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Psychology: a 
very good place 
to start

Accepting change is hard.

What do we need?

Humility Logical 
information

Does the 
environment 
allow deep 
questioning, 

without fear of 
judgement?

Is it possible 
we got this 

wrong? Could 
we have done 

things 
differently?

How does this 
new 

information 
fit? Does this 
now make 

more sense?

Psychological 
safety

When we know better, we can 
do better!

The physician's experience of changing clinical practice: a struggle to unlearn. Gupta et al, 2017, Implementation Science.



The role of 
confirmation bias
άtŜƻǇƭŜΩǎ ǘŜƴŘŜƴŎȅ ǘƻ ǇǊƻŎŜǎǎ ƛƴŦƻǊƳŀǘƛƻƴ 

by looking for, or interpreting, information 

that is consistent with their existing beliefs. 

This biased approach to decision making is 

largely unintentional, and it results in a 

person ignoring information that is 

ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ōŜƭƛŜŦǎέΦ

www.brittanica.com



New evidence can reveal 
harmful practices

ά!ƴ ǳǇŘŀǘŜŘ ŜǾƛŘŜƴŎŜ ǊŜǾƛŜǿ ŦƻǳƴŘ ƴƻ 

evidence that CTG monitoring with fetal 

blood sampling improved outcomes for 

women and babies when compared with 

CTG alone and indeed was associated with 

a reduced 5 minute Apgar score. This may 

be due to the fetal blood sampling 

ǇǊƻŎŜŘǳǊŜ ŘŜƭŀȅƛƴƎ ōƛǊǘƘΦέ

Fetal monitoring in labour: summary and update of NICE guidance. 

O'Heney et al, 2022, The British Medical Journal.



A real example 
of changing 

clinical practice

NHS Business Service Authority. Hormone Replacement Therapy, England April 2015 to June 2024.



Candida - a normal part of us!

ωtŀǊǘ ƻŦ ǘƘŜ ƴƻǊƳŀƭ ŦƭƻǊŀ ƛƴ ƳƻǳǘƘΣ Ǝǳǘ ŀƴŘ ǾŀƎƛƴŀ

ω!ƭǎƻ ǇǊŜǎŜƴǘ ƛƴ ƭƻǿ ƴǳƳōŜǊǎ ƻƴ ƘŜŀƭǘƘȅ ǎƪƛƴ ƛƴ 

other moist areas

ωaƻǊŜ ǘƘŀƴ нлл ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ς most common is 

Candida albicans

ωaƻǎǘ ŎƻƳƳƻƴ ŦǳƴƎŀƭ ŎƻƳƳŜƴǎŀƭ ƛƴ ǘƘŜ ƘǳƳŀƴ 

body - may actually benefit us!

Romo and Kumamoto. On Commensalism of Candida, 2020, Journal of Fungi (Basel).



CandidaΩǎ ǊƻƭŜ ƛƴ ŘƛǎŜŀǎŜ

ω!ƴ ƻǇǇƻǊǘǳƴƛǎǘƛŎ ŦǳƴƎǳǎ - IƛǇǇƻŎǊŀǘŜǎ όплл ./ύ άŀ 

ŘƛǎŜŀǎŜ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜŘέ

ωaƻǎǘ ŎƻƳƳƻƴƭȅ ŎŀǳǎŜǎ ǾǳƭǾƻǾŀƎƛƴŀƭ ƻǊ ƻǊŀƭ ŎŀƴŘƛŘƛŀǎƛǎ 

(thrush)

ω/ŀƴ ŀƭǎƻ ŎŀǳǎŜ ƛƴǾŀǎƛǾŜ όƭƛŦŜ-threatening) systemic 

candidiasis, but only in severely immunocompromised 

people

Diagnosis and management of oral candidosis. Lewis and Williams, 2017, British Dental Journal.

Oral Candidiasis: A Disease of Opportunity. Vila et al, 2020, Journal of Fungi (Basel).



Transmissibility of Candida

ÅCandida thrives in warm, moist areas

ÅIt changes from commensal to infection 

due to changes in the host environment

ÅThrush (versus Candida commensal) is not 

infectious in the way that herpes or flu are

The Role of Host and Fungal Factors in the Commensal-to-Pathogen Transition of Candida albicans. Jacobsen, 2023, 

Current Clinical Microbiology Reports.





The Role of Host and Fungal Factors in the Commensal-to-Pathogen Transition of Candida albicans. Jacobsen, 2023, 

Current Clinical Microbiology Reports.

Commensal to 
Pathogen - 

Mouth and Vagina



Candida on the skin

Can change from commensal to infection 

under certain conditions:

ωhŎŎƭǳŘŜŘ ŀǊŜŀǎ ƻŦ ǎƪƛƴ

ωLƴŎǊŜŀǎŜŘ ƘǳƳƛŘƛǘȅ

ωLƴŎǊŜŀǎŜŘ /h2

ωCǊƛŎǘƛƻƴ

ωLƴŎǊŜŀǎŜŘ ǇI

ω[ƛǇŀǎŜǎ ŀƴŘ ǇǊƻǘŜŀǎŜǎ

However, it cannot invade deeper tissues 

in immunocompetent people
Interaction of Candida Species with the Skin. YǸƘōŀŎƘŜǊ et al, 2017, Microorganisms.



Breast Anatomy 
and Physiology

The lactating breast and nipple are 

highly vascularised and resistant to 

infection (bacterial and fungal).

Human milk and saliva have 

numerous antimicrobial properties.

The breast and nipple are also 

highly innervated: pain from one 

site can be referred to another.

Re-thinking lactation-related nipple pain and damage. Douglas, 2022, Women's Health.



The breastmilk microbiome 

is a complex living 

community of microbes 

(mostly bacteria), driven by 

the entero-mammary 

pathway and infant oral 

retrograde flow.

Human Milk 
Microbiology

Human Milk MicrobiomeτA Review of Scientific Reports. Dombrowska-Pali et al, 2024, Nutrients.



Symptomatic mothers (n=16) Control mothers (n=18)

Total samples = 32 Total samples = 36

1 sample grew 1 CFU of Candida (not significant) No Candida growth

Hale et al, 2009

ωbƻ ŜǾƛŘŜƴŎŜ ƻŦ ǎƛƎƴƛŦƛŎŀƴǘ Candida growth in breastmilk, even when exogenous 

iron was added to the samples

ωIƻǿŜǾŜǊΣ ǿƘŜƴ Candida was deliberately added by the lab to breastmilk, it grew 

well (especially when iron was added too)

ω²Ƙŀǘ ŘƻŜǎ ǘƘƛǎ ƳŜŀƴΚ Candida CAN grow in breastmilk ς but they found no 

evidence that it actually does

The Absence of Candida albicans in Milk Samples of Women with Clinical Symptoms of Ductal Candidiasis. 

Hale et al, 2009, Breastfeeding Medicine.



Amir et al, 2013

Does Candida and/or Staphylococcus play a role in nipple and breast pain in lactation? A cohort study in Melbourne, 

Australia. Amir et al, 2013, BMJ Open.

ωосл ǇǊŜƎƴŀƴǘ ǿƻƳŜƴ ǇǊƻǎǇŜŎǘƛǾŜƭȅ ŦƻƭƭƻǿŜŘ ŦƻǊ у ǿŜŜƪǎ ǇƻǎǘǇŀǊǘǳƳ

ω[ƻƻƪŜŘ ŦƻǊ Candida and Staphylococcus Aureus in nipple/breastmilk/baby oral 

samples, using enhanced microbiological techniques (culture plus PCR)

ωмуΦу҈ ƻŦ ŀƭƭ ǎǘǳŘȅ ǇŀǊǘƛŎƛǇŀƴǘǎ ǊŜǇƻǊǘŜŘ ǎȅƳǇǘƻƳǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ άǘƘǊǳǎƘέ

ÅOf these, 48% had Candida isolated; 52% did not

ωhŦ ǘƘŜ умΦн҈ ƻŦ ǎǘǳŘȅ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƻ ŘƛŘ bh¢ ƘŀǾŜ ǎȅƳǇǘƻƳǎ

Å34% had Candida isolated; 66% did not

ωbƻ ŜǾƛŘŜƴŎŜ Staphylococcus Aureus was implicated in symptomatic people, and 

concluded Candida was associated with burning nipple and breast pain



So why are these results so different?

Hale et al, 2009 Amir et al, 2013



Final diagnosis N =

Subacute mastitis 8

Nipple bleb 6

Dermatitis 6

Vasospasm 2

Milk crust 1

Hyperlactation 1

Depression 1

Thrush 0

Betts et al, 2021

Å25 women who had persistent 

symptoms of:

Ḭnipple pain/burning/cracking

Ḭdeep breast pain

Ḭbreast redness

Ḭ itchy/flaky/red nipples

ÅAll had been treated unsuccessfully 

with topical and/or oral antifungals

It's Not Yeast: Retrospective Cohort Study of Lactating Women with Persistent 

Nipple and Breast Pain. Betts et al, 2021, Breastfeeding Medicine.



z

Jiminez et al, 2017

ά¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘ 

work clearly shows that no 

association could be 

established between painful 

breastfeeding (including 

shooting pain and sore nipples) 

and the presence of yeasts, 

ōƻǘƘ ƛƴ Ƴƛƭƪ ƻǊ ƻƴ ǘƘŜ ƴƛǇǇƭŜǎΦέ

Mammary candidiasis: A medical condition without scientific evidence? Jimenez et al, 2017, PLOS One.

άƻǳǊ ǊŜǎǳƭǘǎ ǎǘǊƻƴƎƭȅ ǎǳǇǇƻǊǘ ǘƘŀǘ ŎƻŀƎǳƭŀǎŜ-negative Staphylococci and Streptococci 
(mainly from the mitis and salivarius ƎǊƻǳǇǎύ ŀǊŜ ǘƘŜ ŀƎŜƴǘǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎǳŎƘ ŎŀǎŜǎΧ 
the term "mammary candidiasis" or "nipple thrush" should be avoided when referring to 

ǎǳŎƘ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǊŜǇƭŀŎŜŘ ōȅ ϦǎǳōŀŎǳǘŜ ƳŀǎǘƛǘƛǎϦΦέ


