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 Abstract 

 

Objective  

To investigate the perceptions of pregnant women about the risks of their asthma 
and asthma medication for their offspring, we used a web-based survey. 

Methods 

A web-based questionnaire was developed and pregnant women with asthma 
were recruited via two different routes to provide information about asthma 
control and management before and during pregnancy and about the information 
they got on risk of asthma and asthma medication for the unborn child. 

Results 

Our final sample consisted of 53 respondents. Among the 41 women with a 
planned pregnancy, 16 (39%) had their pregnancy wish discussed with a physician 
in relation to their asthma management and 12 (75%) had their asthma medication 
adjusted accordingly. Eight out of 22 women (36%) planning their pregnancy but 
discussing nor adjusting their medication beforehand, adjusted their asthma 
medication when pregnant because of possible risks for their infant. This was 
advised by their physician to 6 (75%) of them. Of the 22 women adjusting their 
asthma medication on advice of their physician because of health concerns for the 
infant, 12 (55%) experienced a worsening of asthma symptoms in response. 
Twenty-three out of 50 women (46%) had worries about the right choices 
regarding their asthma medications for the health of their infant and 16 women 
(32%) thought that the information they got or found was contradictory. 

Conclusion 

The counselling of women with asthma who want to become pregnant can be 
improved. There is a need for properly worded information about the importance 
of adequate asthma control in pregnancy to asthmatic fertile women irrespective 
of a current pregnancy wish. 
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 Introduction 

 

An increasing number of pregnancies is complicated by the presence of a maternal 
chronic condition and its pharmacological treatment [1]. For many drugs on the 
market potential risks for the unborn child cannot be fully determined yet, due to 
limited research or contradictory results of post marketing surveillance. However, 
untreated or undertreated maternal diseases can also have negative effects on the 
unborn baby leading to questions about the safest approach of disease 
management for both mother and child.  

Asthma is one of the most frequent chronic maternal conditions complicating 
pregnancy. Prevalence estimates vary by region with up to 12% of pregnancies 
affected [2]. While negative effects of asthma medication on the unborn child have 
shown to be minimal [3], uncontrolled asthma during pregnancy is associated with 
significant risks for the mother as well as the infant, including preeclampsia, 
preterm labour, low birth weight, and being born small for gestational age [4,5]. 
Current international guidelines on the treatment of asthma therefore recommend 
optimal asthma control during pregnancy [6,7]. Still many women stop or change 
their asthma medication when pregnant, possibly leading to asthma exacerbation 
and concurrent increased risks for adverse pregnancy outcomes [6-10].  

We conducted a descriptive survey to investigate the perceptions of pregnant 
women about the risks of their asthma and asthma medication for their infant, 
how they perceived the information about this topic given by their physician, and 
their motives for possible medication changes around the pregnancy period. 

 

 Methods 

 

For this cross-sectional study among pregnant women with asthma, we developed 
a web-based questionnaire, which assessed several maternal characteristics 
including age, level of education, ethnicity, gravidity, and gestational age at 
completion. Information about asthma control and management before and during 
pregnancy was collected by asking about asthma medication (inhalation) used in 
the year before pregnancy, atopy and concurrent medication, consulting of a 
physician when planning a pregnancy, changes in asthma medication because of 
pregnancy wish and after confirmation of pregnancy, reasons for changes, the 
effects on asthma control, and course of asthma during pregnancy up to then. In 
addition, participants were asked about perceived risks of asthma and asthma 
medication for the unborn child and how they valued the information about 
asthma management during pregnancy by showing a couple of propositions. 
Propositions presented are shown in appendix 6.  
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Current asthma control was measured using the first 6 questions of the Asthma 
Control Questionnaire (ACQ) [11]. 

We recruited participants via two different routes. Firstly, the questionnaire was 
uploaded using Qualtrics Research Suite software and was online from June 2014 
until June 2015. The Dutch patients’ association for people with chronic lung 
disease (The Lung Foundation Netherlands; Longfonds), showed an announcement 
of this study on their website (www.longfonds.nl) during this period with a link to 
the questionnaire on the survey website. Secondly, we approached women 
participating in the PRegnancy and Infant DEvelopment (PRIDE) Study who 
reported to be diagnosed with asthma and were still pregnant. Details of this 
ongoing prospective cohort study can be found elsewhere [12]. In May 2014 and 
April 2015, an e-mail was sent to 71 women to ask them to complete the additional 
questionnaire for the current study.  

 

 Results 

 

The questionnaire was opened 23 times through the website of The Lung 
Foundation Netherlands, A total of 15 women started to answer the questions of 
whom 11 completed the entire questionnaire. Of the 71 PRIDE Study participants 
approached, 6 were ineligible (three women had childhood asthma only, two 
participated through paper-based questionnaires, and one had a miscarriage) and 
38 completed the questionnaire (response rate 58%). Therefore, the final sample 
of this study consisted of 53 respondents. Women recruited through the PRIDE 
Study were on average older, had a lower level of education and a higher 
gestational age at questionnaire completion than women recruited via open web-
advertisement (Table 1).  

Most questions about the level of asthma control, medication use, perception of 
risks, and information about asthma management were completed by 50 
respondents. For 35 (71%) respondents the general practitioner was the physician 
monitoring their asthma. Ten women (20%) were under control by a 
pulmonologist, 1 (2%) by her gynaecologist, and for 3 (6%) women the asthma was 
not monitored at the moment. Asthma was well controlled in the year before 
pregnancy according to 46 (92%) respondents. In the year before pregnancy, 44 
(88%) respondents used asthma medications, which are shown in Table 2. Allergic 
symptoms were accompanying the asthma for 41 (82%) respondents and 23 (56%) 
of them were using medications to treat these symptoms. During pregnancy up to 
questionnaire completion, asthma symptoms did not change for the majority of 
women (n=29, 58%). However, asthma symptoms got worse for 15 (30%) and 
improved for 6 (12%) women.  
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At the moment of completion of the questionnaire (mean gestational age 23 
weeks), asthma was well or fully controlled for 37 (76%) respondents, moderately 
for 8 (16%), and poorly or very poorly controlled for 4 (8%) respondents. 

 

Table 1: Maternal characteristics study sample 

  

total 
sample 

n-tot=53 
n(%) 

The Lung 
Foundation 
Netherlands 

n-tot=15 
n(%) 

PRIDE 
n-tot=38 

n(%) 
 

p-value 
age (mean, sd)  29.0 (4.4) 27.2 (6.5) 29.7 (3.1) 0.170 
      
educational level low 4 (7.5) 3 (20.0) 1 (2.6)  
 middle 11 (20.8) 0 11 (28.9)  
 high 38 (71.7) 12 (80.0) 26 (68.4) 0.012 
      
first pregnancy yes 33 (62.3) 11 (73.3) 22 (57.9)  
 no 20 (37.7) 4 (26.7) 16 (42.1) 0.296 
     
weeks pregnant (mean, sd) 23.1 (8.6) 19.1 (7.4) 24.8 (8.7) 0.028 

 

 

Table 2: Asthma medication taken by the respondents in the year before pregnancy 

medication (generic) n % 

total (N = 50) 44 88.0 
salbutamol 36 72.0 
combination: salmeterol/fluticasone 9 18.0 
combination: formoterol/budesonide 8 16.0 
combination : formoterol/beclometasone 2 4.0 
fluticasone 9 18.0 
beclometasone 5 10.0 
budesonide 3 6.0 
ciclesonide 1 2.0 
tiotoprium 1 2.0 
formoterol 2 4.0 
montelukast 2 4.0 

 

Figure 1 shows a flowchart of the medication choices made by the responding 
women. Forty-one respondents (82%) had their pregnancy planned and 15 (37%) 
adjusted their asthma medication when planning their pregnancy, 7 of them 
stopped taking their medication when trying to get pregnant, and the other 8 
changed one or more of their asthma medications into another.  

 

 



 

 

 

150 | C h a p t e r  4 . 3  

 

 

 

 

Figure 1: flow-chart of decisions and medication adjustments made by responding women 
(n-tot = 50). 

 

 

 
Two women adjusted their medication because they thought it would be better for 
the infant; 11 (73%) adjusted their medication in response to the advice of their 
physician that it would be better for the infant. For 9 (60%) women adjusting their 
medication, the adjustment had no influence on their asthma symptoms, while for 
the other 6 (40%) the asthma symptoms worsened.  
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Of all women planning their pregnancy, 16 (39%) had their pregnancy wish 
discussed with a physician in relation to their asthma treatment and 12 (75%) of 
them adjusted their asthma medication. Ten of them (63%) adjusted their 
medication on advice of their physician because of possible risks. Twenty-two 
women planned their pregnancy but did not discuss this pregnancy wish in relation 
to their asthma treatment with a physician nor adjusted their medication when 
planning their pregnancy. However, 8 of them (36%) adjusted their asthma 
medication when pregnant, because they thought it would be better for their 
infant; this was advised by their physician to 6 (75%) of them. Three (38%) women 
adjusting their asthma medication after identification of their pregnancy reported 
no influence on their asthma symptoms, while the other 5 (63%) reported 
worsening of asthma symptoms after adjustment. In the end, 22 (44%) women 
adjusted their asthma medication before or during pregnancy because of possible 
risks of their asthma medication for their infant and this was advised by their 
physician for 18 of them; 4 women stopped taking their controller asthma 
medication at their own initiative, but kept using their short-acting bronchodilator 
as needed. For 12 (55%) respondents, the adjustment of medication led to a 
worsening of asthma symptoms while for the other 10 the adjustment had no 
influence on asthma symptoms. 

Table 3 shows the asthma medication adjustments mentioned by the responding 
women advised by their physician because of possible risks for the infant. The 
medications stopped or changed most often were the combination preparations 
consisting of an inhalation corticosteroid together with a long-acting 
bronchodilator.  

 

Table 3: asthma medication stopped or changed advised by physician (N = 18) 

Medication stopped:  n 

combination *  3 
formoterol  1 
fluticasone  1 

Medication changed: changed to: n 
combination * beclometasone 5 
combination * budesonide 4 
fluticasone beclometasone 1 
budesonide beclometasone 1 
montelukast budesonide 1 
unknown unknown 1 

* inhalation corticosteroid and long-acting bronchodilator 

Participants were asked what they perceived as best for the health of their infant: 
little symptoms due to medication or the avoidance of particular medications. A 
small majority of women (n=27, 55%) preferred little symptoms due to medication 
for the health of their infant.  
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Remarkably, of all women adjusting their medication after recommendation of 
their physician because of probable risks for the infant (n=18), 13 (72%) preferred 
little symptoms due to medication over avoiding particular medications. Ten 
women (20%) thought that mild dyspnoea could be harmful for the infant, while 38 
(76%) and 40 (80%) thought this could be the case for an asthma exacerbation and 
asthma medication respectively. Sixteen women (32%) disagreed with the 
proposition “My physician provided me with clear information about the risks of 
my asthma and my asthma medication for my infant”, but only one of them had 
actually discussed her asthma in relation to her pregnancy wish before she was 
pregnant. Twenty-three women (46%) looked for information themselves and 16 
women (32%) thought that the information they got or found was contradictory. 
Almost half of the women (n=23, 46%) had had worries about the right choices 
regarding their asthma medications for the health of their infant, irrespective of 
whether the pregnancy wish was discussed with a physician in case of a planned 
pregnancy. 

 

 Discussion 

 

Literature suggests that many women stop their asthma medication, often even 
without consulting a physician [9,13,14]. In our study the physician has a 
substantial role, only 4 women adjusted their asthma medication out of concern 
for the health of the infant at their own initiative. In spite of guidelines advising the 
opposite, our study shows that still many women are advised by their physician to 
stop or change their current asthma medication when planning a pregnancy or 
after pregnancy is identified, leading to an increase in asthma symptoms for more 
than half of them. Generally, relatively new medications containing a long-acting 
bronchodilator for maintenance of more severe asthma were stopped or changed 
to the older plain inhalation corticosteroids beclometasone or budesonide with 
substantial risk of the asthma getting less well controlled with consequent risks for 
the infant. This is in line with our earlier study on prescribed asthma medication 
before and during pregnancy in which almost 30% of women with asthma stopped 
their controller therapy, especially long acting bronchodilators [8]. Prior to 
pregnancy, the asthma was well controlled according to 92% of respondents, but 
when completing the survey during pregnancy, almost a quarter of women scored 
moderate or poor on asthma control.  

Of all women adjusting their asthma medication on advice of their physician 
because of the health of their infant, more than 70% would prefer well-controlled 
asthma over avoiding particular medication after all and over 50% experienced a 
worsening of asthma symptoms after the adjustment of their medication.  
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Women seem to follow the advice of their physician, maybe even despite their 
own preferences, stressing the importance of the health care provider in asthma 
care during pregnancy even more. Women might also not perceive their asthma 
symptoms as severe enough to be a risk for their infant, since Boulet has shown 
that in the general asthma population, people underestimate the severity and 
control of their asthma [15]. Physicians appear to know and explain the established 
risks of poorly controlled asthma over the risks of asthma medication, but 
apparently knowledge and practice are inconsistent. The initial reserve against the 
use of newer asthma medications, especially long-acting bronchodilators, because 
of limited research that inconclusively proves them to be save is very persistent.  

Pregnant women are very cautious about taking medication during pregnancy. 
They want to be sure that a medication is safe and needed before they are willing 
to take it [14,16]. Therefore, clear communication about the possible risks is of 
uttermost importance. Almost half of all pregnant women responding to our 
survey indicated to have had worries about the right choices regarding their 
asthma medications during pregnancy and there was no difference between 
women that planned their pregnancy and discussed their pregnancy wish in 
relation to their asthma or women who did not discuss this beforehand. More than 
60% of the women that planned their pregnancy did not discuss their asthma 
management before pregnancy anyway. This is consistent with data from literature 
showing that worries about the safety of asthma medication during pregnancy are 
often not discussed with a health care provider [15,17]. Ideally, women planning a 
pregnancy should discuss their asthma and pregnancy wish with their physician 
and express their worries. The physician can give reassurance about the relative 
safety of their current medication compared to the established risks of poorly 
controlled asthma. Therefore, we would have expected women discussing their 
asthma treatment before pregnancy to be more prone to maintain their 
medication the way it was than women not discussing their pregnancy wish, but 
since almost two-third adjusted their medication accordingly, the opposite seems 
the case. Still pregnant woman highly value the information and advice of their 
health care provider. Almost all women discussing their pregnancy wish with their 
doctor were of the opinion that they had been given clear information from their 
physician about the risks of their asthma and their asthma medication for their 
infant. Earlier research showed that pregnant women indicated that when a health 
care provider would urge them to continue their medication in favour of their 
child, many would choose to do so [17] and women are more likely to continue 
adequate asthma medication in pregnancy when they are sufficiently informed 
about the risks of poorly controlled asthma and the benefits of optimal asthma 
treatment [14].  

Our study endorses the problem of apparent communication about the potential 
fetotoxic risks of maternal conditions and medication.  
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Generally, almost one third of the respondents indicated that the information they 
got or found was inconsistent. Earlier research also suggests that women often feel 
they do not get clear information about asthma during pregnancy and many 
women like more education and support in order to maintain a better control of 
the asthma in pregnancy [14,18,19].  

Since the thalidomide disaster however, in which more than 10,000 children were 
affected with congenital malformations after worldwide distribution of the drug for 
the treatment of morning sickness in pregnant women [20], health care providers 
might be reluctant to indicate a medication as safe to use during pregnancy. Lim et 
al show that although general practitioners generally had a good understanding of 
the safety of asthma medications during pregnancy, almost 25% would adjust 
controller asthma medication during pregnancy, in spite of good asthma control 
[21]. 

Literature also showed that pregnant women as well as health care providers are 
inclined to overestimate teratogenic risk, even after being assured that a certain 
medication is safe to take in pregnancy [22-24]. Concerning this, the way a risk-
profile of a certain medication is communicated is of great importance. Risks and 
benefits are hard to weigh and value in order to make a decision and perception of 
risk is influenced by many additional factors [25]. This is complicated by the fact 
that epidemiological studies often report relative risks rather than absolute risks. A 
doubled risk of a particular birth defect after exposure to a certain medication 
sounds frightening, while the absolute risks of the birth defect are still very small 
[25]. Therefore, pregnant women could be provided with absolute risks 
estimations of their asthma medication rather than relative ones and the evident 
fetal risks of poorly controlled asthma should be emphasized. Positive framing 
might add to correct risk-assessment. Presenting the changes of giving birth to a 
healthy infant instead of the probability of giving birth to a malformed child lowers 
risk perception and might increase continuation of medication [26]. Additional 
research should be conducted to establish the safety of newer asthma controller 
medication in order to be able to provide physicians and patient with clear and 
correct information. 

Our web-based survey recruited a highly diverse sample of asthmatic pregnant 
women. Younger, highly educated pregnant women tended to be overrepresented, 
however, but subjects responding to other modes of data collection often do as 
well [27]. Since Internet use has increased to 99% of all Dutch individuals using the 
Internet in the last 3 months in 2011 [28], selection bias due to limited access to 
the Internet is hardly to be expected. Selection based on disease severity might 
have occurred for the participants responding via open recruitment on the website 
of The Lung Foundation Netherlands. Women experiencing more asthma 
symptoms or having more concerns about the consequences of their condition or 
medication on the unborn child might be searching for information on asthma 
during pregnancy more often.  
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In conclusion: 

The counselling of women with asthma who want to become pregnant can be 
improved. Many women have their worries about possible fetal risks of their 
asthma medication and information is often regarded to be contradictory. 
However, the majority of women that want to get pregnant do not discuss their 
asthma management with their physician. Yet they perceive a lack of support and 
guidance, indicating the need for properly worded information about asthma 
management in pregnancy to asthmatic fertile women irrespective of a current 
pregnancy wish. Women that want to get pregnant should be asked about fears 
and concerns about the safety of their medication for their infant to be able to 
receive adequate counseling explaining the importance of adequate asthma 
control and the relative safety of asthma medication over poorly controlled asthma 
[15]. Since women that do consult their physician often are advised to leave or 
change their asthma medication, often leading to a decrease of asthma control, 
healthcare providers need to be educated about the practical implementation of 
their knowledge about the importance of adequate asthma control in pregnancy 
[24].  
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