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Factors that may be influencing the rise in prescription testosterone
replacement therapy in adult men: a qualitative study

Alekhya Mascarenhas', Sobia Khan', Radha Sayal', Sandra Knowles', Tara Gomes'*?, and Julia E. Moore'

'St. Michael’s Hospital, Li Ka Shing Knowledge Institute, Toronto, Ontario, Canada, ?The Institute for Clinical Evaluative Sciences, Toronto, Ontario,
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Abstract

Objective: To explore and describe the factors that may be influencing the rise of prescribing
and use of testosterone replacement therapy (TRT) in adult men.

Design: A rapid qualitative research design using semi-structured interviews with providers and
patients.

Setting: Ontario, Canada.

Participants: Nine men who have used TRT (referred to as “patients”), and six primary care
clinicians and seven specialists (collectively referred to as “providers”) who prescribed or
administered TRT.

Method: Patients’ and providers’ perspectives were investigated through semi-structured
interviews. A purposive sampling approach was used to recruit all participants. We conducted
qualitative analysis using the framework approach for applied health research.

Main findings: Participants perceived the following factors to have influenced TRT prescriptions
and use in adult men: provider factors (diagnostic ambiguity of age-related hypogonadism and
beliefs about appropriateness of TRT) and patient factors (access to information on TRT and
drug seeking behavior). They perceived that these factors have perpetuated a rise in
prescription in the absence of clear clinical guidelines and unclear research evidence on the
safety and efficacy of TRT.

Conclusion: The findings of this study highlight that much work still needs to be done to
improve diagnostic accuracy and encourage appropriate TRT prescription in adult men. In
addition, both patients and providers need more information about the risks and long-term
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effects of TRT in men.

Introduction

Classic male hypogonadism (i.e. testosterone deficiency) is
the direct consequence of pathologies such as testicular
failure or hypothalamic-pituitary dysfunction. Testosterone
replacement therapy (TRT) is a therapeutic option generally
recommended for men with classic hypogonadism, with the
goal of restoring testosterone levels to the ‘‘normal’’ male
physiological range [1]. Age-related declines in testosterone
(referred to as age-related hypogonadism or late-onset
hypogonadism ‘‘LOH’’) may also be treated with TRT.
However, LOH is not well understood, and the medicalization
of this condition as ‘‘low-T"" or ‘‘andropause’’ has garnered
considerable controversy [2,3].

Address for correspondence: Alekhya Mascarenhas, Research
Coordinator, Knowledge Translation Program, Li Ka Shing Knowledge
Institute, St. Michael’s Hospital, 30 Bond Street, Toronto, Ontario,
Canada M5B 1W8. E-mail: mascarenhasa@smbh.ca

There is mixed evidence on the efficacy and safety of TRT
in older men [4-7]; a recent systematic review of 39
randomized control trials found no significant benefits from
its use and limited data on harms [8]. The U.S. Food and Drug
Administration has cautioned against TRT use for LOH [9],
although other regulatory agencies (e.g. European Medicines
Agency) have not done so [10]. Recent studies have
highlighted a rise in the number of TRT prescriptions
dispensed to both older and younger men in Canada and the
USA [9,11-13], which elucidates a pattern of increasing TRT
use among adult males in general. In the absence of clear
evidence on the balance of harms and benefits, it is unclear
how physicians in Canada decide to prescribe TRT for LOH.
To date, there have been no published studies that have
attempted to explain the trends of TRT prescription and use in
Canada. Given that there could be safety concerns regarding
TRT (e.g. risk of cardiovascular death) [14-17], more
information is needed to understand the context surrounding
recent reports of rising prescription and use of TRT,
particularly related to LOH and other potential causes of
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low testosterone that are not related to underlying diseases
among adult males.

The purpose of this study is to explore factors that
influence the prescription and use of TRT in Ontario, with a
primary focus on TRT for LOH. The scope of the study does
not include the investigation of influences on non-prescription
TRT (e.g. TRT purchased by patients on the Internet for non-
medical use). This work was conducted as part of a larger
drug class review by the Ontario Drug Policy Research
Network (ODPRN), which includes four complementary
studies describing the cost effectiveness, safety, efficacy and
utilization patterns of prescription TRT with the goal of
providing rapid research findings to policy makers in
Ontario’s public drug funding program [18-21].

Methods
Study design

We conducted a qualitative study using the framework
approach [22], a methodology that enables rapid and focused
data collection and analysis by identifying a priori concepts
from the literature [22,23]. Qualitative research can elucidate
key perspectives on drug therapies and shed light on the
subjective experience of patients and prescribers that is often
excluded from quantitative research [24].

Sampling

We used purposive sampling to recruit three groups from
Ontario: (1) male TRT users; (2) primary care clinicians (i.e.
nurses, pharmacists, primary care physicians) and (3) spe-
cialists (i.e. physicians specializing in endocrinology or
urology). In keeping with current practice in qualitative
health literature, sampling continued until theoretical satur-
ation — the point when little or no new findings were being
gleaned from consecutive interviews [25]. Though this study
had a primary focus on TRT use for LOH, our secondary
focus was on examining factors related TRT use in general
that may explain the overall rising trend in prescribing.
Therefore we included adult men over the age of 18 using
TRT for LOH, to treat classic hypogonadism, or for non-
specific use. We also purposively sampled negative cases.
Since most sampling methods in qualitative research are non-
probabilistic there is an inherent risk of selection bias. To
mitigate this, negative case sampling is used to select 1-2
participants from the study population who differ from the
recruited sample so as to introduce diverse perspectives. A
negative case is usually defined during the data collection
period and is recruited as needed [26]; in this study, it was
defined as a male patient who uses non-prescription TRT.

Our recruitment methods included distributing messages
through fax, e-mail or social media; leveraging clinician
networks and circles of contact and posting flyers in clinics.
Recruitment continued until we achieved saturation of
themes [27].

Data collection

We collected data through one-on-one, semi-structured,
30-60-min telephone interviews. The interview guide was
informed by a literature scan and input from specialist
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clinicians. The guide, attached in Appendix A of
Supplementary material, was influenced by concepts from
the Triple-A Framework by Morgan et al. [28], which
includes three key domains for pharmaceutical investigations:
affordability, accessibility and appropriateness. Interviews
were audio recorded and transcribed.

Data analysis

We analyzed data using the framework approach. A coding
framework was developed to include topics from the raw data
as well as a priori concepts. Two analysts independently
coded data and discrepancies were resolved in consensus
meetings. The framework was adapted during the coding
process to include emergent ideas or themes.

Ethics approval

This study received research ethics approval in April 2014
from the St. Michael’s Hospital Research Ethics Office.

Findings
Participant demographics

Twenty-two participants from across Ontario completed semi-
structured interviews in this study including: nine patients
(including one negative case), six primary care clinicians and
seven specialists. Participant demographics can be found in
Tables 1 and 2.

The themes below describe factors that participants
perceived influence TRT prescriptions in adult men under
two main headings — provider factors (diagnostic ambiguity
and beliefs about appropriateness) and patient factors (access
to information and drug seeking behavior). ‘‘Providers’” refer
to all types of clinicians that prescribe TRT, and ‘‘patients’
refer to men who use TRT.

Provider factors

Diagnostic ambiguity

The non-specificity of LOH symptoms introduces a high level
of uncertainty in the diagnosis of hypogonadism and subse-
quent prescription of TRT; in contrast, patients with classic

Table 1. Provider characteristics and
demographics.
Total sample (n=13) n %
Primary care clinicians
Primary care physicians 3 23
Nurses 2 15
Pharmacists 1 9
Specialists
Urologists 5 38
Endocrinologists 2 15
Years of practice
<5 2 15
5-15 5 38
>15 6 47
Type of practice
Full-time 12 91
Part-time 1
Geographic location
Urban 13 100
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hypogonadism were described as easier to diagnose than
those with LOH. As such, various diagnostic strategies for
LOH have been used, observed or experienced by participants
(Table 3). Some providers expressed a desire to rule out other
health conditions before starting a trial of TRT (Strategies A
and B). Others preferred to start a patient on TRT first and
monitor its effects before deciding if testing for other
conditions is warranted. Both patient and provider partici-
pants mentioned that they know of primary care physicians or
specialists who prescribe TRT without testing for low
testosterone levels and based on informal discussions or
email communication (Strategy F).

Providers who require testosterone testing prior to
prescribing TRT explained that there is no consensus on
what constitutes ‘‘low” or ‘‘normal’’ test results. Clinical
guidelines on interpreting and administering diagnostic tests

Table 2. Patient characteristics and demographics.

Total sample (n=9) n %
Age
25-34 1 11
35-44 1 11
45-54 2 22
55-64 1 11
65+ 4 45
Employment status
Full-time 5 55
Part-time 0 0
Unemployed (retired, disability) 4 45
Type of hypogonadism (related condition)
Classic (Klinefelter’s Syndrome) 1 11
Classic (HIV) 1 11
Classic (Hodgkin’s Lymphoma) 1 11
LOH 6 67
Years on TRT
<5 6 67
5-15 2 22
>15 1 11
TRT prescribed by
Family doctor 5 55
Urologist 2 22
Endocrinologist 1 11
Independent supplier 1 11
TRT currently using
Delatestryl 3 33
Androgel 4 45
Andriol 2 22
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were perceived to be vague. Furthermore, since patients with
low testosterone may be asymptomatic, some provider
participants wondered whether cutoffs for normal ranges of
serum testosterone should vary by individual.

Is your current testosterone too low for you? or is it too low
for what you are used to?— — Primary Care Physician

Providers described using total serum testosterone
thresholds for hypogonadism that ranged from 0 to 15
nanomoles per liter. Providers and patients also described
varying preferences for the types of tests used (i.e. total serum
testosterone levels versus bioavailable testosterone levels).
Some provider participants prefer the total serum testosterone
test because it is covered by the Ontario Health Insurance
Plan and because they doubt the accuracy of bioavailable tests
conducted in private laboratories (Table 3, strategies A and
D). Others conduct both tests and compare results (Table 3,
strategies B and C). All specialist participants preferred to test
patients in the morning and repeat tests at least twice, in
accordance with clinical guidelines, whereas most patients
and primary care clinician participants did not perceive the
timing of the test or repeat testing as crucial for diagnosis.

Beliefs about appropriateness of TRT

Participants revealed three different perspectives on the
appropriateness of TRT. First, some providers described it
as a treatment that should be reserved only for ‘‘profoundly
low’” cases where men have lost the ability to produce
testosterone due to disability, treatments or diseases. In
general, specialist participants with an interest in pituitary
disorders or oncology tended to hold this view. The second
perspective came from primary care physician and specialist
participants with an interest in men’s health. This group
tended to believe that appropriateness of TRT can vary
depending on the individual patient’s symptoms, test results
and overall health profile. Physicians in this group were more
likely to consider prescribing TRT to patients whose lab tests
suggest that their serum testosterone levels are on the low end
of normal. The last perspective came from primary care
physician and general urologist participants who described
that TRT may be appropriate for any patient with symptoms
and a low test result, without consideration of the underlying
causes of hypogonadism.

Table 3. Diagnostic strategies described by both patient and provider participants.

Testing to rule

out other

Administration of conditions (thyroid
Diagnostic Strategies a symptom Informal discussion Bioavailable/free Serum/total abnormalities,
Described by Participants® questionnaire about symptoms testosterone test testosterone test depression, etc.)
Strategy A vV vV Vi v/
Strategy B Y% vV Vv V
Strategy C V vV Y
Strategy D VvV Vv
Strategy E % vV
Strategy F V

*Since these were qualitative interviews, we did not survey the number of participants who used each strategy, but included in the table those that were
mentioned by physicians during discussion. The purpose of this table is to display the variety of diagnostic strategies that are potentially being used in

Ontario; this list may not be entirely inclusive of all available strategies.
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Provider discussions about appropriateness were also
influenced by their interpretation of the limited evidence on
the safety of TRT. Some believe that ‘‘myths’’ about the
safety of TRT exist, specifically regarding the potential harms
of TRT use in men with prostate cancer, but that the balance
of evidence favors TRT. Others were more cautious because
there are no studies on the long-term consequences of TRT in
older men. The case of female hormone replacement therapy
was cited as an example of an aggressively promoted
treatment that ultimately resulted in notable harms.

I can see how someone might see the latest studies and say,
“my God, this is proof that [TRT] are dangerous.”
Someone like me, who follows the literature, closer
understands the potential risks and potential benefits. —
Endocrinologist

Patient factors

Access to information

A couple [of] months ago, [I was] having some blood work
done and read an article in Esquire magazine about
testosterone. I asked my family doctor to have that
checked. — Patient

Participants described that patient access to information on
TRT can facilitate their eventual TRT use. Provider partici-
pants noticed an increase in publicly available information on
TRT, particularly the concept of ‘‘andropause,”” which has
been compared to menopause by pharmaceutical advertisers.
Some provider participants felt that there was insufficient
evidence to make this claim. Others who believe in andropause
mentioned that they have posted advertisements in their clinic
about TRT. Half of the patient participants described discover-
ing TRT and learning about its effects through posters at their
pharmacy or physician’s office, through friends or coworkers,
popular magazines or through Internet browsing. This initial
discovery was often the gateway to targeted searching for more
information on the benefits of TRT and how to access these
drugs. Patients of all ages described how the information they
read really ‘‘spoke to’’ their perceived needs, some of whom
felt they had been misdiagnosed as having depression.
Information on improved sexual function and energy levels
was of particular interest to these participants.

The second half of patient participants described hearing
about TRT for the first time through a suggestion from their
physician, usually during a visit about a related condition (e.g.
chemotherapy treatment). While most patient participants
found it easy to access information on the positive effects of
TRT and how to acquire it, they seemed to have little
knowledge about its side effects or risks. Some expressed a
desire to receive more information from their physician on the
availability of different formulations, the pros and cons of
each, as well as the risks of long-term use of TRT.

Drug seeking behavior

All participant groups discussed the persistence of some
patients in attempting to acquire and use TRT.

Factors influencing the rise in prescription TRT 93

Provider participants described an increase in the number of
patients requesting to be put on a trial of TRT. Some patients
described spending hours thinking of ways to acquire TRT,
talking to friends who use it and requesting referrals to
specialists. One participant did not feel satisfied with his
physician’s advice, so he increased his TRT dose and
subsequently requested switching products when he did not
perceive any immediate effects. Another participant, who was
recruited as a negative case for this study, described his
experience of buying a topical TRT from a supplier at his
gym. Patients who are particularly persistent have described
going to multiple physicians until they were able to find one
that was amenable to prescribing them TRT.

Discussion

This study provides insight on the rise in TRT prescription
rates in Ontario, which may be relevant for other locales with
similar trends. In the absence of consistent guidelines for
LOH and long-term outcome studies on TRT clinicians may
rely more heavily on beliefs and clinical judgment when
deciding how to prescribe TRT to their patients. In this
environment of uncertainty, patients who are persistent in
their quest for TRT may be successful in either finding a
physician who is willing to prescribing TRT or convincing
their current physician to explore treatment options. The large
volume of information available on TRT and its benefits may
also be influencing more patients to request TRT trials. While
our sample included both LOH and classic hypogonadism
patients, similar themes were elucidated from both groups.
The latter group was more likely to have heard about TRT
from their physician.

To our knowledge, there are no other published studies
that have specifically explored provider and patient percep-
tions of TRT prescription and use. International literature on
hypogonadism and andropause has detailed various schools
of thought on diagnosis or treatment and points to a need for
more research [29-34]. A 2006 survey revealed that 70% of
primary care physician respondents in Victoria, BC were
treating male patients with TRT, although 57.4% of
respondents shared hesitations with LOH diagnosis such
as: (a) a personal belief that andropause is not a clinical
condition and (b) a lack of appropriate educational resources
to diagnose or manage it [35]. A 2007 study revealed that
52.7% of Manitoban men prescribed TRT never had a
testosterone test [36]. Our study expands on these findings
by describing how diagnostic ambiguity and physician
beliefs about appropriateness can influence these TRT
prescribing patterns.

Though various guidelines exist and are clearer for
diagnosing classic hypogonadism, they lack the specificity
needed to diagnose LOH. One issue is that the definition of
“low’’ serum testosterone level (i.e. nmol/L of serum
testosterone) is not standardized across guidelines
[1,37-40], with suggested indicators for deficiency ranging
from 6.9 to 1lnmol/L. The FEuropean Association of
Urology’s Guideline has acknowledged that hypogonadism
is “‘more subtle and not always evident by low testosterone
levels.”” The American Endocrine Society’s expert panelists
had varying opinions about indicators, with their conclusion
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being that the ‘‘lack of definitive studies precludes an
unequivocal recommendation’’ for older men with lower
testosterone levels. Our research elucidates the need for clear,
systematic and standardized guidelines on the diagnosis of
LOH. Widespread dissemination of these guidelines to raise
awareness of TRT prescribing recommendations among
primary care and specialist physicians is warranted.

Our findings demonstrate how patient access to informa-
tion on TRT and patient motivation may influence TRT use in
men with varying causes of hypogonadism. Other studies have
confirmed that common sources of non-clinical information
for prospective patients are: the Internet, popular press and
mass media [41,42]. Online resources claiming that testos-
terone deficiency is common, especially for older men, are
hosted by drug manufacturers and are key sources of publicly
available information [43,44]. This may cause men with non-
specific symptoms to buy-in to the belief that they have
testosterone deficiency, and that TRT may increase their
quality of life [43,45]. Our findings indicate that patients may
be less aware of the potential risks of TRT, which highlights a
need to provide more comprehensive information outlining
both risks and benefits to patients who are inquiring about
TRT in clinical settings.

Limitations

We aimed to include as many diverse viewpoints as possible,
given the time constraints of our rapid qualitative inquiry;
however, patient participant recruitment was the primary
limitation of our study. Currently, there is no consensus
regarding what should be an appropriate sample size for
qualitative studies [46]. Since the patient group was a less
homogeneous group in comparison with the clinician groups,
we were hoping for a slightly larger sample of patients
[25,27]. Other researchers have reported difficulty in recruit-
ing men for TRT research [47]; potential reasons for this may
be the sensitive nature of the health topics surrounding TRT
(e.g. libido). Despite this challenge, saturation of themes was
achieved in all participant groups. Therefore, we posit that a
larger sample of patients may not have yielded more
meaningful results.

The second limitation of this study is that, due to the small
sample size, the findings may not be representative of the
general population from which our study sample was drawn.
It should be noted that this limitation is an inherent feature of
qualitative research. The goal of qualitative research is
generally to obtain detailed descriptions of experiences and
perceptions in an effort to explain phenomena — it does not
attempt to describe variation across a population, as in
quantitative research [25].

Conclusion

This study provides context for patient and provider decision-
making as it relates to utilization trends of TRT in Ontario.
The findings highlight that much work still needs to be done
to improve diagnostic accuracy and encourage appropriate
TRT prescription. In addition, both patients and providers
need more information about the risks and long-term effects
of TRT.

Aging Male, 2016; 19(2): 90-95

Acknowledgements

We would like to thank our fellow research team members at
the Ontario Drug Policy Research Network for their input and
guidance throughout this study.

Declaration of interest

The opinions, results and conclusions reported in this paper
are those of the authors and are independent from the funding
sources and supporting organizations. No endorsement by the
Institute for Clinical Evaluative Sciences or the Ontario
Ministry of Health and Long-Term Care is intended or should
be inferred. All authors report no conflicts of interest. The
study was supported by the Ontario Drug Policy Research
Network (ODPRN), which is funded by the Health Systems
Research Fund grant from the Ontario Ministry of Health and
Long-Term Care (MOHLTC) Health Systems Research Fund
and the Institute for Clinical Evaluative Sciences (ICES), a
nonprofit research institute sponsored by the Ontario
MOHLTC. This grant was operationalized primarily at St.
Michael’s Hospital in the Li Ka Shing Knowledge Institute.

References

1. Bhasin S, Cunningham GR, Hayes FJ, et al. Testosterone therapy in
men with androgen deficiency syndromes: an Endocrine Society
clinical practice guideline. J Clin Endocrinol Metab 2010;95:
2536-59.

2. Garnick MB. Testosterone replacement therapy faces FDA scrutiny.
JAMA 2015;313:563-4.

3. Gentry J, Price DJ, Peiris AN. Hypogonadism in primary care: the
lowdown on low testosterone. South Med J 2013;106:492.

4. Vigen R, O’Donnell CI, Baron AE, et al. Association of testoster-
one therapy with mortality, myocardial infarction, and stroke in
men with low testosterone levels. JAMA 2013;310:1829-36.

5. Finkle WD, Greenland S, Ridgeway GK, et al. Increased risk of
non-fatal myocardial infarction following testosterone therapy
prescription in men. PLoS One 2014;9:e85805.

6. Shores MM, Smith NL, Forsberg CW, et al. Testosterone treatment
and mortality in men with low testosterone levels. J Clin Endocrinol
Metab 2012;97:2050-8.

7. Baillargeon J, Urban RJ, Kuo YF, et al. Risk of myocardial
infarction in older men receiving testosterone therapy. Ann
Pharmacother 2014;48:1138-44.

8. Ontario Drug Policy Research Network. Testosterone in the
treatment of androgen deficiency: Systematic review and network
meta-analysis. Available from: http://odprn.ca/wp-content/uploads/

2014/12/114-TRT-systematic-review-final-Nov-17-2.pdf [last
accessed 20 Jan 2016].
9. US. Food and Drug Administration. FDA Drug Safety

Communication: FDA cautions about using testosterone products
for low testosterone due to aging; requires labeling change to
inform of possible increased risk of heart attack and stroke with use.
U.S. Food and Drug Administration Available from: http://
www.fda.gov/Drugs/DrugSafety/ucm436259.htm [last Accessed
20 Mar 2015].

10. European Medicines Agency. No consistent evidence of an
increased risk of heart problems with testosterone medicines.
European Medicines Agency. Available from: http://www.ema.eur-
opa.eu/docs/en_GB/document_library/Referrals_document/
Testosterone_31/Position_provided_by_CMDh/WC500177617.pdf
[last accessed 20 Jan 2016].

11. Baillargeon J, Urban RJ, Ottenbacher KIJ, et al. Trends in androgen
prescribing in the United States, 2001 to 2011. JAMA Intern Med
2013;173:1465-6.

12. Piszczek J, Mamdani M, Antoniou T, et al. The impact of drug
reimbursement policy on rates of testosterone replacement therapy
among older men. PLoS One 2014;9:¢98003.



DOI: 10.3109/13685538.2016.1150994

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Hall SA, Ranganathan G, Tinsley LJ, et al. Population-based
patterns  of  prescription  androgen  use, 1976-2008.
Pharmacoepidemiol Drug Saf 2014;23:498-506.

Brand TC, Canby-Hagino E, Thompson IM. Testosterone replace-
ment therapy and prostate cancer: a word of caution. Curr Urol Rep
2007;8:185-9.

Harman SM. Testosterone in older men after the Institute of
Medicine Report: where do we go from here? Climacteric 2005;8:
124-35.

Xu L, Freeman G, Cowling BJ, Schooling CM. Testosterone
therapy and cardiovascular events among men: a systematic review
and meta-analysis of placebo-controlled randomized trials. BMC
Med 2013;11:108.

Corona G, Maseroli E, Rastrelli G, et al. Cardiovascular risk
associated with testosterone-boosting medications: a systematic
review and meta-analysis. Expert Opin Drug Saf 2014;13:1327-51.
Ontario Drug Policy Research Network. Testosterone replacement
therapy: environmental scan and local historical context. Available
from:  http://45.55.179.43/wp-content/uploads/2014/12/111-TRT-
Environmental-scan-final-dec-01.pdf [last accessed 14 Jan 2015].
Martins DFK, Yao Z, Singh S, et al. Testosterone replacement
therapy. Available from: http://45.55.179.43/wp-content/uploads/
2014/12/112-TRT-Pharmacoepi-final-report-CENSORED-
04decl4.pdf [last accessed 14 Jan 2015].

Wells GEJ, Kelly S, Peterson J, et al. Testosterone in the treatment
of androgen deficiency: systematic review and network meta-
analysis. Available from: http://45.55.179.43/wp-content/uploads/
2014/12/114-TRT-systematic-review-final-Nov-17-2.pdf [last
accessed 14 Jan 2015].

Coyle DLK, Sabarre KA, Tingley K. Testosterone replacement
therapy: pharmacoeconomics unit. Available from: http://
45.55.179.43/wp-content/uploads/2014/12/113-TRT-
Pharmacoeconomics-Report-FINAL.pdf [last accessed 14 Jan
2015].

Lewis RIS, O’Conner W. Carrying out qualitative analysis. In:
Ritchie J, Lewis J, eds. Qualitative research practice: a guide for
social science students and researchers. Thousand Oaks (CA): Sage;
2003:219-62.

Smith J, Firth J. Qualitative data analysis: the framework approach.
Nurse Res 2011;18:52-62.

Evans D. Hierarchy of evidence: a framework for ranking evidence
evaluating healthcare interventions. J Clin Nurs 2003;12:77-84.
Guest G, Namey EE, Mitchell ML. Collecting qualitative data: a
field manual for applied research. Califorinia: Sage; 2013:1-60.
Johnson RB, Christensen L. Educational research quantitative,
qualitative, and mixed approaches. 5th ed. California: Sage;
2013:271.

Kuzel AJ. Sampling in qualitative inquiry. In: Crabtree BF, Miller
WL, eds. Doing qualitative research. 2nd ed. Thousand Oaks (CA):
Sage; 1999:33-45.

Morgan S, Kennedy J, Boothe K, et al. Toward an understanding of
high performance pharmaceutical policy systems: a ‘‘triple-a’’
framework and example analysis. Open Health Serv Policy J 2009;
2:1-9.

Gooren LJ, Behre HM. Diagnosing and treating testosterone
deficiency in different parts of the world: changes between 2006
and 2010. Aging Male 2012;15:22-7.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Factors influencing the rise in prescription TRT 95

Hanus M, Matouskova M, Starka L, Hill M. [Hormones and quality
of life in aging men]. Cas Lek Cesk 2003;142:157-63.

Holm AC, Fredrikson MG, Theodorsson E, et al. Change in
testosterone concentrations over time is a better predictor than the
actual concentrations for symptoms of late onset hypogonadism.
Aging Male 2011;14:249-56.

Lackner JE, Rucklinger E, Schatzl G, et al. Are there symptom-
specific testosterone thresholds in aging men? BJU Int 2011;108:
1310-15.

Morley JE, Perry III HM, Kevorkian RT, Patrick P. Comparison of
screening questionnaires for the diagnosis of hypogonadism.
Maturitas 2006;53:424-9.

Casulari LA, Motta LD. Diagnostic of andropause: a prob-
lem not yet solved. Arq Bras Endocrinol Metabol 2008;52:
1401-2.

Pommerville PJ, Zakus P. Andropause: knowledge and awareness
among primary care physicians in Victoria, BC, Canada. Aging
Male 2006;9:215-20.

Katz A, Katz A, Burchill C. Androgen therapy: testing before
prescribing and monitoring during therapy. Can Fam Physician
2007;53:1936-42.

Dohle GRAS, Bettocchi C, Kliesch S, et al. Guidelines on male
hypogonadism. Agency for Healthcare Research and Quality
(AHRQ). Available from: http://www.guideline.gov/content.
aspx?id=37626 [last accessed 15 Mar 2015].

Wang C, Nieschlag E, Swerdloff R, et al. Investigation, treatment
and monitoring of late-onset hypogonadism in males: ISA, ISSAM,
EAU, EAA and ASA recommendations. Eur J Endocrinol 2008;
159:507-14.

Lunenfeld B, Mskhalaya G, Zitzmann M, et al. Recommendations
on the diagnosis, treatment and monitoring of hypogonadism in
men. Aging Male 2015;18:5-15.

Dean J, McMahon CG, Guay AT, et al. The International Society
for Sexual Medicine’s Process of Care for the Assessment and
Management of Testosterone Deficiency in Adult Men. J Sex Med
2015;12:1660-86.

Anderson JK, Faulkner S, Cranor C, et al. Andropause:
knowledge and perceptions among the general public and health
care professionals. J Gerontol A Biol Sci Med Sci 2002;57:
M793-6.

Yan YY. Awareness and knowledge of andropause among Chinese
males in Hong Kong. Am J Mens Health 2010;4:231-6.

Gan EH, Pattman SSHSP, Quinton R. A UK epidemic of
testosterone prescribing, 2001-2010. Clin Endocrinol (Oxf) 2013;
79:564-70.

Handelsman DJ. Global trends in testosterone prescribing, 2000
2011: expanding the spectrum of prescription drug misuse. Med J
Aust 2013;199:548-51.

Braun SR. Promoting ‘‘low T’’: a medical writer’s perspective.
JAMA Intern Med 2013;173:1458-60.

Guest G, Bunce A, Johnson L. How many interviews are enough?:
An experiment with data saturation and variability. Field Methods
2006;18:59-82.

Sader MA, Griffiths KA, Skilton MR, et al. Physiological
testosterone replacement and arterial endothelial function in men.
Clin Endocrinol (Oxf) 2003;59:62-7.

Supplementary material available online



	Factors that may be influencing the rise in prescription testosterone replacement therapy in adult men: a qualitative study
	Introduction
	Findings
	Discussion
	References
	 


