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In haemophilia care over the last two decades there 
has been a greater recognition and awareness of 
the	significant	bleeding	complications	that	women	
experience, in particular carriers of haemophilia.29 In 
haemophilia genetics, a ‘carrier’ is a female with an altered 
factor VIII (8) or IX (9) gene that can cause haemophilia if 
it is passed on to her children. Sometimes she may also 
have a bleeding tendency herself.

It	is	important	to	identify	carriers	by	finding	out	who	
the females are in families with affected males. Drawing 
family trees or ‘genograms’ is an important tool to 
capture the females who are daughter of men with 
haemophilia (obligate carriers) and other girls and 
women who may be carriers so they can be involved in 
discussions and education regarding factor level testing 
and genetic testing. It is especially important as girls 
reach adolescence (menarche) and reproductive age 
(pregnancy), as it has been estimated that for every male 
with	haemophilia	there	are	four	to	five	female	carriers.22 

Little is known about how women and girls in families 
with haemophilia are informed or discover they are 
carriers. In 2016 a literature review was undertaken 
to better understand from the published literature 
how communication of inheritance or knowledge 
of genetic information was passed onto females in 
families with haemophilia.

FINDING OUT YOU ARE A CARRIER
There is a gap in knowledge and understanding of carrier 
status and the risk of passing on haemophilia in many 
affected women of reproductive age. The literature 
suggests that over half of all carriers are unaware of their 
carrier status by the time they reach reproductive age.2,23,25 
Published studies consistently show that women have 
poor knowledge of inheritance and are unaware they are 
carriers at the time of pregnancy.2,4,5,10,11 In general, studies 

on	communication	of	genetic	risk	in	families	have	identified	
gaps in the communication of genetic information, in 
particular the inheritance patterns and the risk of passing 
on the condition. Studies found parents and other family 
members do share genetic information, however that 
information is often misunderstood.7,15,19,27,28     

WHAT IS THE IMPACT OF THIS?
The optimal management of immediate female 
relatives (mothers, sisters and daughters) of a person 
with haemophilia is to check their clotting factor levels, 
especially if bleeding symptoms are present, or before 
childbirth, invasive medical or dental procedures (where 
the skin or mucous membranes/inside of mouth, vagina, 
anus etc are scraped or cut), or tattoos and body piercings 
as these may result in bleeding complications.1 However, 
if female relatives are unaware of their risk of being a 
carrier then how will they know to seek advice from health 
professionals? How can optimal health management be 
achieved if these girls and women are not aware of their 
health situation or have not been diagnosed?

Many	mothers	of	children	with	haemophilia,	despite	
having a known family history, were not aware of their 
carrier status until they had an affected son. Additionally, 
many of the daughters of males with haemophilia 
frequently question whether they are carriers, as do their 
relatives, although genetically they are obligate carriers 
and will automatically inherit the gene from their father. 
It	is	significant	to	note	that	over	half	of	all	carriers	were	
unaware	of	their	carrier	state	until	their	first	pregnancy	
or birth of an affected son.2,4,10 Carrier status appears to 
often only become relevant to women when they became 
pregnant or after the birth of a son.2,16,17 

An interesting fact is the average age of carrier testing was 
found to be 30 years of age, but the average age of carriers 
at	first	pregnancy	was	26	years	of	age.	

>>
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WHAT IMPACTS ON COMMUNICATION 
OF CARRIER STATUS?

The family context 

Haemophilia is a familial disease and the literature 
recognises	the	influence	of	the	family	context	and	its	social	
system on how and to whom information is communicated 
about carrier status.9,21,26 Communication can be complex 
with	many	factors	that	can	influence	the	sharing	and	
understanding of carrier information within families.19,28 

Assumptions of prior knowledge 

This may be due to a family history, and a  
presumed understanding of inheritance and genetic  
risk information may complicate communication  
within families.20,21 

Gender lines 

In one study inheritance and the risk of being a 
carrier were found to be infrequently discussed or 
not at all, even in families with a father or brother with 
haemophilia. In general, communication was found to 
follow gender lines with mostly mothers and sisters 
discussing genetic information.26

Obligate carriers 

Communication patterns were found to be  
significant	in	how	the	experience	of	obligate	carriers	
differed in comparison to possible carriers. The daughters 
of affected fathers (obligate carriers) appeared to have less 
understanding of haemophilia and of their carrier status 
than those who grew up with an affected brother.9

Other studies on the psychosocial needs of carriers have 
also found that knowledge of haemophilia inheritance and 
the possibility of being a carrier is poor, even in females 
who	have	first-degree	relatives.5,24

WHEN TO TEST: REASONS  
FOR AND AGAINST 
The ideal age of testing for carriers is largely debated 
in the literature and even in Australia the age may 

vary between the states and territories. International 
guidelines recommend that carrier testing should 
be delayed until minors are deemed competent 
to understand and participate in their own health 
decisions OR at the age of 18 years.3,14  

The ongoing debate about the ideal age to perform 
carrier testing relates to concerns about whether 
finding	out	you	are	a	carrier	will	cause	psychological	
harm	or	will	be	a	health	benefit	to	the	girl	or	woman	
and is a contributing factor to delays in carrier testing.

Reasons for carrier testing in minors:

•	 For	the	health	benefit	of	the	child	–	to	help	predict	
and manage symptoms.3,6,12 

•	 Parents’ peace of mind.27  

Reasons against carrier testing in minors:

•	 The child is not prepared for that information and it 
is	difficult	to	explain	carrier	risk	to	minors	

•	 Psychological harm 

•	 The	burden	of	disclosure,	as	it	can	be	difficult	for	
parents to decide whether telling their child is 
more	of	a	burden	or	a	benefit.8,7,18 

•	 Parental distress and anxiety around informing 
children of their carrier status

•	 Concern for the impact on the child’s self-esteem 
and social identity. 8,13,18

On the other hand, testing for clotting factor levels is 
recommended	earlier	than	16	years	of	age.	Managing	
bleeding in at-risk females is a common reason 
for testing of clotting factor levels,1 as it has been 
estimated that 30% of carriers have reduced factor 
levels.	However,	this	may	lead	to	an	incidental	finding	
of carrier status due to a low factor level.14 Informing 
children	of	an	incidental	finding	of	carrier	status	is	
problematic and the arguments for and against are 
similar to the debate around the age of carrier testing 
and focus on psychological harm.5 

Managing	bleeding	in	at-
risk females is a common 
reason for testing of 
clotting factor levels, as it 
has been estimated that 
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WHERE DO WE GO FROM HERE?
More	research	is	required	in	this	area.	We	need	further	
in-depth study of the experience of carriers, in particular, 
exploring how genetic information is communicated in 
families with haemophilia. The review highlighted a lack 
of communication within families, resulting in a lack of 
knowledge and awareness of carrier status throughout all 
life stages, in particular prior to pregnancy. Families and 
health	professionals	may	find	it	helpful	to	discuss	what	
activities or strategies could be developed to better assist 
families with talking about carrier status. Young girls and 
women need ongoing education and support to gain a 
much better understanding of their carrier status.19
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