i

70.3 (3.3) [66.0-77.0]
178.6 (8.4) [167.6-195.6]

215.9 (36.6) [145.0-303.0]
97.9 (16.6) [65.8-137.4]
30.9 (5.4) [23.4-44.7]

BMI body mass index, ED erectile dysfunction, SD standard deviation
% Clinical forms were not received from 3 participants, thus the total n = 36
® Clinical information was not collected on participants as part of the cognitive interview protocol

¢ Serum total testosterone levels were assessed on the basis of a retrospective chart review for the year prior to the date of the
focus groups; patients included in these analyses had between 1 and 5 serum total testosterone levels recorded

9 The average minimum serum total testosterone level was the average of each participant’s lowest recorded testosterone level

¢ Other chief complaints or presenting symptoms included behavior (n = 1), decreased energy (n = 1), frequency (n = 1),
gynecomastia (n = 1), low testosterone (n = 1), routine prostate check (n = 1), sexual dysfunction (n = 1), trying to achieve
pregnancy (n = 1), weight gain (n = 1), and testicular size as an incidental finding on physical examination (n = 1)

f These categories are not mutually exclusive
€ Off-label use of an ED medication was reported by 1 participant and is therefore included here

" Other conditions reported by participants included benign prostatic hyperplasia (2 = 2), chronic shoulder pain (n = 1), diabetes
(n = 1), hypertension (n = 5), insomnia (n = 1), status post-stroke (n = 1), seizure disorder (n = 1), and type 2 diabetes (n = 2)

I BMI was calculated using the following formula: BMI = (weight in pounds x 703)/((height in inches) x (height in inches))
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four focus groups and in five of the 11 individual inter-
views (Fig. 2). The results from the primary concept elic-
itation phase among 36 participants yielded six symptom
domains: sexual, physical, energy, sleep, cognition, and
mood symptoms (Fig. 3). The sexual symptoms fitted into
three broad categories: sexual desire, sexual functioning,
and sexual pleasure. The most commonly reported sexual
symptom was low sexual desire, which was identified by
23 of the 36 participants (64 %). Difficulty achieving
erections and difficulty maintaining erections were each
discussed by 18 participants (50 %). Other symptoms
reported by participants included less sensation/pleasure
(n = 7; 19 %), difficulty achieving orgasm (n = 4; 11 %),
premature ejaculation (n = 5; 13.9 %), and no morning
erection (n = 3; 8 %).

The majority of the participants reported a range of
symptoms that fitted within the general domain of tiredness
(n =23; 64 %), exhaustion (n=7; 19 %), physical
tiredness (n = 6; 17 %), or no energy/low energy (n = 17;
47 %). These symptoms had profound and interrelated
impacts on participants’ lives. Feelings of tiredness led to

70.0%

60.0% -

which affected sleep quality, which led to feelings of
physical tiredness or weakness in the subsequent days.

01-103: “... mostly, I was just tired. I just didn’t have
any energy. I just couldn’t—you know—what I used
to do ... I woke up in the morning, I felt like I was
more tired than when I went to bed ... you just find
yourself exhausted. And then on top of it now, I don’t
have that energy I used to have.”

The sleep disturbances the participants described were
varied; the participants reported that they regularly woke
up at night (n = 10; 28 %), had difficulty going back to
sleep (n = 4; 11 %), or had poor quality sleep (n = 8;
22 %); nine of the men (25 %) reported increased napping.

The physical symptoms the participants described were
related to weight gain (n = 9; 25 %), muscle loss (n = 6;
17 %), body shape changes (n = 4; 11 %), and hair loss
(n = 2; 6 %). They also reported several mood symptoms,
including depression/sadness/feeling low (n = 16; 44 %),
frustration (n = 5; 14 %), anger (n = 7; 19 %), intoler-
ance or impatience (n = 8; 22 %), and irritability or

50.0%

40.0%

30.0% -

20.0%

10.0%

Proportion of Participants Endorsing Concept

0.0%

Low/loss of sexual desire

naps, which interfered with ability to stay asleep at night,  crankiness (n = 14; 39 %). Participants frequently
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Fig. 2 Summary of concept elicitation results. Symptoms reported by
5 or fewer participants included difficulty achieving orgasm (n = 4);
premature ejaculation (n = 5); no morning erection (n = 3); diffi-
culty going back to sleep (n = 4); easily tired, winded (n = 4); body
shape changes (n = 4); loss of body hair (n = 2); mellow (n = 2);
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introverted/alone (n = 5); frustrated (n = 5); fear of rejection
(n = 1); anxiety (n = 4); moody, emotional, sensitive (n = 3); focus
(n = 3); concentration (n = 4); indecisive (n = 1); less drive/ambi-
tion (n = 3); and short attention span (n = 3)
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Hypogonadal Impact of Symptoms Questionnaire (HIS-Q)
v

CORE SYMPTOMS

Cognition Domain
* | Memory

Sexual Domain Mood Domain

Energy Domain

« | Frequency of Sexual Activity  « 1 Tiredness « 1 Depression / Sadness

+ | Erectile Functioning + | Energy « 1 Irritability * | Attention
« | Efficiency in completing Tasks

« | Sexual Desire « 1 Exhaustion

]

DISTAL SYMPTOMS

Mood Domain Physical Domain

« | Happiness with body

Sexual Domain Sleep Domain

+ | Sexual Enjoyment/Satisfaction + 1 Dozing/naps + | Self-confidence

« A Sexual Behavior « 1 Sleep problems » | Security in masculinity + | Happiness with weight

* 1 Easily upset « | Happiness with muscle mass

* 1 Impatience * 1 Muscle Weakness

* 1 Anxiety

* 1 Lonely / Isolated

* 1 Anger / Frustration / Moodiness
« | Interest in leisure activities

+ | Enjoyment of life

Fig. 3 Preliminary HIS-Q conceptual framework

associated mood symptoms with problems they experi-
enced with sexual functioning. Many of the men reported
having less confidence or lower self-esteem (n = 10;
28 %). A few men also reported symptoms such as feeling
mellow, introversion, feeling alone, fear of rejection, anx-
iety, and being moody, emotional, or sensitive. Finally,
within the cognitive domain, participants reported issues
with motivation (n = 16; 44 %), loss of interest (n = 11;
31 %), problems with memory/forgetfulness (n = 11;
31 %), problems with focus/concentration (n = 6; 17 %),
less drive/ambition (n = 3; 8 %), short attention span
(n = 3; 8 %), and indecisiveness (n = 1; 3 %).

The results from concept elicitation interviews with men
(n = 6) who were recruited on the basis of more stringent
recruitment criteria—yielding a sample that was younger
(aged 18-55 years), was not taking ED medications, and
had lower serum testosterone levels (<250 ng/dL)—did
not differ from those observed in the rest of the sample. In
addition, when stratified according to age group (<55 years
versus >55 years), by testosterone treatment status, and by
ED treatment status, there were no notable differences in
the nature or frequency of the symptom concepts across the
groups. Interviews with the congenital participants (n = 3)
yielded some additional physical signs and symptoms,
including decreased testicle size, gynecomastia, height, and
kneecap appearance. However, these concepts were not
added to the HIS-Q, as they are identifiable by physical
examination and may not be best assessed through self-
report by patients.

Patients were asked to report on changes in symp-
tomatology they had experienced during treatment. This
information was used to determine which symptoms may
be impacted by treatment, and also to clarify the language
that participants used when discussing changes in their
symptoms. The participants most frequently noted
improvements in sexual symptoms, libido, and energy
levels:

02-104: “... the erections were better, sex was better,
ejaculations were better; I started noticing a good
difference, high energy; I was keeping the weight
down.”

01-108: “I have more desire than I did for a long
time.”

01-109: “My energy level’s up; my libido’s up.”

03-104: “Well, you have a drive again. I have interest
in my wife, so it does make a difference.”

To a lesser extent, the men who had been on treatment
also reported improvements in their erectile functioning
and memory, and increased muscle mass.

3.3 Instrument Development
The qualitative results were used to generate a draft HIS-Q

instrument. Participants reported that their symptoms varied, in
some cases daily, but most felt they would be best recalled over
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a 1- to 2-week period. The decision to use a recall period of
2 weeks for the sexual and physical symptoms was prompted
by concerns regarding the frequency of sexual activity for many
men with hypogonadism and reports that accurate recall would
be difficult for a period longer than 2 weeks. A recall period of
1 week was used for the energy, sleep, cognitive, and mood
symptoms. A Likert-type five-point ordinal scale was chosen,
with response options on the final draft version that ranged from
“not at all” to “extremely” and from “never” to “always” for
severity and frequency items, respectively.

Once developed, the initial item pool was reviewed by
the co-authors who are expert clinicians in the field of
hypogonadism (SEA, LRD, ADS, and AD). In addition, a
cultural and linguistic translation expert reviewed the draft
of the instrument to improve the clarity and translatability.
The initial draft HIS-Q included a total of 62 questions
within the sexual (22), physical (3), energy (8), sleep (7),
cognition (5), and mood (17) domains.

3.4 Cognitive Interview Results

The draft HIS-Q was further evaluated through one-on-one
cognitive interviews with 29 patients. The results of these
interviews suggested that most of the items were consis-
tently understood by participants, the instrument was rele-
vant and comprehensive in terms of the content coverage,
and the recall periods and response options were appropri-
ate. Nine of the original draft items were removed on the
basis of the three rounds of cognitive debriefing because
they were inconsistently interpreted, difficult to answer,
redundant/overlapped with other items, and/or were not
relevant. On the basis of the participant feedback, the current
draft HIS-Q includes a total of 53 questions—sexual (17),
physical (4), energy (4), sleep (6), cognition (5), and mood
symptoms (17)—and includes recall periods of either
14 days (sexual and physical domains) or 7 days (energy,
sleep, cognition, and mood domains). The preliminary
conceptual framework for the instrument is shown in Fig. 3.

4 Discussion

The HIS-Q is a PRO instrument aimed at measuring the
frequency and severity of symptoms of hypogonadism, and
is designed to be used to evaluate changes in symptoma-
tology in response to treatment. The instrument is being
developed according to current FDA guidelines [14] and is
intended to capture important changes in hypogonadal
symptomatology. The current draft instrument includes 53
questions across the sexual, physical, energy, sleep, cog-
nition, and mood domains.

The HIS-Q domains and symptoms are similar—but not
identical—to those reported in the recently developed New
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England Research Institutes (NERI) Hypogonadism
Screener (NERI-HG) [7]. It is interesting to note that the 53
draft items that currently constitute the HIS-Q cover a
much broader range of symptoms than those represented by
the NERI-HG, an 18-item screening instrument [10]. The
current draft HIS-Q includes many of the same concepts as
the NERI-HG but includes substantially more symptoms,
many of which appear to represent disparate concepts,
particularly within the sexual, mood, and cognitive
domains. Future plans for the HIS-Q include item reduction
and psychometric evaluation. Given the different intended
uses of each PRO, with the NERI-HG primarily intended as
a screener and the HIS-Q intended as a measure of severity
and changes in symptomatology, it would not be surprising
to find that the HIS-Q ultimately includes a larger number
of items, which together constitute a more detailed evalu-
ation of a broader range of symptoms.

Overall, the men participating in the focus groups most
commonly reported symptoms of sexual dysfunction and
tiredness. While these are commonly experienced by men
with low testosterone, it is important to consider that
recruitment through clinical sites may have increased the
chances of identifying symptoms associated with treatment
seeking. Future studies may include control subjects to
determine the extent to which those symptoms that are
included in the HIS-Q discriminate between men with and
those without hypogonadism.

A unique aspect of the current study was that those
participants who had been treated for their hypogonadism
were specifically asked to report on the changes they had
experienced as a consequence of treatment. Asking this
question is likely to highlight symptoms that are most
noticeable and relevant to participants, are highly bother-
some, and potentially may be most sensitive to changes in
serum total testosterone levels. The majority of the par-
ticipants noticed changes in their energy level and an
increased libido after starting testosterone replacement
therapy. In future studies, HIS-Q items and scale scores
will be correlated with serum total testosterone levels, both
at a single point in time and with respect to changes over
time.

5 Conclusion

The draft HIS-Q is a comprehensive PRO measure, which
was designed to assess symptom frequency and severity
among men with hypogonadism. The content validity of
the draft HIS-Q, including the items, response options, and
recall period, are suitable and have been confirmed through
focus groups and cognitive interviews. A prospective
psychometric evaluation study of the HIS-Q has recently
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been completed [26]. This subsequent study was conducted
for the purposes of item reduction to generate the final HIS-
Q instrument and to evaluate the reliability, validity, and
responsiveness of the measure. The results from the current
study, which provide evidence for the content validity of
the draft HIS-Q, may be used in conjunction with infor-
mation from the psychometric evaluation study to support
the use of the final version of the HIS-Q to assess the
symptoms associated with low testosterone in adult males.
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