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S U M M A R Y  
 
 
 Asthma and allergic disorders can affect the outcome of pregnancy. Asthma and allergies are 
common comorbidities during pregnancy and exacerbations are the major clinical problem. Results are not 
consistent between studies .Therefore, the aim of this study was to determine the frequency of asthma and 
allergic disease during pregnancy.  
 This prospective cohort study was carried out at the antenatal clinic of Mobini Hospital in Iran. 
Overall, 1,603 women were enrolled prior to the 24th week of pregnancy. All participants were interviewed 
for allergy disease, allergic trigger factors and severity of asthma. Also, asthma control was categorized as 
per GINA guidelines. The diagnosis of asthma was based on symptoms, pulmonologist diagnosis, and 
spirometry assessment. The results were analyzed using SPSS version 20 and T-tests and Chi-square test. 
 The prevalence of asthma during pregnancy was 2.1% among the participants. The most common 
allergens in asthmatic group were pollen, stress, and climate. There was a significant relationship between 
age, education and place of living in asthmatic and non-asthmatic group, p = 0.003, p = 0.05, p = 0.008, 
respectively. There was a significant relationship between asthma symptoms among the two groups (p = 
0.001). In addition, a significant relationship was found between asthma and other allergic diseases 
including eczema, allergy, rhinitis, and wheeze in asthmatic women, with a significant relationship 
between wheeze and coughing and allergy.  

Exposure of the pregnant women to high levels of allergens, like pollen, and allergic diseases 
resulted in an increased risk of pregnancy outcomes. Careful management of these diseases should 
prevent most of the serious complications. 
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I N T R O D U C T I O N  
 

Asthma, one of the most important chronic 
diseases afflicting women of reproductive age, has a 
prevalence of 2 to 12%. It is assumed that asthma 
will become even more prevalent  in pregnant wom-
en (1). Worldwide, studies have been done to deter-
mine the prevalence, risk factors, and triggers of the 
disease (2). However, how pregnancy affects asthma, 
and vice versa, has not been well-addressed in cross-
sectional studies, especially in areas with suboptimal 
asthma control. Some researchers have suggested a 
rule of thirds, that is: asthma either improves, 
worsens or is unaffected during pregnancy in one 
third of women. However, improvements have been 
mostly determined subjectively, while exacerbations 
are documented by emergency department visits 
and hospital admissions. Furthermore, there have 
been no allowances made for seasonal and regional 
variations. Another bias of such studies is that asth-
matic women have largely been recruited from spe-
cialty clinics, not reflecting overall asthma patient 
distribution (1). Asthma exacerbations during preg-
nancy (3) are probably due to changes in cell-medi-
ated immunity, predisposing them to more viral 
infections that may trigger asthma attacks (4). Atopy, 
however, does not seem to be a cause for exacer-
bations throughout gravidity. One study has found a 
higher exacerbation rate in women with non‐atopic 
asthma (5). The ratio of hospital admissions, emer-
gency room visits, and consumption of oral steroids 
for asthma in pregnancy was significantly higher in 
blacks than whites, indicating a possible role of 
socio-demographic characteristics and of health care 
access (3). Contact with pollen, dust, tobacco smoke, 
then alcohol, obesity, exercise, stress, gastroesoph-
ageal reflux disease are among the reported asthma 
triggers during pregnancy (2 - 6). 

Risk of almost all adverse pregnancy out-
comes increased in a general obstetric population 
with asthma (4). Uncontrolled asthma has been asso-
ciated with adverse pregnancy, including untoward 
effects on the fetus (e.g. prematurity, low birth 
weight, augmented danger of malformations) due to 
impaired oxygen transfer (3). On the other hand, 
some studies found no direct effect of the severity of 
maternal asthma on birth outcomes and pregnancy 
complications (5). It has been reported that careful 
management of asthma and its exacerbations during 
pregnancy prevents most serious obstetric and neo-
natal complications, supporting the role of impaired 

oxygen supply in the pathogenesis of adverse preg-
nancy outcomes in asthmatics (7-10). While con-
trolled asthma only has a minor effect on mother and 
fetus, the risk of uncontrolled asthma is significant 
for both. Asthma triggers during pregnancy are a 
critical clinical problem and may be associated with 
adverse pregnancy outcomes (11, 12). The need to 
standardize criteria to determine asthma prevalence 
during pregnancy and to understand the risk factors 
and outcomes of pregnancy is the precursor to 
raising public awareness and disease prevention 
measures. Therefore, this research was conducted to 
determine the prevalence of asthma and its triggers 
in pregnant women in Sabzevar Iran. 

 
PARTICIPANTS AND METHODS 

 
About 800 pregnant women referred to 

Mobinini Hospital for delivery were considered for 
participation in the study. A pilot study was con-
ducted to evaluate the feasibility of implementing 
the protocol. Based on the low incidence of asthma, 
sampling was carried out in 1,603 pregnant women. 
The study was conducted on all women who  met 
inclusion criteria, including pregnant women who 
were referred to Mobinini Hospital (it is the only 
hospital in the city where all labors were delivered) 
and their delivery was performed there; who had 
previously been diagnosed with asthma, were cur-
rently using one of the common asthma drugs, or 
had recently shortness of breath, cough and 
wheezing. The study excluded those with a subpar 
knowledge of Persian, those with severe mental 
health problems, those with severe respiratory 
disease like chronic obstructive pulmonary disease 
or respiratory diseases other than asthma, those 
having had sinus surgery within the previous 6 
months, and those using systemic steroids in the 
past four weeks or more for illness other than asth-
ma. Spirometry was performed with the Spirolab III 
S/N 000072 device in all cohorts. The severity of 
asthma was assessed based on symptoms and GINA 
definitions. In the GINA assessment of asthma con-
trol, asthma control was assessed from two domains: 
symptom control and risk factors. Asthma severity is 
a task force lung function criterion (a pre-broncho-
dilator FEV1 of < 80% predicted in the previous year) 
(13). We conducted a 30-minute interview with 1,603 
pregnant women after obtaining their written con-
sent. The study tools were a questionnaire and ob-
servation form for spirometric tests. Based on the 
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answers to the clinical questionnaire, a woman was 
considered to have asthma if she answered affirma-
tively to both questions: “Have you ever had asth-
ma?” and ‘‘Was this confirmed by a doctor?’’. The 
asthma course during pregnancy was evaluated with 
the specific question: “What happened to your asth-
ma during your pregnancies? A) got better B) got 
worse C) stayed the same D) not the same for all 
pregnancies E) I don’t know”(13). Interviews were 
conducted to obtain demographic information, asth-
ma symptoms or previous asthma diagnosis, allergy 
disease, allergic trigger factors and known or sus-
pected asthmatics. The pregnant women without 
asthma were a control group. In this study, we calcu-
lated a sample with 95% confidence, the prevalence  

 

of approximately 5% and an accuracy of 1.5%. This 
sample size is about 10 percent of pregnant women. 
Descriptive and comparative statistical (Chi-square, 
t-test, Fischer’s exact test) analyses were performed; 
also, we set the level of significance at .05%. All data 
were entered into a database and exported to SPSS 
version 20 (IBM, USA). 

 
RESULTS 

 
Out of 1603 pregnant women screened with 

the questionnaire, 41 pregnant women were de-
clared positive by this questionnaire, 1 patient was 
found to be having purely cardiovascular disease, 5 
women were found to be having respiratory disor- 

 
 

 
Table 1. Frequency of demographic characteristics of asthmatic and non-asthmatic pregnant  

women referred to Shahidan Mobini Hospital in Sabzevar 
 

 
Variables 

Non-asthmatic Asthmatic  
P-value N.% N.% 

Education  
Under high school 543 (80.8) 28 (90.3) P = 0.18 
Upper high school 129 (19.2) 3 (9.7) 
Age   

P = 0.001 Age < 35 610 (90.8) 20 (64.5) 
Age > 35 62 (9.2) 11 (35.5) 
Ethnic   

 
P = 0.001 

 
 

Turk 223 (14.2) 15 (44.1) 
Farse 1322 (84.3) 19 (55.9) 
Kord 21 (1.3) 0 (0.0) 
Baloch 3 (0.2) 0 (0.0) 
BMI   

P = 0.33 
 

BMI < 25 1522 (97.0) 32 (94.1) 
BMI > 25 47 (3.0) 2 (5.9) 
Job   

P = 0.41 Employee 87 (5.5) 3 (8.8) 
Other 1482 (94.5) 31 (91.2) 
Gestational age 1.9*±38.9 39.4±1.2 P = 0.33 
Number of delivery 0.88*±1.8 2.35 ±1.12 P = 0.01 
Number of pregnancy 1.18*±2.16 3.0 ± 1.66 P = 0.006 
City 1074 (98.5) 16 (1.5) 

P = 0.008 
Village 495 (96.5) 18 (3.5) 
Asthma Familial history  

P = 0.001 No 1553 (98.4) 25 (1.6) 
Yes 16 (64.0) 9 (36.0) 

*T-test 
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ders other than asthma and 1 patient had abortion in 
9 weeks gestational age and 34 were clinically 
diagnosed with asthma. The prevalence of asthma 
was derived as 2.1%. Demographic and obstetric 
characteristics of asthmatic and non-asthmatic preg-
nant women are shown in Table 1. The highest fre-
quency in the asthmatic patients group was in the 
age range of greater than or equal to 35 years ( ≥ 35 
category) - 20 (64.5%) subjects. There was significant 
relationship between the number of pregnancy and 
delivery p = 0.01 and p = 0.006, respectively (Table 1). 
Frequency distribution of allergenic factors in preg-
nant women referred to Shahidan Mobini Hospital 
was another finding of this study. The most common 
allergen in non-asthmatic group was climate changes 
- 53 (3.4) and in asthmatic group were pollen, stress 
and climate changes – 5 (14.7) (Table 2). 
 

Table 2. Frequency of allergenic factors in pregnant 
women referred to Shahidan Mobini Hospital in Sabzevar 

 

 
Allergens 

Non-
asthmatic 

Asthmatic 

N.% N.% 
None 1369 (87.3) 2 (5.9) 
Dust 40 (2.5) 3 (8.8) 
Cat 3 (0.2) 0 (0.0) 
Dog 2 (0.1) 0 (0.0) 
Pollen 16 (1.0) 5 (14.7) 
Reflux 7 (0.4) 1 (2.6) 
Stress 0 (0.0) 5 (14.7) 
Viral infection 0 (0.0) 4 (11.8) 
Exercise 3 (0.2) 4 (11.8) 
Climate 53 (3.4) 5 (14.7) 
Sinusitis 16 (1.0) 1 (2.9) 
Smoke 7 (0.4) 3 (8.8) 
Perfume 9 (0.6) 0 (0.0) 

Metoclopramide 5 (0.3) 0 (0.0) 
Pethidine 22 (1.4) 1 (2.9) 
potato 2 (0.1) 0 (0.0) 
Cigarette 4 (0.3) 0 (0.0) 
Hookah 1 (0.1) 0 (0.0) 
Ibuprofen 1 (0.1) 0 (0.0) 
Rhinestones 2 (0.1) 0 (0.0) 
Garlic and 
onion spice 

1 (0.1) 0 (0.0) 

Surgical glue 2 (0.1) 0 (0.0) 
Dexamethasone 3 (0.2) 0 (0.0) 
Total 1569 (100.0) 34 (100.0) 

Most of the subjects in the asthmatic group 
did not have eczema - 30 (88.2%). The Chi-square 
test showed that the two groups are homogeneous P-
value = 0.39. The two groups were statistically sig-
nificant for hospitalization due to respiratory prob-
lems as cold and respiratory tract infections p = 
0.001. The condition of most subjects with asthma 
was unchanged in the first and second trimester, 
51.4% and 51.4%, and worsened in the second and 
third trimester, 18.6% and 23.7%, respectively. Re-
garding allergies, the highest level of allergy was in 
the asthmatic group (32.1%) p = (0.001).  

 

 
 

Figure 1. Frequency distribution of asthmatic and non-
asthmatic pregnant women referred to Shahidan Mobini 

Hospital in Sabzevar City by type of delivery 
 
In terms of delivery method, most of the re-

search units in the non-asthmatic group had normal 
delivery - 65.8% (1,033 subjects), and in the asthmatic 
the group cesarean section was more common - 18 
(52.9%). Chi-square test showed a statistically sig-
nificant difference in terms of the delivery method in 
two groups (p = 0.02) (Figure 1). The relationship be-
tween asthma in asthmatic women with other aller-
gic diseases including eczema, allergy, rhinitis, and 
wheeze in Figure 2 showed a significant relationship 
between wheeze and coughing and allergy (Figure 
2). We considered frequency of symptoms in preg-
nant women referred to Mobini hospital like having 
wheezing in spatial place like basement, high alti-
tude and closed places (Тable 3). Severity of asthma 
according to allergen factors in asthmatic patient 
was not significant (Table 4). Also, statistical rela-
tionship was not found between control of asthma 
and the presence of allergy (Table 5). 
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Figure 2. Relationship between asthma in asthmatic women with other allergic diseases including eczema,  

allergy, rhinitis, and wheeze 
 
 

Table 3. Frequency of symptoms in pregnant women referred to Mobini hospital 
 

Characteristic  
Y/N 

Non-
asthmatic  

Asthmatic P value 

N.% N.%  
Cough yes 7 (0.4) 28 (82.4) P = 0.001 

no 1562 (99.6) 6 (17.6) 
Seasonal 
wheezing 

yes 8 (0.5) 22 (64.7) P = 0.001 
no 1561 (99.5) 12 (35.3)  

Perfum 
wheezing 

yes 6 (0.4) 28 (82.4) P = 0.001 
no 1563 (99.6) 6 (17.6)  

Wheezing in 
spatial place 

yes 14 (0.9) 29 (85.3) P = 0.001 
no 1555 (99.1) 5 (14.7)  

Wheezing 
after exercise 

yes 6 (0.4) 26 (76.5) P = 0.001 
no 1563 (99.6) 8 (23.5)  

Cough in 
cold weather 

yes 3 (0.2) 17 (50.0) P = 0.001 
no 1566 (99.8) 17 (50.0)  

Allergy yes 1369 (87.3) 2 (5.9) P = 0.001 
no 200 (12.7) 32 (94.1)  
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Table 4. Severity of asthma with reference to allergen factors in asthmatic patient 
 

Allergens 
 

Severity of asthma 

Climate 
Viral 
infection Exercise Reflux Pollen Dog Stress Dust None 

 

N.% N.% N.% N.% N.% N.% N.% N.% N.%  
4 (28.6) 1 (33.3) 0 (0.0)  1 (100.0) 1 (50.0) 0 (0.0) 3 (50.0)  1 (50.0)  2 (100.0) Intermittent 
5 (35.7) 0 (0.0) 2 (66.7) 0 (0.0) 1 (50.0) 0 (0.0) 2 (33.3) 0 (0.0) 0 (0.0) Mild 
3 (21.4) 2 (66.7) 1 (33.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7) 0 (0.0) 0 (0.0) Persistent 

Moderate 
2 (14.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)  1 (50.0) (080.0) Severe 

P = 0.74 Fischer‘s exact test 

 
Table 5. Control of asthma with reference to having allergy 

 

 
Asthma control 

Well 
controlled 

Not well 
controlled 

Poorly 
controlled 

 N.% N.% N.% 
Allergy  No 2 (15.4) 0 (0.0) 0 (0.0) 

 Yes 11 (84.6) 18 (100.0) 3 (100.0) 
Total  13 (100.0) 18 (100.0) 3 (100.0) 
Fischer‘s 
exact test 

P=0.31 

 
 

DISCUSSION 
 
The results showed that the prevalence of 

asthma in pregnant women living in the Sabzevar 
region was 2.1%. That is similar to the prevalence in 
India, according to Meena’s study (14). In a 2007 
study, Karimi et al. identified circa 5.6% of pregnant 
women as being asthmatic (12). However, the study 
of Mehrabi in Kurdistan indicated the prevalence of 
asthma in the adult population of 15 - 64 years old 
(3.2%) (15). Wenders reported an Australian preva-
lence of asthma 12% (16). Demisse et al. observed 
that asthma affected 1.3% of pregnant women (17). 
Recent reports in the USA suggest that 3.7 - 8.4% of 
pregnant females had asthma during the span 1997 - 
2001, which is an increase from 3.2% in the period 
1988 - 1994 (14, 18). A probable reason for difference 
in asthma prevalence is in asthma diagnosis and 
asthma control that seem to differ by population 
characteristics (eg, age, race/ethnicity, socio-eco-
nomic status), and further research and clinical in-
volvement are needed to address a potentially sys-
tematic variation in reporting and management of 
the disease (19). Asthma worsened in about 23.7% of 

our subjects in the third trimester, while in one 
study, among women who completed the asthma 
control test during the clinical interview, 50% of 
women experienced worsening of asthma during 
pregnancy, differences of asthma severity in the 
various trimesters of pregnancy, which is probably 
due to the small sample size (13). It is also recog-
nized that women with mild disease are still at risk 
of severe exacerbations during pregnancy, and for 
this reason, regular monitoring of asthma during 
pregnancy is recommended (20). Asthmatic women 
were classified according to the control level ac-
cording to the GINA guidelines, which meant that 
38.2% of subjects were well-controlled; 52.9% were 
not well controlled and 8.8% were poorly controlled. 
It is similar to the Meena’s study in India, in which 
there were 51.9%, 42.3%, and 5.8% of controlled, 
uncontrolled, and partly controlled subjects, respec-
tively (14). In this regard, Brecken study is compa-
rable to the present study (21). In the Karimi’s study 
in Yazd, 5.6% of women were referred to as asth-
matics (12). This dispersal of prevalence in different 
parts of the country can be due to climate diversity 
and life patterns like diet, sleep patterns, smoking, 
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physical activity, and body mass index. In addition, 
scorching temperatures and the desert climate in 
Sabzevar have led to social changes, with electric air-
conditioning being preferred to traditional methods 
of coping with the severe heat in Sabzevar. The 
oldest buildings, on the other hand, have the greatest 
thermal comfort. Few multicenter studies were car-
ried out in China on associations between home en-
vironment factors (pet keeping, cats, dogs, cock-
roaches, rats, renovation activities, cooking fuels, 
lifestyle factors, living in a warmer climate zone etc.) 
and asthma or rhinitis among adults (22). In the 
Firoozi et al.’s study, mothers with severe asthma 
were in the upper level of BMI, while in the present 
study, subjects with asthma were more likely to be in 
the middle class of BMI. Most of the subjects with 
asthma were still living in the village, but in the 
Firozi’s study, they were mostly living in the city. 
Most probably, the reason is the difference between 
urbanization and environmental pollution in the 
area where the study is performed. In addition, in 
the Firozi’s study, preterm rate in the severe asthma 
group was more reported. However, there was no 
statistically significant difference in the present 
study. Perhaps, a small cohort of asthmatic patients 
was the reason (23). Unfortunately, the study's lack 
of standard process at the national level and in the 
asthma treatment system makes measuring the 
disease's burden extremely difficult. In this study, 
the lack of statistically significant differences in out-
come, based upon the severity of asthma in the 
various trimesters of pregnancy, is probably due to 
the small sample size (1). The lack of maternal 
asthma responsiveness to progesterone or estriol 
suggests that other, i.e. non-hormonal factors may 
contribute to asthma’s improvement during preg-
nancy and that the control of asthmatic airway 
smooth muscle may not be exactly the same as that 
of the myometrium and gut (5, 21). However, unlike 
Luik's study, we took into account physiological 
measurements such as spirometry, as well as symp-
toms, exacerbations of asthma, such as smoking, 
colds, and that it is the strength of the current study, 
while others only survived asthma symptoms (25, 
26). The result was a significant association between 
asthma and age, place of residence, family history, 
and ethnicity, number of pregnancy and parity. 
However, neither BMI nor maternal literacy and job 
showed any significant correlation with maternal 
asthma status (i.e. asthmatic versus non-asthmatic). 
Luik’s results regarding profession and race were 

similar to ours. The most commonly observed anti-
genic factors in this study included dust, cats, dogs, 
polen, gastroesophageal reflux, stress, viral infection, 
exercise, water, sinusitis, smoke, metoclopramide, 
penicillin, pethidine, potato, cigar, hookah, broffen, 
rabbit, onions, garlic, spice, glue, and non-metamor-
phic glue, which is similar in many cases to Ghaffari 
et al.’s study (27). In some cases, such as sycamore, 
pine, and asparagus, this is probably due to the geo-
graphical location difference (25). 

For a more accurate assessment of the burden 
of asthma in the future, population-based research 
with a standard procedure for the epidemiological 
study of asthma, especially in pregnancy, should be 
designed to assess risk factors, the age at which the 
disease first appeared, the rate of asthma recovery, 
and the disease's economic and social consequences. 
Regarding the lack of sufficient information avail-
able in the health system of the country, it is appro-
priate for health policymakers to strengthen the 
existing care system in order to become more aware 
of the process of the disease in pregnancy in the 
country. 

 
CONCLUSION 
 
The current study found that even low levels 

of globally reported asthma are linked to an elevated 
risk for pregnant women during pregnancy, and that 
more research is needed to understand the incidence 
of asthma in pregnancy and its repercussions.  
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S A Ž E T A K  
 

 
Astma i ostale alergijske bolesti mogu da utiču na ishod trudnoće. Astma i alergije česti su 

komorbiditeti tokom trudnoće i egzacerbacije su glavni klinički problem. Rezultati studija se razlikuju. 
Stoga je cilj ove studije bilo određivanje učestalosti astme i alergijskih bolesti tokom trudnoće. 

Ova prospektivna kohortna studija urađena je na prenatalnoj klinici Mobini bolnice u Iranu. 
Učestvovale su ukupno 1603 trudnice pre 24. nedelje trudnoće. Sve učesnice intervjuisane su o alergijskim 
bolestima, okidačima za nastanak alergijske bolesti i stepenu težine astme. Takođe, kontrola astme urađena 
je prema GINA smernicama. Dijagnoza astme bazirana je na simptomima, dijagnozi pulmologa i rezultatu 
spirometrije. Rezultati su analizirani pomoću SPSS verzije 20, t-testova, kao i Chi-square testa.   

Prevalencija astme kod učesnica u toku trudnoće iznosila je 2,1%. Najčešći alergeni u grupi astmatičara 
bili su polen, stres i klimatski uslovi. Uočen je značajan odnos između godina starosti, obrazovanja i mesta 
stanovanja između astmatičara i ispitanica bez astme; p = 0,003, p = 0,05, p = 0,008. Takođe, zabeležen je 
značajan odnos simptoma astme među grupama (p = 0,001). Pored toga, utvrđen je značajan odnos astme i 
ostalih alergijskih bolesti ukljičujući ekcem, alergiju, rinitis i vizing kod žena sa astmom, sa takođe 
značajnim odnosom vizinga, kašlja i alergije.   

Izlaganje trudnica visokim nivoima alergena, poput polena i alergijskih bolesti, dovelo je do 
povećanja rizičnog ishoda trudnoće. Promišljeno lečenje ovih bolesti bi trebalo da spreči većinu ozbiljnih 
komplikacija. 
 
Ključne reči: alergen, trudnoća, astma 
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