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Abstract
Lung diseases can complicate pregnancy, but little is known about the experiences of pregnancy among
women living with such diseases. This survey aimed to understand the experiences of women with a lung
condition before and during pregnancy, in childbirth and post-partum.
The survey was translated into nine languages and hosted online between March and May 2018. This
paper reports on 327 women who had asthma, cystic fibrosis (CF), lymphangioleiomyomatosis (LAM) and
sarcoidosis as a sole or primary lung condition.
Women with CF and LAM were most likely to report that their condition influenced their decision to
have children. Those with CF and LAM who did become pregnant reported greater satisfaction with their
healthcare during pregnancy and gave more consideration to factors such as location and type of birth; they
were also more concerned about the impact of the pregnancy on their health than women with other
diseases. Women with sarcoidosis reported receiving conflicting advice as to both the impact of their
condition on pregnancy and how becoming pregnant might impact their health. Women with asthma
reported not always being able to access the information they needed from healthcare professionals.
The results suggest that healthcare providers should be having dialogues with affected women early on,
from before conception, throughout the pregnancy and after giving birth, and training should be provided
to healthcare staff to equip them with the information they need to do this.
Introduction
Lung diseases can impact on pregnancy and family planning decisions, but little is known about the
experiences of women living with such diseases. Asthma is one of the most common health conditions
affecting women of reproductive age, and studies have suggested that women with asthma take longer to
conceive and are more likely to require fertility treatment [1]. Asthma exacerbations during pregnancy have
been linked to negative maternal and fetal outcomes [2]. Cystic fibrosis (CF) is usually diagnosed in
childhood and can influence female fertility [3]. Many women with CF can conceive without difficulty,
although genetic testing is recommended for the woman’s partner [3, 4]. Premature delivery is higher in
women with CF, and those with reduced lung function are more likely to need a caesarean delivery [4].
Lymphangioleiomyomatosis (LAM) has no reported effect on fertility. However, pregnancy in women with
LAM has been associated with increased complications, premature birth and worsening lung function,
which can remain post-partum [5, 6]. Sarcoidosis does not affect fertility but some medications can have
an adverse impact [7]. While there is usually no impact on pregnancy [7], and some women find their
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sarcoidosis improves [8], some studies have shown an increased risk of negative outcomes including
pre-eclampsia, pulmonary embolism and premature delivery [9]. Table 1 describes the four lung diseases
included in this study.
Most psychological studies of pregnancy have excluded women with chronic illness to avoid confounding
factors, resulting in a lack of information on women’s experiences and perspectives [26]. Previous research
exploring the experiences of family planning and pregnancy in women with lung disease focused on single
diseases, most frequently CF, and used a range of qualitative and quantitative methods. Women with
chronic lung diseases reported a lack of clear information and support from healthcare professionals,
uncertainty about the safety of medications during pregnancy and the impact of their illness on the baby,
and concerns about balancing their illness with parenthood [4, 27, 28, 29, 30, 31, 32, 33]. Women with
CF and LAM had concerns about dying early and many chose not to or were advised by professionals not
to become pregnant due to the perceived impact on their health [4, 27, 29, 31, 32, 34]. There has been
little research into the experiences of women with sarcoidosis.
This paper provides more detailed qualitative and quantitative analysis of the perspectives of women with
asthma, CF, LAM and sarcoidosis.
Methods
Questionnaire topics were identified by the European Lung Foundation (ELF) following a review of
previous research and in consideration of the aims of the ERS/TSANZ (Thoracic Society of Australia and
New Zealand) Task Force [3]. Topics were developed into an online questionnaire in collaboration with
patient representatives and members of the Task Force. The questionnaire was hosted on SurveyMonkey
for 1.5 months (between March and May 2018). The ELF, ERS and TSANZ patient and organisational
networks were used to promote the survey via their websites, social media and email. Professionals
involved in the Task Force also used their networks and contacts with local patient organisations to
promote the survey.
The survey was open to people with a lung condition who had considered having children, had been
pregnant in the past or were currently pregnant, or who had decided not to become pregnant because of
their lung condition.

TABLE 1 Characteristics of included lung diseases
Condition

Asthma

Cystic fibrosis

LAM

Sarcoidosis

Prevalence

Age of diagnosis

Prognosis

Effect on female fertility/
pregnancy

Common: 339 million
worldwide [10]
Childhood asthma more
common in males;
adult asthma more
common in females [11]
Rare: 1 in 2500–3000
live births – around 85
000 worldwide [14].
Most common in
Caucasians, least
common in Asians [15]
Very rare: estimates
between 3 and 5 cases
per million [18]. Almost
exclusively affects
women [19]

Usually diagnosed in
childhood but can affect
any age [12]

Estimated mortality rate of 0.19
deaths per 100 000; higher in
low to middle income countries
[13]

75% diagnosed by the
age of 2 in Western
societies [16]. Many
countries have newborn
screening

Average life expectancy 35–
40 years in USA and UK; lower in
developing countries [17]

Some studies suggest a link
between asthma and infertility.
In pregnancy, asthma may
improve or worsen – worsening
is more common in severe
asthmatics [3]
Some impact on fertility;
pregnancy carries risks of health
complications for mother and
child and increased treatment
burden [3]

Average age of diagnosis
is approximately 35 [20]

Estimated median
transplant-free survival time for
LAM patients in the US is
29 years from symptom onset
and 23 years from diagnosis [21]

75% in UK diagnosed
between ages 30 and
60 [23]; average age of
diagnosis in USA is
55 [24]

Usually normal; 60% will go into
remission, 10% will develop
serious disease that may
shorten life expectancy [25]

Rare: estimates
between 20 and 400 per
million depending on
country [22]

No reported impact on fertility;
LAM may be accelerated by
oestrogen so may develop or
worsen in pregnancy and lead to
health complications for the
mother [5]
Usually no impact [7]

LAM: lymphangioleiomyomatosis.
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The survey was available in nine languages: English, French, German, Greek, Italian, Polish, Portuguese,
Russian and Spanish.
Following discussion with the Task Force, specific ethical approval was not sought for this study. In
considering patients as study participants, ethics committee approval is not generally required for online
questionnaires as the methodology is considered to pose a minimal risk to the participant. The ELF
adheres to strict ethical principles in questionnaire design, data collection and analysis. Questions were
agreed with patient representatives. Transparency of purpose and inclusion/exclusion criteria were provided
at the start of the questionnaire, so prospective participants could raise queries or concerns. A contact name
and email address for an ELF staff member were provided in case participants had any concerns or
questions. Participation was completely voluntary and recruitment was not targeted to individual patients.
Respondents were free to skip questions and leave the questionnaire/project at any time. All responses were
anonymous, as respondents were directed to a separate form if they wished to provide a contact email
address to receive a copy of the survey results.
Analysis
Numerical data were summarised and group data compared using nonparametric statistics. To determine
whether there were differences in responses between different lung conditions, data were analysed using a
chi-squared test. Significance was accepted when p<0.05. Responses to open-ended questions were
translated into English and coded for overall themes using reflexive thematic analysis [35, 36]. This is a
method for identifying, analysing and reporting patterns (themes) within data whereby the researcher
familiarises themselves with the data, codes these data and develops and defines themes. An inductive
approach was chosen in which themes are grounded in the data in a “bottom up” way, without trying to fit
into a pre-existing coding framework (as for a deductive or “top-down” approach), given the aim of the
survey was to understand a wide range of views on a relatively under-researched topic. Coding was
completed by BJ and the themes were discussed with CC. Differences in experiences between lung
conditions were highlighted and four main themes identified.
Results
The survey had 577 responses from women with a range of respiratory conditions. For the purposes of this
paper, respondents with CF, LAM, asthma or sarcoidosis were included; those respondents who marked
that they had both CF and asthma and/or bronchiectasis were included in the CF group. Table 2 shows the
respondents who were excluded from the analysis. Table 3 shows the characteristics of included
respondents.
Experience of pregnancy with a lung disease
A total of 226 (69%) respondents were pregnant at the time of the survey or had had a previous pregnancy.
During pregnancy, 62% of these respondents described the standard of care they received for their lung
condition as good or excellent, and 15% as very poor or poor, with the remainder (23%) satisfactory.
Women with LAM and CF were most likely to rate the care they received as good or excellent and women
with asthma and sarcoidosis as poor or very poor (χ2 (1, n=100)=11.6, p=<0.001).
When planning childbirth, 26% of all respondents said that their lung condition was the biggest factor in
where they gave birth, but this varied between conditions. Respondents with LAM and CF were most
likely to say their condition was the biggest influence on where they gave birth, and those with asthma and
sarcoidosis that it had no influence (χ2 (1, n=77)=23.1, p=<0.001). The extent to which a respondent’s
lung condition influenced how they gave birth – for example, caesarean section, pain management –

TABLE 2 Excluded respondents
Reason for exclusion
Returned an incomplete survey
Had more than one lung condition
Had a lung condition other than CF, LAM, asthma or sarcoidosis
Stated they did not have a lung condition or did not answer what lung condition they had
Developed a lung condition after their last pregnancy
Did not answer if they had ever been pregnant or state when they had been pregnant

Respondents
88
64
47
22
21
8

CF: cystic fibrosis; LAM: lymphangioleiomyomatosis.
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TABLE 3 Sociodemographic characteristics of included participants
Lung condition
Cystic fibrosis, all
Asthma only
Sarcoidosis only
LAM only
Total
Country of residence
Spain
UK
Germany
Ireland
Belgium
Denmark
USA
Australia
Greece
Switzerland
Netherlands
Norway
Poland
Other
Not given
Total
Pregnancy status
Never pregnant
Currently pregnant
Last pregnancy in 2010 or after
Last pregnancy in 2000s
Last pregnancy before 2000
Last pregnancy date not given
Total

172 (52.60%)
87 (26.61%)
43 (13.15%)
25 (7.65%)
327
87 (26.61%)
76 (23.24%)
37 (11.31%)
21 (6.42%)
16 (4.89%)
13 (3.98%)
12 (3.67%)
11 (3.36%)
8 (2.45%)
7 (2.14%)
6 (1.83%)
6 (1.83%)
5 (1.53%)
16 (4.89%)
6 (1.83%)
327
101 (30.89%)
23 (7.03%)
143 (43.73%)
42 (12.84%)
17 (5.20%)
1 (0.31%)
327

LAM: lymphangioleiomyomatosis.

followed similar patterns. Those with LAM and CF were most likely to say that their lung condition was
the biggest influence, and those with sarcoidosis and asthma that it had no influence (χ2 (1, n=76)=13.256,
p=<0.001).
Prior to becoming pregnant, 48% of women reported speaking to a primary care professional and 61% to a
respiratory specialist about becoming pregnant with a lung condition: 27% of women rated the information
they received from a primary care professional before pregnancy as poor or very poor; 48% of women
rated the information they received from respiratory professionals as good or excellent before pregnancy
and 52% during; 15% rated the information as very poor or poor before pregnancy and 17% during.
After giving birth, 67% of respondents felt they had not received support and advice about breastfeeding
with a lung condition. This varied between conditions, with 38% of those with CF saying they had
received this support, compared to none of the respondents with LAM. When asked whether they had
received support and advice about how breastfeeding can increase or reduce the chances of their baby
developing a lung condition in the future, only 18% of respondents said they had. This again varied, with
43% of respondents with asthma saying they had received this advice compared with 5% with sarcoidosis,
4% with CF, and none with LAM.

Attitudes and beliefs around lung disease and pregnancy
During pregnancy, respondents with CF and LAM were more concerned about the impact of their
conditions than respondents with asthma and sarcoidosis. For example, respondents with CF and LAM
were most likely to consider the impact of pregnancy on their body and lungs to be very or extremely
important, while those with asthma and sarcoidosis were most likely to say that it was not very or not at all
important (χ2 (1, n=106)=7.6428, p=0.0057).
https://doi.org/10.1183/23120541.00357-2021
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During pregnancy, respondents were more concerned about the potential impact on their baby of stopping or
changing treatments than on their own health: for example, 90% of respondents with CF and 65% with asthma
said they considered the safety of changing or stopping their lung treatments when pregnant to be very or
extremely important for the baby, but this fell to 77% and 47%, respectively, when considering their own health.
Reported attitudes and beliefs before pregnancy usually indicated lower concern. For example, before
pregnancy, 24% of those with asthma, 55% with CF and 54% with LAM rated the possibility of increased
risks during pregnancy because of their lung condition as extremely or very important. This rose to 44%,
78% and 82%, respectively, when considering this possibility during pregnancy.
Of respondents with CF, 54% reported not having had a pregnancy, compared to 40% of respondents with
asthma; 63% of respondents with CF said that their lung condition had been the biggest influence in their
decision about whether to have children, compared to 14% of those with asthma.
Open-ended data analysis
Table 4 illustrates the four main themes that arose from the analysis of free text responses.
Pregnancy and childbirth is one thing, but the concern about caring for a child can be greater
For many respondents it was not pregnancy or childbirth that were the main concerns, but their ability to
deal with the demands of parenthood. Many with CF said they had decided not to have children because
TABLE 4 Main themes from open-ended data analysis with illustrative quotes
Theme

Illustrative quotes

“My whole life has changed with this disease, even without a child. That’s why you think
twice if you can look after yourself and a child.” (Spanish sarcoidosis respondent)
“It is still an issue whether a second or third child will come, because being a mother
with a lung disease demands a lot and you sometimes don’t feel up to the task.”
(German sarcoidosis respondent)
“I am afraid that I will not be able to have children and that even if I do, I may die early
and leave them without a mother” (Greek CF respondent)
“I see pregnancy as very difficult for women with severe-grade cystic fibrosis and I am
always tortured by it since for most people, the dream is to have a family. I especially
feel bad for my partner since he loves children and I do not know if we can be parents
together in the future.” (Spanish CF respondent)
Fear of a child getting the lung condition
“I wasn’t properly informed about the risks. I just knew about a not entirely clear
possibility of genetic disposition.” (German sarcoidosis respondent)
“The prospects of passing my asthma to any future children frightens me and I would
consider genetic testing.” (UK asthma respondent)
“I have thought about the risk of my child getting my condition, and thus consulted
professionals for a genetic analysis of my husband to make sure we could have
children without the condition.” (Danish CF respondent)
Receiving no or conflicting advice and understanding risk “How to deal with GPs who don’t know enough about managing asthma, one even
suggested I moved house as there was nothing more to be done for me.” (UK asthma
respondent)
“Unfortunately no one could really provide information. The answer was always … it gets
better, stays the same, gets worse… not really insightful.” (German sarcoidosis
respondent)
“We hoped that after giving birth I would return to my normal state, but that was not the
case…my general condition is not at all as before my pregnancy. I must say that we
weren’t really prepared for this, pregnancy was the unknown but we never thought
that my general condition would be what it is today so long after.” (Belgian CF
respondent)
Worries about medication
“I’m not sure … whether my medication could harm my unborn child, especially in the
event of an emergency.” (German asthma respondent)
“Information about conceiving and also breastfeeding whilst taking Rapamycin. I believe
only around three women worldwide have been pregnant whilst taking this medication
and no animal testing or lab testing has taken place in this area.” (UK LAM respondent)
“After birth when my chest was sore from using gas and air … it was dismissed … I took
it upon myself to increase my preventer medication with no advice given as to how
this may or may not affect my milk.” (UK asthma respondent)
Pregnancy and childbirth is one thing, but the concern
about caring for a child can be greater

CF: cystic fibrosis; LAM: lymphangioleiomyomatosis.
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of fears about not being able to parent due to their condition, and of leaving their child without a mother.
These fears could often leave respondents feeling conflicted. Others chose to limit the number of children
they had or to become pregnant at a younger age.
Fear of a child getting the lung condition
Respondents with sarcoidosis felt uncertain about the risks of their child inheriting the illness, while those
with CF were aware of the testing they could have. Respondents with asthma worried about their children
inheriting their condition, even though there is no genetic test for this.
Receiving no or conflicting advice and understanding risk
Many respondents with asthma reported receiving poor or no advice from primary care providers and
would have liked input from a respiratory physician or specialist. Respondents with sarcoidosis received
conflicting advice and were unclear as to the impact of their condition. Some reported delaying pregnancy
as they were unsure of the consequences for them and their potential child.
Some respondents with LAM felt there was a lack of information on the potential effects of their condition
and treatment, while others reported being advised not to have children, or choosing not to have children
due to their condition. Some wondered whether they would regret this decision in the future.
Respondents with CF often felt informed about the risks and options, such as fertility treatment and
surrogacy, even if they were not always available or acceptable to them. Many who chose to try to get
pregnant decided to do this at a younger age. Some reported that their condition was not impacted by
pregnancy, with a few saying that their lung health had even improved. However, others with CF reported
a decline in their lung function postnatally, with some being unprepared for this. Some with LAM also
reported a similar decline, but most reported being aware this could happen, and some gave this as a
reason for not becoming pregnant.
Some respondents with asthma reported not considering that their lung condition might have an impact on
pregnancy and childbirth, and were then surprised when they had issues with their asthma during
pregnancy.
Worries about medication
Respondents were worried and not always clear about the impact of their medication on the fetus. Worries
about how medication might impact on breastfeeding a baby were also expressed, and many women
reported feeling unsupported.
Those with CF were particularly concerned about an expected decline in their own health during
pregnancy due to changes in treatment, for example needing to stop certain medications because they are
unsafe for use during pregnancy.
Information and support needs
Respondents wanted psychological support; clearer information from healthcare professionals; more
information on the impact of their disease on pregnancy, the developing fetus, childbirth and breastfeeding;
better integration between maternity and respiratory services and better access to respiratory specialists.
Women with CF and LAM – conditions that could be more seriously affected by pregnancy and childbirth –
particularly wanted information about peers, for example the health status of those who had decided to get
pregnant with their lung condition, and how they had coped with pregnancy. Many pointed out that owing to
advances in treatment, women with CF were now often able to achieve successful pregnancies, but as this
was a relatively new occurrence there was a shortage of such testimonials.
Discussion
Our data show differences in the perceived impact of certain lung conditions on pregnancy and family
planning decisions. While it is perhaps not surprising that for those with conditions in which pregnancy
presents higher risks, such as CF and LAM, decisions around all aspects of family planning are closely
linked to their lung health and, consistent with previous research, they express more concern about the
impact of pregnancy on their health [28, 30, 33]; those with lower-risk conditions, such as asthma and
sarcoidosis, do have concerns about the effect of their condition on pregnancy, labour and birth and are
dissatisfied with information received. People with asthma are more likely to receive care in a primary care
setting, with less access to respiratory specialists, which could account for this difference. Previous
https://doi.org/10.1183/23120541.00357-2021
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research has also indicated dissatisfaction with information received during pregnancy for women with
asthma, who felt a lack of concern for their lung condition from primary care professionals [28, 30, 37].
These results suggest that there may be a need for specialist advice and support for all women with lung
conditions during pregnancy, not just those whose condition presents a higher risk. Many in our study
commented on a lack of communication between respiratory and reproductive healthcare professionals, and
this has been identified in other studies [27, 37].
Women weigh up a range of complex factors in their decision to have children. Some feel conflicted and
worry that they might later regret their choice. Other research has also shown that women with CF aim to
balance their own health needs with the needs of their children, and this can lead to feelings of guilt, and
lower adherence to treatment [4, 29]. Some in our study had fewer children or chose pregnancy at a
younger age than they might have done if they had not had CF; this is in contrast to other research which
found that for most women with CF, the benefits of parenthood outweighed the risks [29].
As identified in previous research [34], respondents with LAM sometimes chose not to get pregnant
because of the perceived impact of the condition on their own health. For women with sarcoidosis, the
decision to try to have children was filled with uncertainty and perceived mixed messages from health
professionals. For asthma respondents, their disease often played little to no part in their decision to have
children, but some reported surprise that their asthma worsened during or after pregnancy; this has been
found in previous research [27, 36]. This again suggests the need for more specialist support and
evidence-based advice for all women with lung conditions.
Women wanted holistic information and support before, during and after their pregnancy, and health
professionals should consider signposting or referring women to other sources of support and advice, such
as psychological support, support groups and, where appropriate, genetic testing.
Before and during pregnancy, respondents were more likely to believe that the safety of changing or
stopping their treatment was more important for the health of the baby than for themselves; this aligns with
previous research findings that asthmatic women may cease treatment because of concerns about the effect
on the child [28] and suggests that women may be prioritising the baby’s health over their own. Many had
not been informed of the potentially protective effect of breastfeeding on the infant and most had not
received information about breastfeeding with a lung condition.
Lack of information was a theme in several areas, along with dissatisfaction with information received.
Over a quarter of women rated the information they received from a primary care professional before
pregnancy as poor or very poor, suggesting a training need for these professionals or more referrals to
specialist care. While there was a higher level of satisfaction with information received from respiratory
professionals, around a sixth of women still rated it as poor or very poor. Our results suggest that planning
for pregnancy with a lung condition needs to start early. Professionals should be aware that, in the absence
of clear information and open discussions, women with lung conditions may make uninformed and
potentially risky decisions around family planning and medications. Women should be better supported to
make informed decisions, with space in routine appointments to discuss their desire to have a family. This
should be followed by consistent support during and following pregnancy to help respiratory patients
understand the risks and benefits of different approaches and provide access to evidence-based information
and specialist services.

Strengths
This survey was designed in partnership with patients and patient representative organisations. It received
many responses across countries in nine languages. The exploratory findings provide valuable insight into
the experiences of people with a lung condition during family planning and pregnancy and highlight areas
for future research. In particular the survey provides novel data on the experiences of women with
sarcoidosis, an area not previously explored.

Limitations
Gathering patient perspectives presents methodological challenges. The method used meant that we cannot
calculate the survey’s reach or response rate. We received fewer responses from women with sarcoidosis
and LAM compared with asthma and CF, so care must be taken when comparing these populations and
extrapolating the data to a wider group.
https://doi.org/10.1183/23120541.00357-2021
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TABLE 5 Recommendations for practice
Initiate discussions around family planning with respiratory patients during routine appointments
Provide clear, evidence-based information about fertility, safety of changing or stopping treatment for the
patient and the fetus, impact of pregnancy and labour on current and future health, genetic predisposition,
and lifestyle factors
Signpost to psychological support and genetic testing where appropriate
Provide information on the safety of respiratory medications during breastfeeding
Ensure patients receive holistic care from both respiratory and pregnancy health professionals and that
pregnancy health professionals can refer patients with queries to relevant respiratory professionals and
evidence-based information

The self-selection approach could lead to bias. Individuals who complete a survey tend to have had either
a very good or very bad experience and want to communicate this, which could result in fewer responses
from the middle ground [38]. Using patient organisations to help disseminate the survey could also lead to
a higher proportion of responses from patients who are knowledgeable and highly involved in their
healthcare.
Conclusion and recommendations
Lung disease is often a major consideration for women when making decisions on family planning,
pregnancy and birth. Although this is especially true for those with higher-risk conditions, having a lung
disease plays a part for most patients. Women want more information about the effect of their condition on
their fertility, pregnancy, child and ability to parent, and many are dissatisfied with the information they
receive. They also want information on the possible impact of their pregnancy on their future health.
Psychological support is often lacking, and women report receiving conflicting information. More research
is needed to understand the safety of respiratory treatments during pregnancy and breastfeeding, and this
should be shared in clear, accessible formats to facilitate informed decision-making. Services such as the
Drugs in Breastmilk Information Service [39], the EU-funded ‘ConcePTION’ initiative [40] and
forthcoming European Medicines Agency strategy on medicine safety during pregnancy and breastfeeding
[41] may help to fill the information void. Patient organisations should also consider providing tailored
information on family planning and pregnancy, such as the guide from LAM Action on LAM and
pregnancy [5].
The ERS/TSANZ Task Force Statement on the management of reproduction and pregnancy in women
with airways diseases [3] may help to address the evidence gap and allow health professionals to provide
more tailored and up-to-date information for patients, including on medicines safety before and during
pregnancy and breastfeeding. Healthcare providers within respiratory, primary and reproductive care should
be having conversations with affected women before, during and after pregnancy, and training should be
provided to healthcare staff to equip them with the information they need. Table 5 summarises areas for
health professionals to consider when providing respiratory and pregnancy-related care, according to the
survey data.
Further research could examine the impact on patients of receiving such information, for example whether
it leads to greater satisfaction with care during pregnancy and patients feeling more informed when making
decisions.
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