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The PERTH Trial (Plastic Exposure Reduction Transforms Health) - Who we are and what we
have achieved to date

https://www.uwa.edu.au/projects/the-perth-trial

The Plastic Exposure Reduction Transforms Health (PERTH) Trial is a world-first interventional
study, measuring the effect of a low plastic diet and lifestyle on specific health markers of the
Perth population. The Trial’s first results have been accepted for publication in Nature Medicine
(publication date TBC, anticipated March 2026) [1].

Based at the University of Western Australia and funded by the Minderoo Foundation, the PERTH
Trial is a series of randomised controlled trials (RCT) investigating plastic-associated chemical
(PAC) (such as bisphenols and phthalates) exposure and assessing strategies to reduce PAC
exposure.

The objectives of the PERTH Trial are:

To detect the levels of PAC in the body.

To identify possible sources of exposure to PAC in the Perth population.

To investigate if reducing exposure to PAC results in decreased excretion from the body.
To determine whether reducing exposure to PAC improves specific health conditions
(cardiometabolic health, male infertility).

Pobd=

Commencing in 2022 with our reference cohort study, we recruited 211 clinically healthy
individuals (aged from 18 - 60 years, 59% biological female) from the Perth metropolitan area and
assessed their exposure to PAC by measuring 20 separate associated chemicals in urine
samples.

A subset of these participants (60) were then enrolled into a RCT to assess the effect of various
intervention strategies (plastic-free food, kitchen utensils, body care products) to reduce PAC
exposure. Testing for changes in these chemical concentrations in urine samples was taken
before, and at the completion of, the 7-day intervention period. The initial data from this study
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has been analysed and forms the basis of the paper accepted for publication in Nature Medicine

[1].

A third study was a RCT consisting of a 4-week intervention (plastic-free food, kitchen utensils,
body care products, cleaning products) on adults with cardiometabolic risk factors, testing the
proposition that human exposure to PAC is harmful, and decreasing exposure will result in
improved cardiometabolic health outcomes. This third PERTH Trial study, the cardiometabolic
study, is the most comprehensive low plastic diet and lifestyle intervention RCT to be conducted
globally [2].

In January 2026, we commenced planning for a fourth study — PERTH Trial Fertility, the first RCT to
investigate the role of PAC in male fertility.

Introduction

Plastic comprises a polymer backbone and chemical additives, such as plasticisers, flame
retardants, biocides, and UV stabilisers, which give plastic its unique and versatile properties. We
are exposed to plastic during everyday life via food packaging, construction materials, household
goods, transport, air, water and soil etc. Of the 16,000 chemicals added to plastic, 66% have no
available hazard information and less than 6% are regulated globally [3].

It is widely acknowledged that plastic breaks up into microplastics and even smaller
nanoplastics, with ample evidence for exposure from multiple sources, including food
packaging, and reports of micro and nanoplastics in liver, kidney and brain samples [4], although
these need to be confirmed due to uncertainty in the measurement science.

Itis less well understood by the general public that chemical additives leach out from plastic and
can enter human bodies. PAC, such as phthalates and bisphenols, found in many plastic
products used by humans, are endocrine disrupting chemicals (EDC) that interfere with naturally
occurring hormones, the activity of nuclear and steroid hormone receptors, and disrupt normal
metabolism.

Phthalates and bisphenols are ingested, inhaled as particulates in household dust [5] or
absorbed cutaneously. Human exposure to these common chemicals is direct, continuous,
begins at gestation and persists across the lifespan [6, 7]. A national survey in the US [8] showed
that 93% of the population had detectable levels of BPA, and concentrations of either BPA and/or
phthalates are reportedly found in urine, serum, nasal secretions, semen, adipose and brain
tissue [9-17].

Whilst we acknowledge and understand the Senate Community Affairs References Committee’s
emphasis on microplastics, we respectfully suggest that PAC may pose an even greater risk for
human health and that more attention and funding should be directed towards research in this
increasingly important area. This is crucial because of the recent trend towards ‘regrettable
substitution’ of other unregulated PAC for those now restricted, for example, BPS for BPA [18].
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(a) the impact of microplastics, toxics and forever chemicals on reproductive health

Declining fertility is an emerging and concerning trend globally. Despite advances in reproductive
medicine, the role that modifiable diet, lifestyle and environmental exposures play in
reproductive health is poorly understood. PAC, many of which are known endocrine disruptors,
are ubiquitous in modern life and are biologically plausible contributors to metabolic and
reproductive dysfunction [19, 20]. There is a critical need to investigate the effect of PAC on
reproductive health through a robust, consumer-led, randomised controlled trial (RCT). This is
the aim of PERTH Trial Fertility.

The premise of PERTH Trial Fertility is that pervasive exposure to the endocrine disrupting activity
of a range of PAC disrupts normal biosynthesis of healthy spermatozoa resulting in tangible
reductions in male reproductive function. The known endocrine disrupting activities of these
plastic environmental pollutants is likely a causative agent interfering with the biological
processes associated with healthy spermatogenesis.

Commencing participant recruitment in February 2026, PERTH Trial Fertility aims to fill a

significant gap in current knowledge on the impact of PAC on reproductive health.

(c) cardiovascularimpacts, including links between microplastic accumulation in arterial plaque
and increased risks of heart attack, stroke and cardiovascular mortality; and

(d) links between endocrine disrupters and increased rates of cancer in young people, fertility
issues, hormone dysregulation, respiratory diseases, inflammatory conditions and immune
system dysfunction

A groundswell of scientific opinion asserts that PAC have a role in the pathophysiology of
conditions including heart disease, birth outcomes and reproduction, obesity, type 2 diabetes,
neurodevelopment, allergies and respiratory conditions that, to date, have been thought to be
caused largely by genetics or lifestyle choices [21-24].

A large number of animal studies, and a restricted nhumber of human studies, that deliver defined
exogenous doses of PAC have been performed [25]. These studies demonstrate the disruption of
various biological systems, such as the metabolic and reproductive systems.

However, it has mostly been observational epidemiological (association) studies that have
examined internal exposures to PAC and identified consistent and statistically significant
associations between exposure and adverse health outcomes from before birth and across our
lifespan [21]. Although consistency is one factor that suggests ‘cause’, other more direct
approaches are needed, with RCTs being the gold standard in human research.

This was the aim of the PERTH Trial Cardiometabolic study, the world’s most comprehensive low
plastic diet and lifestyle intervention RCT to be conducted. We have collected a huge amount of
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data from this study and will be analysing and publishing it over the next few years, making a
significant contribution to knowledge on how PAC impact human cardiometabolic health.

(h) the adequacy of current research, monitoring and measurement standards for microplastic
contamination in Australia

There is a clear opportunity for investment in Australian-based research effort in this field to
address the large number of unanswered questions concerning the health effects of plastic,
including PAC. A causal link between reduced PAC exposure and better health outcomes would
be evidence likely to attract a high degree of public health interest, necessary for strong political
engagement in the promotion of regulatory change.

By providing scientific evidence of harm, research findings would create an opportunity for
translation into policy and practice change and pressure industry innovation towards safer
alternatives, supporting a reduction in plastics and improving health.

Conclusion

The PERTH Trial is, to the best of our knowledge, the most comprehensive RCT of an intervention
designed to minimise exposure to plastic and PAC through diet and lifestyle conducted globally

[2].

This research is possible due to the philanthropic support of the Minderoo Foundation. However,
there is a clear gap in funding from Government and other sources to allow the full potential of
this research to be explored.

We thank the Parliament of Australia’s Community Affairs References Committee for inviting
submissions on the Impact of microplastics and other toxics on human health and see this as a
significant starting point for further policy development, collaboration and discussion.

Clinical Professor Michaela Lucas, Dr Med, FRACP, FRCPA
Principal Investigator, The PERTH (Plastic Exposure Reduction Transforms Health) Trial,
The University of Western Australia

References

1. Harray, A., et al., Low-plastic diet and urinary levels of plastic-associated phthalates and
bisphenols: the randomized controlled PERTH trial. Nature Medicine, accepted for publication.

2. Lucas, A., et al., Randomised controlled trial of a low plastic diet and lifestyle intervention for

adults with cardiometabolic risk factors: the Plastic Exposure Reduction Transforms Health
(PERTH) trial — a protocol. BMJ Open, 2025. 15.

3. Wagner, M., et al., State of the science on plastic chemicals: Identifying and addressing
chemicals and polymers of concern. Zenodo. 2024.



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Impact of microplastics and other toxics on human health
Submission 20

Nihart, A.J., et al., Bioaccumulation of microplastics in decedent human brains. Nature
Medicine, 2025. 31(4): p. 1114-1119.

Ma, W.L., B. Subedi, and K. Kannan, The occurrence of bisphenol a, phthalates, parabens and
other environmental phenolic compounds in house dust: A review. Current Organic Chemistry,
2014.18(17): p. 2182-2199.

Frederiksen, H., et al., Extensive exposure to di-n-hexyl phthalate with significant seasonal
variation across infants, children and adults including pregnant women in Denmark. Int J Hyg
Environ Health, 2025. 268: p. 114614.

Runkel, A.A., et al., Urinary phthalate concentrations in the slovenian population: An attempt to
exposure assessment of family units. Environ Res, 2020. 186: p. 109548.

Carwile, J.L. and K.B. Michels, Urinary bisphenol A and obesity: NHANES 2003-2006.
Environmental Research, 2011. 111(6): p. 825-830.

Ben-Jonathan, N., E.R. Hugo, and T.D. Brandebourg, Effects of bisphenol A on adipokine
release from human adipose tissue: Implications for the metabolic syndrome. Molecular and
Cellular Endocrinology, 2009. 304(1-2): p. 49-54.

Frederiksen, H., et al., Bisphenol A and other phenols in urine from Danish children and
adolescents analyzed by isotope diluted TurboFlow-LC-MS/MS. International Journal of
Hygiene and Environmental Health, 2013. 216(6): p. 710-720.

Frederiksen, H., N. Jgrgensen, and A.M. Andersson, Correlations between phthalate
metabolites in urine, serum, and seminal plasma fromyoung danish men determined by isotope
dilution liquid chromatography tandem mass spectrometry. Journal of Analytical Toxicology,
2010. 34(7): p. 400-410.

Frederiksen, H., N.E. Skakkebzek, and A.M. Andersson, Metabolism of phthalates in humans.
Molecular Nutrition and Food Research, 2007. 51(7): p. 899-911.

Gao, C., et al., Oxidative Stress, Endocrine Disturbance, and Immune Interference in Humans
Showed Relationships to Serum Bisphenol Concentrations in a Dense Industrial Area.
Environmental Science and Technology, 2021. 55(3): p. 1953-1963.

Hart, R.J., et al., The possible impact of antenatal exposure to ubiquitous phthalates upon male
reproductive function at 20 years of age. Frontiers in Endocrinology, 2018. 9(JUN).

Sugeng, E.J., et al., Predictors with regard to ingestion, inhalation and dermal absorption of
estimated phthalate daily intakes in pregnant women: The Barwon infant study. Environment
International, 2020. 139.

Vandenberg, L.N., et al., Urinary, circulating, and tissue biomonitoring studies indicate
widespread exposure to bisphenol A. Cien Saude Colet, 2012. 17(2): p. 407-34.
Velazquez-Gomez, M. and S. Lacorte, Nasal lavages as a tool for monitoring exposure to
organic pollutants. Environmental Research, 2019. 178: p. 108726.

Seewoo, B.J., et al., The plastic health map: A systematic evidence map of human health
studies on plastic-associated chemicals. Environment International, 2023. 181.

Fan, X., et al., Theoretical insights into the binding of mono/di-ethyl phthalates to superoxide
dismutase and associated structural changes impairing antioxidant activity: A coupled
molecular docking and dynamics simulation approach. Science of The Total Environment,
2025. 983: p. 179667

Aitken, R.J., Reactive oxygen species as mediators of sperm capacitation and pathological
damage. Mol Reprod Dev, 2017. 84(10): p. 1039-1052.

Symeonides, C., et al., An Umbrella Review of Meta-Analyses Evaluating Associations
between Human Health and Exposure to Major Classes of Plastic-Associated Chemicals. Ann
Glob Health, 2024. 90(1): p. 52.

Lucas, A., S. Herrmann, and M. Lucas. The role of endocrine-disrupting phthalates and
bisphenols in cardiometabolic disease: the evidence is mounting. Curr Opin Endocrinol
Diabetes Obes. 2022. 29(2):87-94.

Warger J, M. Lucas and A. Lucas, Assessing the contribution of plastic-associated obesogenic
compounds to cardiometabolic diseases. Curr Opin Endocrinol Diabetes Obes, 2024. 31(2):98-
103.

Lucas, M. and |.P. Sharma, Plastics in Every Breath: The Silent Respiratory HealthThreat We
Cannot Avoid. Respirology, 2026. 31: p. 129-131.

Hagobian, T.A., et al., Pilot study on the effect of orally administered bisphenol A on glucose
and insulin response in nonobese adults. Journal of the Endocrine Society, 2019. 3(3): p. 643-
654.



