
Infertility is a complex reproductive health challenge with 
multifactorial origins. According to the WHO’s most recent 
global estimates, about one in six individuals of reproductive 

age will experience infertility at some point in their lives. Infertility 
has historically been defined as the failure to achieve a clinical 
pregnancy after 12 months of regular unprotected sexual inter-
course.1,2 However, a more recent expanded consensus definition 
includes the inability to achieve a successful pregnancy based on 
a patient’s medical, sexual and reproductive history, including 
age, physical findings, diagnostic testing or any combination of 
these factors.3
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Male infertility can be driven by endocrine and metabolic 
dysfunction. Obesity, diabetes and hypothalamic–
pituitary–gonadal axis disorders impair spermatogenesis. 
Early GP assessment and targeted lifestyle and medical 
optimisation can improve reproductive and long-term 
health outcomes. 
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Key points
•	Male factors contribute to up to 50% of infertility cases, yet men

are often underinvestigated. Initial GP evaluation should include 
semen analysis and endocrine testing with follicle-stimulating 
hormone, luteinising hormone, thyroid-stimulating hormone, 
free thyroxine and morning total testosterone levels.

•	Disruption of the hypothalamic–pituitary–gonadal axis, 
including hypogonadotropic hypogonadism, 
hyperprolactinaemia, thyroid dysfunction and exogenous 
androgen use, can impair spermatogenesis and may be 
reversible with targeted treatment. 

•	Obesity is strongly associated with reduced sperm 
concentration, motility and morphology. Mechanisms include 
increased aromatisation of testosterone to oestradiol, 
functional hypogonadotropic hypogonadism, inflammation, 
oxidative stress and impaired testicular thermoregulation. 

•	Metabolic comorbidities such as type 2 diabetes, metabolic
syndrome and obstructive sleep apnoea independently 
impair fertility. 

•	Lifestyle intervention is first line management and may improve 
semen quality within months. This includes dietary modification,
such as a Mediterranean-style diet, and regular exercise. 
Evidence for pharmacotherapy with agents such as glucagon-
like peptide-1 receptor agonists and metformin, and for bariatric 
surgery, remains mixed. 

•	GPs play a crucial preventive and optimisation role by screening 
for endocrine and metabolic risk factors, recommending mumps 
vaccination, counselling against exogenous testosterone use 
and implementing chronic disease management. 
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Infertility frequently arises from an interplay of male, female, 
combined and unexplained factors, often underpinned by hormonal 
dysregulation, reproductive endocrine pathologies, lifestyle influ-
ences and environmental exposures.1 Men are often overlooked in 
the initial assessment of couples presenting with infertility, despite 
male factors being the primary aetiology in 20% of cases and con-
tributing to 50% of cases overall.4 Clinically, male infertility is 
traditionally described in terms of abnormalities in sperm quantity, 
such as oligozoospermia or azoospermia, and sperm quality, such 
as reduced motility or abnormal morphology.

This article provides an overview of endocrine influences on 
male fertility, the mechanisms by which obesity and metabolic 
syndrome impair male reproductive function, the current evidence 
for available interventions, and the role of the GP in the assessment, 
optimisation and management of the male partner in couples 
presenting with infertility.

Aetiology 
The aetiology of male infertility can be broadly classified into the 
following categories:5  

•	 pre-testicular causes, including systemic and endocrine 
disorders that impair hypothalamic–pituitary–gonadal 
function, such as hypogonadotrophic hypogonadism, which 
can be idiopathic or secondary to pituitary neoplasms, 
genetic syndromes, trauma, medications or systemic 
conditions such as thyroid disorders and obesity

•	 testicular causes, which are the most common and involve 
intrinsic spermatogenic disorders, including genetic causes, 
varicocele, cryptorchidism, infection, injury or trauma, 
primary ciliary dyskinesia and gonadotoxic exposures such as
chemotherapy or radiotherapy

•	 post-testicular causes, which relate to impaired sperm transport 
or delivery and include congenital absence of the vas deferens, 
vasectomy, and ejaculatory or sexual dysfunction such as 
erectile dysfunction or premature ejaculation.
Notably, an accelerating decline in male reproductive parameters

has been observed over recent decades, with some reports suggesting 
that average sperm count and sperm concentration have fallen by 
more than 50% worldwide.6 However, the extent to which these 
changes translate into reduced fertility remains uncertain, as repro-
ductive outcomes are influenced by multiple biological, social and 
environmental factors beyond semen quality. As highlighted in the 
recently published first Australian evidence-based guidelines on 
male infertility, male fertility is increasingly recognised as a sensitive 
indicator of overall male health, reflecting the cumulative effects of 
metabolic, endocrine and environmental influences across the 
lifespan.2 Accordingly, the observed decline in male reproductive 
function is likely driven, at least in part, by the growing burden of 
chronic disease, including obesity and related comorbidities such 
as type 2 diabetes, which are increasingly linked to adverse repro-
ductive and fertility outcomes.7 Primary care clinicians play a crucial 
role in identifying and modifying these risk factors, offering a key 
opportunity for early intervention and preventive health measures 
in men of reproductive age. 

Endocrine influences 
The hypothalamic–pituitary–gonadal axis is central to the regulation 
of male reproductive hormones, and disturbances at any level may 
impair spermatogenesis and fertility.8 Although endocrine causes 
are relatively uncommon, they must be considered because they 
are treatable and often overlooked. A summary of endocrine influ-
ences on the hypothalamic–pituitary–gonadal axis is shown in 
Figure 1.9

Initial endocrine assessment typically includes measurement 
of follicle-stimulating hormone, luteinising hormone, thyroid-
stimulating hormone, free thyroxine and morning total testosterone. 
Where abnormalities are identified, further evaluation of sex 
hormone-binding globulin and prolactin is recommended.2

Hypogonadotrophic hypogonadism
Hypogonadotrophic hypogonadism is a key central endocrine cause 
of male infertility and is characterised by impaired hypothalamic 
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Figure 1. The male hypothalamic–pituitary–gonadal axis.9

Abbreviations: FSH = follicle-stimulating hormone; GnRH = gonadotropin-releasing hormone; 
LH = luteinising hormone.
Modified under a Creative Commons Attribution 4.0 License from Service CA, Puri D, Hsieh TC, 
Patel DP. Ther Adv Reprod Health 2023; 17: 26334941221138323.
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gonadotropin-releasing hormone secretion. The expected biochem-
ical profile includes low follicle-stimulating hormone, luteinising 
hormone and testosterone levels, with prolactin levels that are normal 
or elevated. Clinically, affected men may present with reduced libido, 
erectile dysfunction, infertility, decreased body hair and reduced 
muscle mass.10 

Congenital causes include idiopathic hypogonadotrophic 
hypogonadism and Kallmann syndrome, the latter distinguished 
by associated anosmia and typically presenting with absent or incom-
plete pubertal development.  Acquired hypogonadotrophic hypo
gonadism may result from pituitary or hypothalamic pathology, 
including prolactinomas, infiltrative disease, traumatic brain injury, 
surgery or radiotherapy, all of which disrupt hypothalamic–pituitary 
integrity.10 

Importantly, functional hypogonadotrophic hypogonadism may 
arise in the absence of structural pathology. It is increasingly recog-
nised in association with systemic metabolic conditions such as 
obesity and metabolic syndrome, as well as in men who are under-
weight or who engage in excessive exercise. Exogenous androgens, 
including testosterone therapy and anabolic steroids, are also 
well-established contributors through suppression of gonadotropin-
releasing hormone pulsatility.11 

Prolactinomas
Prolactinomas are the most common functional pituitary adenoma 
contributing to male infertility.12 The hormone profile typically 
demonstrates elevated prolactin, inappropriately normal or low 
gonadotropin levels and low testosterone levels, because of 
inhibition of hypothalamic gonadotropin-releasing hormone 
secretion.12 Clinical presentation may include headaches and 
visual field defects from mass effect, with gynaecomastia and 
galactorrhoea occurring less frequently.13 Dopamine agonist 
therapy with cabergoline or bromocriptine is highly effective in 
normalising prolactin levels and improving fertility outcomes 
after a pituitary MRI has excluded features requiring alternative 
management.2,12,13

Thyroid dysfunction
Both overt hypothyroidism and hyperthyroidism are also associated 
with male infertility, contributing to alterations in semen parameters, 
as well as erectile and ejaculatory dysfunction.14 Thyroid hormones 
influence gonadotropin secretion and interact with both sex hormone- 
binding globulin and testosterone homeostasis. Restoration of 
euthyroidism is associated with improvements in fertility outcomes 
in these patients.14

Metabolic influences 
Metabolic health has a substantial impact on male reproductive 
function, with obesity, insulin resistance, type 2 diabetes mellitus 
(T2DM), metabolic syndrome and obstructive sleep apnoea all 
associated with impaired fertility outcomes. These conditions 
may  affect spermatogenesis through overlapping endocrine, 

inflammatory, oxidative and epigenetic mechanisms, as well as 
through effects on sexual function and overall cardiometabolic 
health (Figure 2).7 Recognising these associations is important in 
primary care, as metabolic risk factors are common, potentially 
modifiable and may provide an opportunity to improve both fertility 
and long-term health outcomes.

Obesity 
Obesity has emerged as one of the most significant and potentially 
reversible contributors to male infertility. This is particularly 

Figure 2. Proposed mechanisms of obesity- and metabolic syndrome-
related male factor subfertility.7 
Abbreviations: DNA = deoxyribonucleic acid; FSH = follicle-stimulating hormone; LH = luteinising 
hormone; ncRNA = noncoding ribonucleic acid; SHBG = sex hormone-binding globulin. 
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relevant given that about 40% of men of reproductive age in 
western countries are considered obese and infertility rates are 
up to 50% higher in men with obesity compared with men of 
normal weight.15,16 There is a well-documented correlation 
between increasing body mass index (BMI) and deterioration 
in semen parameters, including reduced sperm concentration, 
semen volume, total motile sperm count and abnormal mor-
phology.7 These deleterious changes are mediated through several 
interrelated mechanisms.

Firstly, excess adipose tissue increases aromatase activity, leading 
to enhanced conversion of testosterone to oestradiol. Elevated 
oestradiol levels result in negative feedback at the level of the 
hypothalamus and pituitary, contributing to functional hypo
gonadotrophic hypogonadism and reduced intratesticular testos-
terone concentrations, which are essential for spermatogenesis.17,18 
Low testosterone in men with obesity is usually secondary and 
reversible; testosterone supplementation is counterproductive in 
this setting.

Beyond hormonal disruption, spermatogenesis is also negatively 
impacted by other mechanisms in men with obesity. Increased 
systemic inflammation and oxidative stress also adversely affect 
sperm production and function, driven by altered levels of endocrine 
disruptors such as insulin, leptin, cortisol, cytokines and adipokines.19 
Additionally, the increased hip, abdominal and scrotal adiposity 
contributes to impaired thermoregulation of the testes, further 
compromising spermatogenesis.7 

There is growing interest in the relationship between obesity 
and sperm DNA integrity. Several studies suggest a link between 
male obesity and sperm DNA fragmentation, however the data 
remain inconclusive.7  Paternal obesity may also negatively impact 
embryo implantation, with mounting evidence suggesting an 
effect on sperm DNA methylation.7 Additionally, experimental 
evidence suggests that obesity-associated inflammatory changes 
in seminal plasma may influence the uterine immune environment 
after conception.20

Consistent with these findings, multiple studies demonstrate 
poorer assisted reproductive technology outcomes with increasing 
male BMI, even after controlling for BMI of the female partner. 
Increasing paternal adiposity has been associated with reduced 
clinical pregnancy rates, reduced live birth rates and increased 
miscarriage rates.21 If pregnancy is achieved, emerging evidence has 
linked obesity-related epigenetic alterations in sperm to changes in 
offspring metabolic health, such as insulin resistance and increased 
body weight, as well as possible neurobehavioural changes and 
disease susceptibility.22

Finally, obesity-related comorbidities further compound repro-
ductive risk. Cardiovascular disease, T2DM, insulin resistance, 
obstructive sleep apnoea and erectile dysfunction are all independent 
risk factors for impaired male fertility.23

The proposed mechanisms through which obesity can impact 
male factor subfertility are summarised in Figure 2.7 Collectively, 
these hormonal, inflammatory, oxidative and epigenetic disruptors 
help to explain how obesity can reduce overall male fertility, high-
lighting the importance of weight management in couples seeking 
conception. 

Type 2 diabetes mellitus
The impact of male T2DM on fertility is an area of active investigation. 
Although data remain limited, several studies suggest a correlation 
between T2DM and impaired semen quality.24,25 One study demon-
strated significantly reduced sperm count, motility and morphology 
in men with T2DM compared with controls, independent of BMI.24 
T2DM has also been associated with reduced mean sex hormone-
binding globulin levels, and insulin resistance alone appears to confer 
an increased risk of proinflammatory semen markers and sperm 
DNA fragmentation.25 

Metabolic syndrome 
Metabolic syndrome, defined by the presence of insulin resistance, 
central obesity, increased triglyceride levels, lower high-density 
lipoprotein cholesterol levels and hypertension, is increasingly 
recognised among reproductive-age men presenting for infertility 
evaluation.26 One study reported that one in 10 white European 
men in this context met the diagnostic criteria for metabolic 
syndrome.27

Several observational studies have explored the mechanism 
by which metabolic syndrome relates to male reproductive health. 
A large cross-sectional analysis demonstrated impaired semen 
quality among men with metabolic syndrome, characterised by 
reduced normal morphology and sperm progressive motility.7 
When compared to infertile men without metabolic syndrome, 
infertile men with metabolic syndrome exhibited significantly 
lower circulating reproductive hormone levels, including total 
testosterone, sex hormone-binding globulin, inhibin B and 
anti-Müllerian hormone, although conventional semen parameters 
were similar.27 

Obstructive sleep apnoea 
Obstructive sleep apnoea, often comorbid with obesity, is an 
independent risk factor for impaired sperm motility and vitality. 
Intermittent hypoxia appears to be a key mediator, with greater 
severity of obstructive sleep apnoea correlating with more pronounced 
spermatogenic impairment.28

Managing male infertility 
Given the significant and modifiable impact of metabolic health on 
male fertility, optimisation of weight and associated comorbidities 

PERSPECTIVE  MALE INFERTILITY  CONTINUED

Men are often overlooked in the initial assessment 
of couples presenting with infertility, 

 despite male factors being the primary aetiology 
in 20% of cases
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before fertility referral is essential.29 GPs are uniquely placed to offer 
care for men in this context, and interventions may include lifestyle 
changes, medication (e.g. metformin, glucagon-like peptide-1 [GLP-1] 
receptor agonists) and bariatric surgery. Recent findings from a 2025 
systematic review of the effects of weight loss interventions on 
measures of fertility are summarised in Figure 3.30

A practical approach to the initial assessment, investigation 
and management of suspected male infertility is outlined in the 
Flowchart.

Lifestyle interventions
Lifestyle modification remains the cornerstone of management.  
Dietary interventions and increased physical activity have been 
shown to improve sperm quality (motility, morphology and DNA 
damage) within as little as two to four months, irrespective of the 
specific intervention used.30 Diets high in ultra-processed foods 
are associated with poorer semen quality and therefore an increased 
risk of male infertility, when compared with a Mediterranean-style 
diet rich in fruits, vegetables, whole grains and monounsaturated 
fats.31 Exercise improves semen quality through enhanced insulin 
sensitivity, improved testicular blood f low and reduced 

inflammation.32 Supportive animal data suggest lifestyle modifica-
tions may promptly improve the epigenetic profile of the sperm 
within as little as three weeks, thus impacting health outcomes of 
offspring.33 It is important to note that although semen parameters 
appear to improve with these lifestyle interventions, there are no 
data to support improvements in fertility or live birth rates. 

Pharmacological weight loss interventions and 
bariatric surgery
Evidence regarding the effects of pharmacological weight loss 
therapies on male reproductive outcomes remains limited.30  The 
expression of GLP-1 receptors in the human testis suggests that 
GLP-1 may exert direct influences on spermatogenic processes. 
However, available human studies show no consistent change in 
semen parameters with GLP-1-associated weight loss.34 Although 
not specific to more frequently used GLP-1 receptor agonists such 
as semaglutide, a single case report described the gradual onset of 
azoospermia following commencement of liraglutide, with partial 
recovery following cessation.35  Data on oral antihyperglycaemic 
agents such as metformin are similarly mixed, with limited evidence 
of benefit for sperm morphology.36,37 Interestingly, the seminal 

Figure 3. Summary of a 2025 systematic review of 32 studies on weight-loss interventions and male fertility outcomes.30

Abbreviations: BMI = body mass index; DNA = deoxyribonucleic acid.

Adapted using AI under a Creative Commons Attribution 4.0 License from Peel A, et al. Hum Reprod Update 2026; 32: 154-180. 

Effects of weight-loss interventions on measures of fertility
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concentration of metformin seems to impact 
sperm function, with low concentration 
showing a benefit for capacitation and sperm 
function, whereas higher concentrations 

impair sperm function.38 In animal models 
of obesity, GLP-1 receptor agonists and met-
formin have been associated with improved 
sperm parameters and reduced testicular 

inflammation, oxidative stress or sperm 
DNA damage.30 

Although bariatric surgery significantly 
reduces the burden of metabolic comorbid-
ities in men with obesity, it has not been 
reliably shown to improve semen parameters 
or sperm DNA integrity.30 Nutritional insuf-
ficiency, particularly micronutrient defi-
ciency, and potential increased exposure to 
endocrine-disrupting chemicals may con-
tribute to these findings, with isolated reports 
of postoperative azoospermia.30,39

Conclusion
Male infertility is a multifactorial condition 
in which metabolic health plays a key role. 
Evidence increasingly demonstrates that 
obesity, metabolic syndrome and related 
comorbidities disrupt reproductive hor-
mone balance, impair spermatogenesis and 
adversely affect fertility outcomes through 
complex endocrine, inflammatory, metabolic 
and epigenetic pathways. Lifestyle-based 
interventions show the most consistent 
benefit, whereas pharmacological and surgi-
cal weight-loss strategies demonstrate more 
variable reproductive effects. 

GPs play a crucial role in early identifi-
cation and individualised management, 
including optimisation of metabolic health, 
with benefits extending beyond reproductive 
outcomes to long-term chronic disease 
prevention.�   ET
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Initial assessment to identify reversible causes
•	 History (fertility, medications, testosterone use)
•	 Metabolic risk factors (body mass index, diabetes,

obstructive sleep apnoea) 
•	 Lifestyle (diet, exercise, alcohol)
•	 Symptoms of hypogonadism (erectile dysfunction, low libido)
•	 Examination for signs of androgen deficiency, testicular 

volume and scrotal pathology

Refer to urologist 
•	 Varicocele
•	 Testicular abnormality
•	 Suspected obstructive

azoospermia 
•	 Erectile or ejaculatory

dysfunction 

Refer to endocrinologist 
•	 Suspected pituitary 

disease 
•	 Low testosterone, and 

low or normal follicle- 
stimulating hormone 
and luteinising 
hormone levels

•	 Elevated prolactin level
•	 Thyroid dysfunction 

Refer to fertility specialist 
•	 Infertility >12 months 

(or >6 months if female
>35 years of age)

•	 Abnormal semen analysis 
•	 Azoospermia or severe

oligospermia
•	 Suspected genetic or 

testicular cause

GP-initiated management  
•	 Optimise diet and lifestyle factors (Mediterranean diet,

regular exercise, weight loss) 
•	 Treat diabetes or metabolic syndrome
•	 Treat obstructive sleep apnoea
•	 Correct thyroid dysfunction
•	 Advise to stop anabolic steroids or testosterone therapy
•	 Recommend mumps vaccination

Male patient presents with an inability to achieve a successful pregnancy

An approach to assessing and managing infertility in men 

Initial investigations 
•	 Semen analysis 
•	 Follicle-stimulating hormone, luteinising hormone 
•	 Morning total testosterone
•	 Thyroid-stimulating hormone ± free thyroxine
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