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Background: Improved survival dramatically alters the consequences of adult co-morbidities in men with
cystic fibrosis (CF) such as male infertility. Few studies have systematically addressed the impact of sexual
and reproductive health issues in these men or considered the implications for healthcare delivery.
Method: A descriptive cohort study was undertaken using a sexual and reproductive health survey of men
from a large adult CF centre, including men with lung transplantation.
Results: The mean (SD) age of the 94 men (response rate 75%) was 30.5 (7.6) years. 94% knew that men
with CF had reduced fertility. Men first heard about infertility later than desired (p,0.001) and only 53%
heard from their preferred source. Men who were told about infertility when older were more likely to be
upset than those told earlier (p,0.01). 53% of men had undergone semen analysis: 68% of men who had
not been tested wanted semen analysis. 73% believed semen analysis should occur before 18, but the
youngest age of testing was 24 years. In adolescence, one in three men had assumed they did not need to
use condoms and one in 10 had confused infertility with impotence. 66% of men wanted more information
on reproductive options and 84% wanted children. Seventeen men were parents by natural conception
(n = 1), micro-epididymal sperm aspiration (n = 6), donor sperm (n = 9), and through step children (n = 1).
Conclusions: Men with CF desire more sexual and reproductive health information. Earlier discussion of
sexual and reproductive health is indicated in paediatric settings, and semen analysis should be routinely
offered. In adult services greater discussion of reproductive health options is indicated.

T
here is now an emerging understanding of the impor-
tance of men’s health when compared with the well
established notion of women’s health.1 Discussion of

men’s health is commonly framed as men’s unwillingness to
look after themselves, with reference to the ‘‘absent male’’
within healthcare settings.2 Certainly men are less likely to
seek preventive health care.3 However, it is also important to
consider how healthcare services can best promote men’s
health, including their sexual and reproductive health. This is
relevant for both speciality and primary health care,
especially when caring for men with chronic disorders,
diseases or conditions that affect sexual and reproductive
health such as HIV, depression, diabetes, and cystic fibrosis
(CF).
CF is one of the few disorders where male infertility is

expected. It was first described in the late 1960s4–6 at a time
when only 50% of patients survived to 12 years.7 Thirty five
years later, survival into the third decade is now expected,8

which has dramatically altered the significance of infertility.
95–98% of men with CF are azoospermic. The CF genotype is
responsible for aberrant development of the reproductive
portion of the mesonephric duct leading to bilateral absence
of the vas deferens. Dysfunction and/or absence of the
seminal vesicles accounts for low volume ejaculate.9 Active
spermatogenesis occurs within the testis and sexual function
is not affected. A minority of men are fertile, especially those
with the 3849–10 kb C-T mutation,10 11 highlighting the role
of semen analysis. Recent developments in reproductive
technologies using microsurgical epididymal sperm aspira-
tion and intracytoplasmic sperm injection have facilitated
men with bilateral absence of the vas deferens to father
children.9 Conception rates vary between 30%9 and 35%12 per
cycle, achieving pregnancy in 62.5% of couples where the
man has CF.12

Apart from infertility, few studies have addressed the
sexual and reproductive health needs of men with CF. The
earliest studies,13 14 undertaken 20 years after the initial
reports of male infertility, identified that men with CF were
strikingly uninformed about the sexual and reproductive
health complications of CF. Thirty years after these initial
reports, increasing awareness of infertility was shown in
studies in Boston,15 Birmingham,16 and Scotland.17 However,
these studies also showed that men with CF were relatively
uninformed about many broader aspects of reproductive and
sexual health such as semen analysis, assisted reproductive
technologies, or prevention of sexually transmitted diseases,
and that they consistently desired more information.15–17

The small number of studies limits the capacity to interpret
apparent differences. For example, Fair et al17 found that two
thirds of Scottish men reported negative emotions such as
shock and bewilderment when told of infertility. In contrast,
Sawyer et al15 found that 90% of US men who were told about
infertility in adolescence were not overly distressed at the
time. This could be explained by a range of factors, such as
the context in which men were told, the person who told
them, and the age they were told. It could also reflect cultural
differences between the different study populations, as it is
not known how representative the few published studies are
of other populations of men with CF—and the practices of
their healthcare providers.
A large number of questions remain unanswered. What is

the appropriate age to first discuss male infertility? What is
the effect of hearing about infertility at different ages? What
is the value of confirming fertility status by semen analysis?
Who should discuss sexual and reproductive health and what
should be discussed? Similarly, it is not known what
proportion of adult men with CF are informed about assisted
reproductive technologies and wish to use them. No studies
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have included men with lung transplantation, whose views
may or may not differ from those without lung transplanta-
tion. Understanding these aspects of male sexual and
reproductive health would greatly inform clinical practice in
both adolescent as well as adult men with CF, with
implications for healthcare services more broadly.
In this study we aimed to address these questions in detail

by assessing the knowledge, attitudes, and behaviours in
relation to sexual and reproductive health in a large
representative group of Australian men with CF.

METHODS
Participants
Eligible men attended the CF Clinic at the Alfred Hospital,
Melbourne, Victoria, the regional adult CF tertiary service in
Victoria which manages 232 non-transplanted and 32
transplanted men and women. Men receiving palliative care
were not eligible for the study. Ethical approval was obtained
from the Alfred Hospital ethics committee.

Questionnaire
A written questionnaire was developed from previous
qualitative work.15 The 40 questions took about 20 minutes
to complete. Questions included aspects of knowledge,
attitudes, and behaviour in relation to sexual and reproduc-
tive health. Men were asked to describe their health status as
mild, moderate or severe (self-report) and the mean
percentage predicted forced expiratory volume in 1 second
(FEV1%) for the year before the survey was recorded.

Data collection
Eligible subjects were mailed an information sheet, consent
form and questionnaire to be returned by mail. Non-
responders received a telephone reminder and were also
reminded at their next clinic visit.

Analysis of data
Data were entered into Epidata, then transferred to STATA
Version 8.2 for analysis (Stata Corporation, Texas, USA)
which was predominantly descriptive. The results are
presented as percentages or median (range) as appropriate.
Comparison between groups was made using the x2 test for
categorical variables (Fisher’s exact test for small samples)
and, for continuous variables, the t test for parametric data
and Wilcoxon signed rank test for non-parametric data.
Paired t tests (for parametric data) and the Mann-Whitney U
test (for non-parametric data) were used for paired compar-
isons.

RESULTS
Response rate
Questionnaires were mailed to 131 subjects, of whom 12
chose not to participate and 19 did not return their
questionnaires. Six were retrospectively considered ineligible
due to terminal illness (n=1); uncontactable (n=3); and
deceased (n=2). Thus, 94 questionnaires were returned
from the eligible 125, resulting in a response rate of 75%. The
response rate from the 18 transplanted subjects was 89%
compared with 72% from the 109 non-transplanted subjects.

Demographic data
The mean (SD) age of the participants was 30.5 (7.6) years
(range 18–54). Most were in a relationship and were
employed (table 1).
Seventeen percent of the subjects had undergone lung

transplantation. The transplanted group was not significantly
different from the non-transplanted group in age, marital
status, or employment status. The only significantly different
variable was self-rating of disease severity, with more

transplanted subjects rating their disease as severe
(p,0.05). We therefore analysed transplanted and non-
transplanted subjects together.
The mean FEV1 for non-transplanted subjects was 53%

(range 17–108) compared with 62% (range 26–123) for
transplanted subjects. There was no difference in lung
function between study participants and non-responders,
with a mean FEV1 in non-responders of 47% (range 18–77).
There was fair agreement between self-reported disease
status and FEV1% (kappa=0.31, 95% CI 0.19 to 0.48),
although self-rating tended to underestimate disease severity.

Fertil i ty knowledge
Only one participant (aged 19 years) was unaware that CF
commonly affects male fertility. While nearly three quarters
of the remaining 93 men believed that men with CF were
nearly always infertile (table 2), 25% were incorrect or
uncertain about the effect of CF on fertility.
The mean (SD) age at which men reported they were first

told anything about CF and infertility was 16.4 (4.1) years
(range 7–31). This was significantly later (p,0.001) than the
mean age that men reported they would like to be told (14.4
(2.8) years, range 6–24). A third of men (32%) reported they
had been told about fertility problems before they were
15 years old.
Men reported first hearing about male fertility problems in

CF from a variety of sources, most commonly from CF clinic
staff (table 3). One of the men reported first hearing about
male infertility from a medical student, while another learnt
about it during his own university studies. 53% of the men

Table 1 Demographic information on study
participants

n (%)

Relationship status (n = 94)
Single, not in relationship 34 (36)
Single, in relationship 19 (20)
De facto/married 39 (42)
Separated/divorced 2 (2)

Employment status (n = 94)
Employed (full/part time) 65 (69)
Student (full/part time) 8 (9)
Home maker 2 (2)
Unemployed 19 (20)

Heart/lung transplant 16 (17)
Self-reported disease severity (n = 91)
Mild 41 (44)
Moderate 33 (35)
Severe 17 (18)

Pulmonary function (non-transplant, n = 85)
Mild (FEV1 >75) 22 (26)
Moderate (45( FEV1 ,75) 25 (29)
Severe (FEV1 ,45) 38 (45)

FEV1, forced expiratory volume in 1 second.

Table 2 Knowledge of fertility in men with CF
(n = 93)

n (%)

How does CF affect fertility in men?
Normal fertility 2 (2)
Reduced fertility 15 (16)
Nearly always infertile 72 (77)
Don’t know 4 (4)

Why does CF affect male fertility?
Transport problem 71 (76)
Sperm production problem 12 (13)
Transport and sperm production problem 2 (2)
Don’t know 9 (10)
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reported they first heard about fertility problems from their
preferred source. Men who reported first hearing about
fertility problems from their parents were told at a
significantly younger age (mean 13.2 years, range 7–16)
than men who were first told by CF clinic staff (mean
17.2 years, range 13–31; p,0.001).
Half the subjects (51%) reported no major reaction when

first told about fertility problems in CF, 32% were a little
upset and 18% were very upset. Men who were told when
they were older were more likely to report being upset than
those told earlier (p,0.01, fig 1). There was no difference in
reaction between subjects aged under 16 and those aged 16–
20 years when first told, although there was a trend towards
a more negative reaction to being told in those men who
reported first hearing about fertility problems from a non-
preferred source (p=0.09).
Thirty nine men (42%) reported that the impact of fertility

problems had become greater over time. Only 21 reported less
impact over time. Men who first heard about fertility
problems when aged less than 20 years were more likely to
report that the significance of infertility had increased over
time (p=0.04, fig 2). The significance of fertility problems
was reported to increase over time in all age groups except
men currently aged over 40 years. Men who wanted children
were more likely to report that the significance of infertility
had increased with time (p,0.05).

Semen analysis
Forty nine men (53%) reported that semen analysis had been
undertaken, with 24 years being the youngest age at testing.
Semen analysis was more likely in men who were older and
married (p,0.001).
Men were asked to nominate the most appropriate age to

be offered semen analysis: 73% reported 17–18 years, 22%
preferred 19–20 years, and 5% preferred over 20 years. Two
thirds (68%) of the 38 who had not had semen analysis
reported that they wanted fertility testing: these men were

more likely to be in a relationship (p,0.05) and more likely
to want children in the future (p,0.05).

Sexual function
Ninety six percent of men had been sexually active. The mean
(SD) age of first sexual intercourse was 17.9 (3.5) years
(range 10–32); 38% reported never having had a nocturnal
emission, 44% reported they had had occasional nocturnal
emissions, while 2% reported frequent emissions. A further
15 were unable to remember.
Nearly one in 10 men (9%) reported confusing infertility

with impotence as an adolescent. However, nearly one in
three men (30%) reported they had assumed that they did
not need to use a condom as an adolescent. Men who had
first been told about fertility problems by a healthcare
professional were more likely to assume that they did not
need to use condoms than those who had first been told by
parents or friends (p,0.05).

Effect on relationships
Over one in five men (22%) believed that infertility had
affected their personal relationships. There was no significant
association between an effect on relationships with age or
marital status, whether they had children or wanted children,
or their self-reported health status.

Reproduction
One in three men (66%) reported wanting more information
on reproductive options. These 62 men identified a variety of
preferred sources of information, often multiple, including
the CF team (n=19), specialist reproductive experts
(n=30), and written information (n=34). Those who
wanted more information about male reproduction or
reproductive options were more likely to be in a relationship
but not married (p,0.01), to want children (p,0.001), and
to want to know their fertility status (p,0.01).

Table 3 Sources of initial (n = 92) and preferred (n = 93) information about fertility
problems

From whom did you first hear about
male fertility problems? n (%)

From whom would you like to have heard
first about male fertility problems? n (%)

CF clinic staff 51 (55) CF clinic staff 46 (49)
Parents 12 (13) Parents 27 (29)
Other CF patients/friends 10 (11) Other CF patients/friends 1 (1)
Written material 13 (14) Written material 5 (5)
Combination of clinic staff, parents,
other patients and written

4 (4) Combination of clinic staff, parents,
other patients and written

14 (15)

Other 2 (2) Other 0
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Figure 1 Reaction to first hearing about infertility according to age.
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Figure 2 Impact of infertility knowledge over time.
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Seventeen of the men (18%) had a total of 27 children
(range 1–4). Seven of these 17 men were the biological
fathers: six were conceived through assisted reproduction
and one was conceived naturally. Of the remaining 10, nine
had used artificial insemination by donor sperm and one had
stepchildren. Men with mild disease were more likely to be
fathers (p,0.05). Eight of these 17 men wanted more
children.
A high proportion of men without children (84%) reported

wanting children in the future. These men were no more
likely to have had semen analysis but were more likely to
want it (p,0.05). Disease severity, whether self-rated or
FEV1%, did not relate to a desire to have children.

DISCUSSION
The widespread understanding of infertility in CF in this
large cohort of adult men is reassuring and supports a trend
towards improved knowledge of male infertility over time.13–17

However, there continues to be a discrepancy between when
men first hear and when they wish to hear about
infertility.15 17 A key finding is the apparent deficiencies in
service delivery in relationship to male sexual and reproduc-
tive health that have not previously been described.
This is the first study of men with CF that has investigated

the role of semen analysis in detail. We showed a higher rate
of semen analysis (53%) than in previous studies15 16 which
had rates of 31% and 24%, respectively. However, a striking
finding was that, while 95% of the men in this study felt that
semen analysis should be performed before the age of 20, the
youngest age of semen analysis was reported to be 24 years.
An equally salient finding was that 68% of men who had not
been tested wanted semen analysis, independent of their
relationship status, suggesting that semen analysis should at
the very least be offered to all men. The preferred age of
testing has significant health service implications, especially
for paediatric services.
This study identified that men’s reaction to hearing about

infertility varies with age. Thos who are told at a younger age
are less likely to have a negative reaction at the time but are
more likely to report a change in significance over time,
especially if they want children. This reinforces earlier
qualitative work15 and emphasises the importance of con-
tinuing to discuss reproductive health issues over time.
Another key finding warranting greater attention is men’s

desire for more information about reproductive options,
expressed by two out of three men. Advances in reproductive
technology now make it possible for men with CF to father
children. Indeed, almost one in five men in this study
were parents, higher than the previously reported rates of
1–8%.15–17 Very high interest in future parenting was
expressed by the men in this study, with 78% wanting
children regardless of disease severity.
Consistent with previous studies,15 17 men in this study

reported first hearing about male infertility from a variety of
sources. It remains a concern that only half the men heard
from what they considered to be their preferred source. The
question of who should lead these discussions with boys is
becoming clearer over time. As in the study by Madge and
Carr,18 our results highlight that men with CF report wanting
discussions with both CF clinic staff and parents; they do not
want to hear from other patients or friends. Written
information appears a valuable adjunct, especially in relation
to reproductive options for adult men.
As in other studies,13–15 CF healthcare providers are

identified as an important source of information about
sexual and reproductive health. In this study CF clinic staff
were most commonly preferred as the source of sexual and
reproductive health information in adolescence. How well do
clinic staff handle this responsibility? In terms of timing, it is

concerning that CF health professionals discussed sexual and
reproductive health issues significantly later than did
parents, and later than desired by young people themselves.
The majority of men believe these discussions should start
when boys are less than 16 years old, the responsibility of
paediatric or adolescent services. Adolescent boys enter
puberty approximately 1 year later than girls, but there is
no evidence from this study that discussions about sexual
and reproductive health should occur later in boys with CF
than girls.19

It has previously been documented that sexual and
reproductive health discussions are generally initiated by
boys or men rather than healthcare providers.17 20 Few men
with CF feel comfortable initiating these discussions,17

reinforcing the importance of health professionals to take
the lead in initiating discussions about sexual and reproduc-
tive health. The embarrassment and lack of training
expressed by CF healthcare providers about these discus-
sions21 reinforces the importance of education and training
about sexual health for respiratory health professionals.
What of content? The finding that men who had been told

about fertility problems by health professionals were more
likely to assume they did not need to use condoms is
concerning and questions the messages young men are both
given and receive. There are no formal guidelines for
physicians about discussions of sexual and reproductive
health care in men with CF against which we can compare
our results, although a number of recommendations have
been made.15 20–23 For example, Lyon and Bilton22 suggest
seven points of information about infertility for men with CF:
that 95% of men with CF are infertile; that infertility does not
mean impotence; that spermatogenesis is likely to be normal;
that ejaculatory fluid will not contain sperm because of
bilateral absence of the vas deferens; that ejaculatory fluid is
of low volume; that sperm aspiration and intracytoplasmic
sperm injection can result in successful pregnancy; and that
genetic counselling is available. Our study suggests further
emphasis is warranted around infertility, semen analysis, and
the prevention of sexually transmitted infections in the
paediatric setting, with a greater focus on reproductive
options within adult healthcare services.
One strength of this study is that it provides detailed

information in an area where there are conspicuously few
contemporary studies.15–17 Furthermore, it was conducted in a
large CF centre with a good response rate. It is the first study
to include a significant number of men with lung transplants.
The absence of other studies means we cannot be clear how
representative these findings are of other Australian or
international centres. This study retrospectively sought
information from adult men about events from their
adolescence, a limitation common to most studies in this
area.16–17 Indeed, there is only one qualitative study that
addresses sexual and reproductive health directly with
adolescent boys.15 This is an important opportunity for future
research, as is the need to better understand parent
perspectives of adolescent sexual and reproductive health. A
recent study comparing mother and daughter perspectives
about the timing and content of sexual and reproductive
health discussions in girls with CF19 24 highlighted the
opportunities of greater maternal involvement. There is every
reason to think that this is also relevant for boys with CF and
their parents.
Finally, there are significant ethical issues about reproduc-

tion in men with CF that warrant further research. The
apparent paradox of promoting population screening to
reduce the burden of CF disease while supporting men with
CF to parent children who will be carriers has already been
noted.22 More practically, however, little is known about the
decision making process of men with CF and their partners in
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balancing their medical needs and shortened life span with
the desire to parent children. Further ethical issues arise in
relation to partner screening in terms of understanding how
couples would view having a child with CF, as well as the role
of selective termination of affected fetuses. Also, the issue of
mispaternity must be recognised when undertaking semen
analysis in men and genetic testing of children.
In contrast to the expressed concerns of men’s lack of

interest in their health,1–3 the men in this study appeared
greatly interested in their sexual and reproductive health. We
have shown that the relative importance of different issues
changes over time. This study highlights the opportunities for
both paediatric and adult CF healthcare services to better
address male reproductive and sexual health.
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