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ABSTRACT

• Evidence is accruing of associations between male 
reproductive health disorders and chronic diseases such as 
coronary heart disease and type 2 diabetes.

• The links between reproductive health and general health are 
under-recognised by medical practitioners and the general 
public.

• Windows of opportunity exist for a more holistic approach to 
men’s health when men present with reproductive health 
symptoms (such as erectile dysfunction) or the reproductive 
implications of chronic disease are recognised.

• Further men’s health research is needed in Australia to guide 
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policy, innovative health promotion, and clinical practice.
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 re is increasing evidence of strong associations between

le reproductive health disorders and chronic disease,
th suggestions that male reproductive health problems

coexist with, or represent a marker for, other common conditions.1

Since one in three Australian men over 40 years of age report a
reproductive health disorder,2 potential windows of opportunity
exist for achieving a comprehensive approach to men’s health that
includes discussion and health assessments that are not limited to
the presenting complaint.

rough clinical
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nt (eg, phos-
referral for

counselling4) may be appropriate.
If the general health implications of reproductive disorders (or

the reproductive implications of medical conditions) are not
appreciated by health professionals or the wider community, they
are not investigated. In the absence of a complete medical
evaluation, treatment will not be directed by diagnosis, nor will
proper evaluation of its outcome be possible. As a result, men may
miss out on prevention advice and effective treatments that could
improve their general health, and, ultimately, their relationships
and quality of life.

Male reproductive health and heart disease

Erectile dysfunction (ED) is still under-recognised as a significant
early warning sign for cardiovascular disease in apparently healthy
men,5 as well as those with diabetes.6 Men with ED aged 55 years
or over have a 50% greater risk of developing cardiovascular
disease than men without ED;5 and a recent Australian study of
men aged 20 years or older reported a more than twofold higher
incidence of atherosclerotic cardiovascular events in men with ED
compared with men in the general population.7 Moreover, the
higher risk conferred by ED is much greater in younger men and
declines with age, as demonstrated in recent studies from both the
United States8 and Australia.7 This is a powerful message to
potentially motivate men, not only to seek help when first
experiencing ED so that they might access effective treatments and
possibly prevent progression, but, more importantly, to pursue the
opportunity for early identification and intervention to prevent
cardiovascular events.9,10

Studies suggest that the degree of risk for a cardiovascular event
after developing ED is similar to that due to being a current smoker
or having a family history of ischaemic heart disease.5 In a cohort of
men with diabetes and silent coronary artery disease, ED was a
more powerful predictor of a cardiac event than smoking or an
adverse lipid profile.6 It has also been shown that within a year of
the first significant episode of ED in men aged 55 years or over, 2%
had a major stroke or heart attack, and within 5 years, 11%.5 The

failure of men to seek advice regarding ED11 means that they may
be missing a vital warning of impending cardiovascular disease.

Male reproductive health, diabetes and obesity

For men diagnosed with diabetes, prevalence estimates of ED
range from 34% to 89%.12,13 ED in diabetes is primarily attribut-
able to neurovascular dysfunction, exacerbated in some cases by
drug effects and, occasionally, concomitant androgen deficiency.
Conversely, ED may be the presenting symptom in men with
undiagnosed diabetes,14 so glucose testing is warranted as an
integral part of ED evaluation.

Men with type 2 diabetes frequently have lower total testoster-
one levels than euglycaemic men of a similar age,15,16 and hypoan-
drogenism (ie, reduced testosterone production, although
spermatogenic function may remain intact) has been documented
in about one in three men with type 2 diabetes.15 This relationship
is likely to be mediated in part by obesity; however, testosterone
levels remain lower after controlling for body mass index17 and are
negatively correlated with insulin resistance.16

Preliminary studies suggest that testosterone therapy may
improve glycaemic control and reduce insulin resistance in men
with type 2 diabetes and functional androgen deficiency, but this
requires confirmation from better designed studies and long-term
follow-up data, particularly with respect to cardiovascular out-
comes.18

In men, a bidirectional relationship appears to exist between
obesity and testosterone. Obese men have lower total (and, to a
lesser degree, free) testosterone levels than their non-obese peers,19

and the impact of adiposity appears to be at least as important as
that of ageing. Weight loss in severely obese men increases
testosterone levels,20 but the effects of moderate weight loss in
mild to moderate obesity are not well described. Exogenous
testosterone reduces total body fat in hypogonadal and ageing
men21 and may reduce22 or prevent23 accumulation of visceral fat.
However, lifestyle advice aimed at achieving sustained weight loss
remains the mainstay of management of obesity in men without
proven androgen deficiency.

* Parts of this article have been previously published in the Andrology Australia 
newsletter, The Healthy Male Issue 31 (Winter 2009).
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The metabolic syndrome and its components (including abdom-
inal adiposity, dyslipidaemia, elevated blood pressure and insulin
resistance), as well as sleep apnoea, have been associated with
lower testosterone levels, but the related benefits of testosterone
supplementation have not been established.24,25

Male infertility and broader men’s health conditions

In about half of couples presenting for assisted reproductive
treatment (ART), male infertility is one, or the only, contributing
factor.26 The development of new technologies, such as intracyto-
plasmic sperm injection (ICSI), allows fatherhood for previously
sterile men. However, ICSI represents a “bypass procedure”, not a
treatment to restore fertility. Importantly, the “ICSI revolution”
must not lead ART clinicians to consider infertile men simply in
terms of whether motile sperm are available. The physician has a
duty of care to make a diagnosis and restore natural fertility when
possible, to identify coexistent diseases prevalent in infertile men
(eg, androgen deficiency, pituitary tumour, testicular cancer, psy-
chosexual dysfunction) and to engage couples in discussion of the
safety of ART and the health of offspring.

Notably, one in eight infertile men has evidence of androgen
deficiency, usually due to primary testicular disease.27 Klinefelter
syndrome (found in about 1 in 600 men) is often diagnosed during
evaluation of azoospermia when small testes (< 4 mL) are apparent.
As such a striking examination finding could not readily be
overlooked, it follows that genital examination is not usually being
conducted as part of physical examination in routine health
practice. Hence, most men with Klinefelter syndrome, unless
presenting with infertility, are never diagnosed28 and thus do not
receive testosterone therapy or have their other specific biopsycho-
social health needs met.

Other disorders affecting health more broadly that present with
infertility or androgen deficiency include gonadotrophin defi-
ciency due to unrecognised pituitary tumours, gonadotrophin-
releasing hormone deficiency (eg, Kallmann syndrome), haemo-
chromatosis, and opiate or anabolic steroid misuse. Increased risk
of osteoporosis in men with untreated long-term androgen
deficiency29 also necessitates more thorough investigation of men
presenting with infertility. Those with infertility and a history of
undescended testis, even after childhood orchidopexy, are at
increased risk of testicular cancer,30,31 making assessment by
physical examination and ultrasound essential. While recognising
that changing health behaviour is difficult, the fact that lifestyle
factors such as obesity, smoking and drug use may reduce semen
quality and sexual activity provides a window of opportunity for
engaging men in a health care plan that aims to improve natural
fertility and enhance health within the family life to which they
aspire.

Male reproductive health and psychological wellbeing

Living with a reproductive health problem such as infertility,
prostate disease or ED can affect men psychologically as well as
physically. Relationships can suffer, quality of life can be reduced
and social interactions can be affected.32-34 Several studies have
demonstrated increased risk of depression in men with erectile
dysfunction.34-36 Emerging evidence also suggests that depression
(depressive symptoms and medication use for depression) is
consistently associated with a range of male reproductive health
disorders.37

It is important that doctors providing treatment also provide
information or refer men to services that will assist them to cope
with the distress felt when experiencing sexual and reproductive
health problems. In some instances, treatment and recovery may
be delayed by failing to deal with the psychological element of the
condition. Involving the man’s partner in these discussions can be
helpful,38 while some men find it helpful to attend support groups
to talk with others experiencing similar problems.

Creating windows of opportunity for comprehensive 
men’s health assessment

While men express high levels of concern about their reproductive
health, many do not seek medical advice for reproductive health
conditions due to a range of factors (eg, residing in a rural area)
that create barriers to discussion of sensitive and personal health
concerns during medical consultations.11 Such barriers may lead
some men to explore alternative ways to self-manage their repro-
ductive health problems, such as the purchase of medication over
the internet, where the need for a full medical consultation is
avoided. Not only is the opportunity for a comprehensive health
assessment missed, the consumer is often unable to identify
legitimate and authoritative sources and is in danger of purchasing
contaminated or ineffective medications.39

Normalising reproductive health and raising awareness of its
associations with chronic disease may encourage men to seek help
or pay more attention to other problems (eg, management of
diabetes). Encouraging men to seek proper medical evaluation is
essential to maximising the window of opportunity for compre-
hensive health assessment and avoiding experiences that only
focus on treatment. Innovative health promotion campaigns could
test such concepts further.

Education for health professionals can help to ensure that
reproductive health is considered a key part of men’s overall health
and quality of life, opportunities are maximised, and effective
strategies for engaging men are incorporated into routine prac-
tice.40 Windows of opportunity will best arise in the context of
holistic medical practice, when the patient’s physical and emo-
tional needs are met. If such care is not provided, men may seek
assistance from heavily promoted and commercialised services.41 A
narrow focus on treatment options for reproductive disorders,
without attending to potentially serious comorbidities, can close
down the elusive window.

Improving community and professional awareness of the links
between male reproductive health, more serious health problems
and quality of life has the potential to create supportive environ-
ments in which men may be more likely to seek health advice. The
availability of quality, unbiased and evidence-based information is
essential to improving men’s understanding of health issues and to
helping them make decisions; firstly to seek help and then to
choose an appropriate form of treatment. Such educational initia-
tives must tailor activities and resources to men of different ages,
sexual orientation, or religious, cultural and socioeconomic back-
grounds.

Similarly, it is important that health professional education
incorporates strategies to include reproductive health conditions
as part of overall men’s health assessments, irrespective of age,
culture or sexual interests. This assessment should include investi-
gations that allow for early detection and prevention of other more
life-threatening conditions.
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The renewed commitment by the Australian Government to the
development of a National Men’s Health Policy is expected, at the
very least, to create greater awareness of the need to engage and
support men in various aspects of their health, including better use
of health services.42 Acknowledgement of the importance of male
reproductive health needs in the policy background papers43 and
continued support of Andrology Australia by the Australian Gov-
ernment Department of Health and Ageing44 should create more
opportunities for men and health professionals to improve their
knowledge of male reproductive health disorders and associated
conditions. It is difficult to determine the effectiveness of such
health promotion and education initiatives. However, the provi-
sion of quality, evidence-based and unbiased information and
education programs for the community is an essential first step in
improving men’s health literacy and supporting men to make
informed decisions about their health.45 Similarly, such programs
can help health professionals to better engage men with respect to
more personal and sensitive health concerns.40,46

Finally, despite the growing body of evidence pointing to strong
associations between general and reproductive health, a better
understanding of the interrelationships between health conditions
is still needed. A national longitudinal study of men’s health could
make a significant contribution to elucidating the intersection of
biomedical, psychosocial, social and environmental factors that
impact on a man’s health and wellbeing across his lifespan.47

Acknowledgements
The Andrology Australia program is supported by funding from the Austral-
ian Government Department of Health and Ageing. The Department played
no role in the writing of this article — the views expressed are our own. We
thank Dr Veronica Collins for help with editing the manuscript and Prof David
Handelsman for his thoughtful comments.

Competing interests
None identified.

Author details
Carol A Holden, PhD, Chief Executive Officer1

Carolyn A Allan, MB BS(Hons), PhD, DRCOG(UK), FRACP, Medical 
Advisor,1 and Clinical Research Fellow, Male Reproductive 
Endocrinology and Metabolism Group2

Robert I McLachlan, MB BS, FRACP, PhD, Director,1 and NHMRC 
Principal Research Fellow and Director, Clinical Andrology2

1 Andrology Australia, Monash University, Melbourne, VIC.
2 Prince Henry’s Institute, Melbourne, VIC.
Correspondence: carol.holden@med.monash.edu.au

References
1 Hackett G. The burden and extent of comorbid conditions in patients

with erectile dysfunction. Int J Clin Pract 2009; 63: 1205-1213.
2 Holden CA, McLachlan RI, Pitts M, et al. Men in Australia Telephone

Survey (MATeS): a national survey of the reproductive health and con-
cerns of middle-aged and older Australian men. Lancet 2005; 366: 218-
224.

3 Chew K, Bremner A, Jamrozik K, et al. Male erectile dysfunction and
cardiovascular disease: is there an intimate nexus? J Sex Med 2008; 5:
928-934.

4 Andrology Australia. GP Summary Guide 9: Erectile dysfunction. Mel-
bourne: Andrology Australia, 2009. http://www.andrologyaustralia.org/
docs/GPguide_09_ED.pdf (accessed Oct 2009).

5 Thompson IM, Tangen CM, Goodman PJ, et al. Erectile dysfunction and
subsequent cardiovascular disease. JAMA 2005; 294: 2996-3002.

6 Gazzaruso C, Giordanetti S, De Amici E, et al. Relationship between
erectile dysfunction and silent myocardial ischemia in apparently uncom-
plicated type 2 diabetic patients. Circulation 2004; 110: 22-26.

7 Chew KK, Finn J, Stuckey B, et al. Erectile dysfunction as a predictor for
subsequent atherosclerotic cardiovascular events: findings from a linked-
data study. J Sex Med 2010; 7: 192-202.

8 Inman BA, Sauver JL, Jacobson DJ, et al. A population-based, longitudi-
nal study of erectile dysfunction and future coronary artery disease. Mayo
Clin Proc 2009; 84: 108-113.

9 Esposito K, Ciotola M, Giugliano F, et al. Effects of intensive lifestyle
changes on erectile dysfunction in men. J Sex Med 2009; 6: 243-250.

10 Gazzaruso C, Solerte SB, Pujia A, et al. Erectile dysfunction as a predictor
of cardiovascular events and death in diabetic patients with angiograph-
ically proven asymptomatic coronary artery disease: a potential protec-
tive role for statins and 5-phosphodiesterase inhibitors. J Am Coll Cardiol
2008; 51: 2040-2044.

11 Holden CA, Jolley DJ, McLachlan RI, et al. Men in Australia Telephone
Survey (MATeS): predictors of men’s help-seeking behaviour for repro-
ductive health disorders. Med J Aust 2006; 185: 418-422. 

12 el-Rufaie OE, Bener A, Abuzeid MS, Ali TA. Sexual dysfunction among
type II diabetic men: a controlled study. J Psychosom Res 1997; 43: 605-
612.

13 Fedele D, Bortolotti A, Coscelli C, et al; on behalf of Gruppo Italiano
Studio Deficit Erettile nei Diabetici. Erectile dysfunction in type 1 and
type 2 diabetics in Italy. Int J Epidemiol 2000; 29: 524-531.

14 Sairam K, Kulinskaya E, Boustead GB, et al. Prevalence of undiagnosed
diabetes mellitus in male erectile dysfunction. BJU Int 2001; 88: 68-71.

15 Dhindsa S, Prabhakar S, Sethi M, et al. Frequent occurrence of hypo-
gonadotropic hypogonadism in type 2 diabetes. J Clin Endocrinol Metab
2004; 89: 5462-5468.

16 Grossmann M, Thomas MC, Panagiotopoulos S, et al. Low testosterone
levels are common and associated with insulin resistance in men with
diabetes. J Clin Endocrinol Metab 2008; 93: 1834-1840.

17 Barrett-Connor E. Lower endogenous androgen levels and dyslipidemia
in men with non-insulin-dependent diabetes mellitus. Ann Intern Med
1992; 117: 807-811.

18 Kapoor D, Goodwin E, Channer KS, Jones TH. Testosterone replacement
therapy improves insulin resistance, glycaemic control, visceral adiposity
and hypercholesterolaemia in hypogonadal men with type 2 diabetes.
Eur J Endocrinol 2006; 154: 899-906.

19 Feldman HA, Longcope C, Derby CA, et al. Age trends in the level of
serum testosterone and other hormones in middle-aged men: longitudi-
nal results from the Massachusetts male aging study. J Clin Endocrinol
Metab 2002; 87: 589-598.

20 Hammoud A, Gibson M, Hunt SC, et al. Effect of Roux-en-Y gastric
bypass surgery on the sex steroids and quality of life in obese men. J Clin
Endocrinol Metab 2009; 94: 1329-1332.

21 Page ST, Amory JK, Bowman FD, et al. Exogenous testosterone (T) alone
or with finasteride increases physical performance, grip strength, and
lean body mass in older men with low serum T. J Clin Endocrinol Metab
2005; 90: 1502-1510.

22 Mårin P, Holmäng S, Jönsson L, et al. The effects of testosterone
treatment on body composition and metabolism in middle-aged obese
men. Int J Obes Relat Metab Disord 1992; 16: 991-997.

23 Allan CA, Strauss BJ, Burger HG, et al. Testosterone therapy prevents
gain in visceral adipose tissue and loss of skeletal muscle in nonobese
aging men. J Clin Endocrinol Metab 2008; 93: 139-146.

24 Allan CA, Strauss BJ, McLachlan RI. Body composition, metabolic syn-
drome and testosterone in ageing men. Int J Impot Res 2007; 19: 448-
457.

25 Liu PY, Caterson ID, Grunstein RR, Handelsman DJ. Androgens, obesity,
and sleep-disordered breathing in men. Endocrinol Metab Clin North
Am 2007; 36: 349-363.

26 De Kretser DM. Male infertility. Lancet 1997; 349: 787-790.
27 Andersson AM, Jørgensen N, Frydelund-Larsen L, et al. Impaired Leydig

cell function in infertile men: a study of 357 idiopathic infertile men and
318 proven fertile controls. J Clin Endocrinol Metab 2004; 89: 3161-3167.

28 Bojesen A, Juul S, Gravholt CH. Prenatal and postnatal prevalence of
Klinefelter syndrome: a national registry study. J Clin Endocrinol Metab
2003; 88: 622-626.

29 De Rosa M, Paesano L, Nuzzo V, et al. Bone mineral density and bone
markers in hypogonadotropic and hypergonadotropic hypogonadal men
after prolonged testosterone treatment. J Endocrinol Invest 2001; 24:
246-252.
710 MJA • Volume 192 Number 12 • 21 June 2010



CLINICAL UPDATE
30 Walsh TJ, Croughan MS, Schembri M, et al. Increased risk of testicular
germ cell cancer among infertile men. Arch Intern Med 2009; 169: 351-
356.

31 Walsh TJ, Dall’Era MA, Croughan MS, et al. Prepubertal orchiopexy for
cryptorchidism may be associated with lower risk of testicular cancer. J
Urol 2007; 178: 1440-1446.

32 Peterson BD, Newton CR, Rosen KH, Skaggs GE. Gender differences in
how men and women who are referred for IVF cope with infertility stress.
Hum Reprod 2006; 21: 2443-2449.

33 Peronace LA, Boivin J, Schmidt L. Patterns of suffering and social
interactions in infertile men: 12 months after unsuccessful treatment. J
Psychosom Obstet Gynaecol 2007; 28: 105-114.

34 Korfage IJ, Pluijm S, Roobol M, et al. Erectile dysfunction and mental
health in a general population of older men. J Sex Med 2009; 6: 505-512.

35 Araujo AB, Johannes CB, Feldman HA, et al. Relation between psychoso-
cial risk factors and incident erectile dysfunction: prospective results from
the Massachusetts Male Aging Study. Am J Epidemiol 2000; 152: 533-
541.

36 Rosen RC, Fisher WA, Eardley I, et al. The multinational Men’s Attitudes
to Life Events and Sexuality (MALES) study: 1. Prevalence of erectile
dysfunction and related health concerns in the general population. Curr
Med Res Opin 2004; 20: 607-617.

37 Holden CA, McLachlan RI, Pitts M, et al. Determinants of male reproduc-
tive health disorders: the Men in Australia Telephone Survey (MATeS).
BMC Public Health 2010; 10: 96.

38 Dean J, Rubio-Aurioles E, McCabe M, et al. Integrating partners into
erectile dysfunction treatment: improving the sexual experience for the
couple. Int J Clin Pract 2008; 62: 127-133.

39 Kao SL, Chan CL, Tan B, et al. An unusual outbreak of hypoglycemia. N
Engl J Med 2009; 360: 734-736.

40 Andrology Australia. GP Summary Guide 11: Engaging men in primary
care settings. Melbourne: Andrology Australia, 2009. http://www.androl-
ogyaustralia.org/docs/GPguide_11_EM.pdf (accessed Oct 2009).

41 Australian Government Standing Committee on Health and Ageing.
Health impacts of impotence medications [subcommittee roundtable].
Canberra: House of Representatives, 2009. http://www.aph.gov.au/
House/committee/haa/impotence/transcripts/transcript01.pdf (accessed
Oct 2009).

42 Roxon N. Development of the National Men’s Health Policy and raising
awareness about men’s health. A letter to the community from the Hon
Nicola Roxon MP, Minister for Health and Ageing. Canberra: Australian
Government Department of Health and Ageing, 2008. http://
w w w.hea l th .g ov.au/ in te rnet / main/p ub l i sh ing .ns f /C onte nt /
18C92B67F5A5C423CA25750B000E6C6C/$File/letter-2.pdf (accessed
Feb 2010).

43 Australian Government Department of Health and Ageing. Development
of a National Men’s Health Policy. An information paper. Canberra:
DoHA, 2008. http://www.health.gov.au/internet/main/publishing.nsf/
Content/18C92B67F5A5C423CA25750B000E6C6C/$File/info-paper-
2.pdf (accessed Feb 2010).

44 Holden C, de Kretser D. Andrology Australia. The Australian Centre of
Excellence in Male Reproductive Health. Aust Fam Physician 2003; 32:
466-467.

45 Peerson A, Saunders M. Health literacy revisited: what do we mean and
why does it matter? Health Promot Int 2009; 24: 285-296.

46 Andrews CN, Piterman L. Sex and the older man — GP perceptions and
management. Aust Fam Physician 2007; 36: 867-869.

47 Senate Select Committee on Men’s Health. Report. May 2009. Canberra:
Commonwealth of Australia, 2009. http://www.aph.gov.au/Senate/com-
mittee/menshealth_ctte/report/report.pdf (accessed Oct 2009).

(Received 5 Nov 2009, accepted 15 Feb 2010) ❏
MJA • Volume 192 Number 12 • 21 June 2010 711


	Male reproductive health and heart disease
	Male reproductive health, diabetes and obesity
	Male infertility and broader men’s health conditions
	Male reproductive health and psychological wellbeing
	Creating windows of opportunity for comprehensive men’s health assessment
	Acknowledgements
	Competing interests
	Author details
	References

