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Abstract

the evaluation of the nasal obstruction.

Background: Pregnancy rhinitis (PR) is a relatively common condition with a prevalence of 20%. We aimed to iden-
tify the prevalence and risk factors of the PR. A prospective cohort study was conducted at the Obstetric and Gyeno-
cology and Otolaryngology Departments in the Tikrit General Hospital, Tikrit City, Irag. The study covered 12 months
(September 2019-September 2020). Pregnant women were divided into two groups; with and without PR. Data
regarding the age, body mass index (BMI), occupation, smoking, clinical features, parity, gestational age, and sex of the
baby were recorded. Visual analog scale (VAS) and nasal-obstructive-symptom-evaluation (NOSE) scale were used for

Results: The prevalence of the PR was 11.65% (110/944 pregnant women). Rhinorrhea was the commonest
associated feature with nasal obstruction of the PR (n =48, 43.6%). Ninety percent of the patients were in the age
group < 35 years. The majority of the subjects were housewives (n =551, 58.4%), in the second trimester (n =456,
48.3%), and in the parity group 0-2 (n=511, 54.1%). The female baby was found in 56.5% of the patients (n=533).
There were statistically significant differences between the two groups: women with and without PR regarding the
BMI and gestational age (first trimester) (P value =0.001). No history of current smoking was found in all women.

Conclusion: The prevalence of PR was 11.65% and was mostly seen in the first trimester. High BMI and pregnant
women in the first trimester were considered risk factors for the PR.
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Background
Rhinitis (coryza) is defined as inflammation and irritation
of the nasal mucous membrane. It is characterized by one
or more of the following nasal symptoms: stuffiness or
obstruction, rhinorrhea, sneezing, itching, and post-nasal
discharge [1]. Pregnancy rhinitis (PR) can be defined
as congestion of the nose of at least 6 weeks or more of
pregnancy without evidence of features of upper res-
piratory tract infection (URTI) and allergic rhinitis and
resolved fully within 2 weeks following delivery [2, 3].

PR is a relatively common condition but is never
discussed in the national literature. It affects 20% of
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pregnant women [4]. It gained importance in recent
years, mainly due to the discovery of its association with
snoring and obstructive sleep apnea during pregnancy
[1, 5]. Besides, studies have shown its association with
gestational hypertension, intrauterine growth retarda-
tion, and lower Apgar scores in neonates [1]. Despite its
benign nature, it is one of the greatest bothering condi-
tions affecting the quality of the life of pregnant women
[6, 7]. PR is also considered a major concern facing doc-
tors for its diagnosis and treatment [8, 9]. Despite the
prevalence of PR being high among pregnant women,
it is often underdiagnosed and even ignored during
an antenatal visit [10]. The alterations of hormones
through pregnancy especially estrogen, besides the ris-
ing blood volume are considered to be the principal
causes of the PR [11].
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Despite PR being a common condition of pregnant
women, to our best knowledge, no study in Iraq belongs
to this important issue. Hence, it is of utmost importance
to know the epidemiological aspects of this disease and
give the dealing obstetricians an awareness of PR in their
work during the antenatal visits. We aimed to detect the
prevalence and risk factors of the PR in pregnant women
at the Tikrit General Hospital, Tikrit City, Iraq.

Subjects and methods

A prospective cohort study was conducted at the Obstet-
ric and Gynecology and Otolaryngology Departments in
the Tikrit General Hospital, Tikrit City, Iraq. The study
covered a one-year duration (September 2019—-Septem-
ber 2020). Pregnant women who attended the antenatal
care clinic during the first 2 months of the study were
recruited in the current study. The patients were divided
into two groups; those with suggestive features of PR
(nasal obstruction alone or with other new nasal symp-
toms: rhinorrhea, postnasal discharge, sneezing, and itch-
ing) and without PR. Those with suggestive features of
PR were referred and followed up at the Otolaryngology
Department. We contacted the women with PR monthly
during the first 6 months of the pregnancy and 2 weekly
thereafter by phone to see whether the nasal obstruction
resolved or not. The diagnosis of PR was established, if
the suggestive features were continued for 6 weeks or
more during the pregnancy and resolved at 3 weeks fol-
lowing delivery. While pregnant women without features
of PR were followed-up at the antenatal clinic according
to the routine schedule. During the follow-up, pregnant
women who complained of PR suggestive features were
referred to the Otolaryngology Department. The same
protocol was applied to them. According to a thorough
history and clinical examination (anterior rhinoscopy
and nasal endoscopy), the otolaryngologist excluded the
other causes of rhinitis and reached the provisional diag-
nosis of the PR.

The exclusion criteria include the following:

1. Previous sinonasal pathologies like allergic rhini-
tis, septal deviation, nasal polyposis, granuloma
gravidarum, URTI, and drug-induced rhinitis.

2. Previous nasal and paranasal surgery.

Patients who did not want to participate in the study.

4. Pregnant women whose nasal obstruction remained
for more than 3 weeks following the postpartum
period.

5. Patients who lost to follow-up.

I

Data concerning the age, body mass index (BMI),
occupation, smoking habit, clinical features, duration,
parity, trimester, and sex of the baby were recorded for
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every subject. The age of the patients was divided into
2 groups <35 and > 35 years. The BMI=body weight in
kg/length in m? Informed consent was taken from every
patient. The present study was approved by the Ethical
Approval Committee of the University Of Anbar (refer-
ence number 18 on 15-2-2021).

The pregnant women were told to fill the visual analog
scale (VAS) and nasal-obstructive-symptom-evaluation
(NOSE) scale. The specificity and the sensitivity of both
were examined for their validity by prior investigations
[12, 13]. The VAS comprises a scale from 0 to 10 cm
where 0 is no obstruction and 10 is complete obstruction.
While the NOSE scale consists of 5 gradings (0=not a
problem, 1=very mild, 2=moderate, 3 =fairly bad, and
4=severe problem) for 5 complaints (nose obstruc-
tion and stuffiness, nose obstruction, trouble breathing
through my nose, trouble sleeping, and unable to get
enough air through my nose during exercise or exertion)
[14]. The summation of the answers is multiplied by 5 to
base the scale out of a possible score of 100 for analysis.
For the study, the cut-off score of the nasal obstruction
for the VAS was 5, and 45 for the NOSE scale accord-
ing to their uses in previous investigations [12, 14, 15].
The results of these two scales were performed by well-
trained personnel and obscured to the otolaryngologist
to avoid bias.

Pregnant women with PR were treated by advising to
avoid any irritating substances, steam inhalation, and
normal saline nasal drops.

The data were analyzed using IBM-SPSS (Statistical
Package for the Social Sciences) statistical software ver-
sion 25. The results were presented in tables in terms of
frequencies and percentages. The chi-squared test was
used to compare categorical variables and the independ-
ent ¢ test for continuous variables. P value was considered
a statistically significant difference if it is less than 0.05.

Results

Out of 1651 pregnant women, there were 707 subjects
were excluded from the study. Of the remaining 944
cases, 110 were with PR (11.65%) (Fig. 1). The mean age
of our patients was 27.25+6.654 years (age range from
20 to 43 years), while the median and mode were 26 and
20 years respectively. The duration of the clinical features
of the PR ranged from 5 to 21 days (mean duration of
10.0243.319 days). The most common associated feature
with nasal obstruction in the studied sample was rhinor-
rhea (n=48, 43.6%), while the least was itching (n =10,
9.1%) as shown in Table 1.

The highest age group affected was< 35 years (n=2842,
89.2%). The majority of cases were housewives (n=>551,
58.4%). Near half of the patients were in the second tri-
mester. The majority of the pregnant women were in the
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Total pregnant women

Excluded (n=707)
122 Sinonasal pathologies or
surgeries

(n=1651)

12 URTI
204 Not wish to participate
369 Decline to participate

Without PR
(n=834)

With PR
(n=110)

Fig. 1 Flow chart of the studied patients

Table 1 Frequency of the associated features with nasal  Table 2 The socio-clinical characteristics of the pregnant women
obstruction of the PRin 110 pregnant women with (110) and without (834) PR
Feature Number (%) Variable Pregnant women P value
Rhinorrhea 48 (43.6%) With PR Without PR  Total
Inferior turbinate hypertrophy 46 (41.8%) (n=110) (n=834) (n=944)
Sneezing 30 (27.3%) Age group in 0970
Postnasal drip 18 (16.4%) years
Itching 10 (9.1%) <35 98(11.6%) 744 (884%) 842 (89.2%)
>35 12 (11.6%) 90 (33.3%) 102 (10.8%)

BMI (mean£SD) 279444293 214642871 0.001

Occupation 0.999
parity group 0-2 (n=>511, 54.1%). Pregnant women with Housewife 64 (11.6%) 487 (884%) 551 (58.4%)
female sex babies were found in 56.5% (7 =533) as shown Teacher 30(117%) 227 (883%) 257 (27.2%)
in Table 2. There were statistically significant differences Employ 16 (11.8%)  120(882%) 136 (14.4%)
between the pregnant women with and those without PR yimester 0.001
regarding the gestational age (first trimester) and BMI (P First 54(195%)  223(80.5%) 277 (29.3%)
value =0.001). While there were no statistically signifi- Second 36 (7.9%) 420 (921%) 456 (48.3%)
cant differences regarding other factors, namely the age Third 20 (9.5%) 191(90.5%) 211 (224%)
of the pregnant women, occupation, parity, and sex of the  parity 0820
baby (P value>0.05) between the two groups (Table 2). 0-2 62 (12.1%) 449 (38.7%) 511 (54.1%)
No history of the active smoker was found in the studied 3-5 34(115%) 262 (41.2%) 296 (31.4%)
sample. >6 14(102%) 123 (429%) 137 (14.5%)

Sex of the baby 0.531
Discussion Male 48(11.7%)  363(883%) 411 (43.5%)
Women are subjected to unique changes as a result of Female 62 (11.6%)  471(884%) 533 (56.5%)

cyclical hormonal changes in the period of the men-
strual cycle, pregnancy, and menopause. The physiologi-
cal changes affect the whole parts of the human body
due to the effects of progesterone and estrogen. These 2
hormones affect the central nervous system. The majority
of the hormonal changes cause no harm to the pregnant
woman and her fetus [16]. However, in certain condi-
tions, the hormonal changes lead to various rhinologi-
cal problems like PR, epistaxis, and nasal blockage [16].
The PR might harm the quality of life in terms of snor-
ing and obstructive sleep apnea with their sequelae
[16]. Our results reported that the prevalence of PR was
11.65%, which was in the range of the previous studies

from different geographical areas (9 to 53.3%) [10, 11, 14,
16-20]. The difference may be attributed to the follow-
ing reasons: the difference in the place and design of the
study (population or hospital-based study), inclusion and
exclusion criteria, geographical location, the economic
state of the patient, and ignorance of mild symptoms by
the pregnant women. We cannot estimate the accurate
prevalence of PR in our study owing to the exclusion
of pregnant women with previous sinonasal diseases
and surgeries and high percentages of pregnant lost to
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follow-up or because they did not wish to participate in
the study.

PR is considered a diagnosis of exclusion of other
sinonasal pathologies such as septal deviation, nasal
polyposis, allergic rhinitis, intrinsic rhinitis, and pyo-
genic gravidarum because there is no laboratory or spe-
cific test. The diagnosis depends on a thorough history
and proper nasal examination either by anterior rhinos-
copy or endoscopy. This is supported by certain subjec-
tive scales such as DIP (discharge-inflammation-polyps/
edema), VAS, and NOSE scale, or by objective tests (rhi-
nomanometry and acoustic rhinometry) [14]. Therefore,
the VAS, NOSE, and DIP scoring systems are useful for
the assessment of the PR.

The cardinal symptom of the PR is nasal obstruction.
It harms sleep quality through mouth breathing, snor-
ing, and obstructive sleep apnea syndrome. Besides,
weight gain during pregnancy aggravates these condi-
tions [21, 22]. As a result of the nasal obstruction, there
is a decrease in the inspiration of nitric oxide, which is
mainly produced in the maxillary sinuses, therefore, the
vascular resistance in the lungs will be decreased. The
low nitric oxide hurts the fetus, thus resulting in sinis-
ter complications to the mother and her fetus, including
intrauterine growth retardation, a low Apgar score of
the newborn, maternal hypertension, and preeclampsia
[23, 24]. Furthermore, nasal obstruction with its sequel
may lead to the overuse and abuse of sympathomimet-
ics nasal decongestants resulting in rhinitis medica-
mentosa which does not improve following parturition
[25]. Therefore, it is of utmost importance to manage the
pregnant woman with rhinitis properly to relieve patient
discomfort, avoid the above-mentioned complications
and sequels, and avoidance of the side effects of the
drugs such as antibiotics and oral steroids on the mother
and fetus. The gestational age and BMI of the patients
showed statistically significant differences between
pregnant women with and without PR (P value =0.001).
While other factors such as the age, occupation, parity,
and sex of the baby did not show significant differences
between the two groups (P value > 0.05).

Rhinorrhea is considered one of the symptoms of PR.
In the current study, rhinorrhea was the most common
associated symptom with nasal obstruction. Of note, rhi-
norrhea with nasal obstruction increases the impact on
pregnant women.

Tobacco smoke has a detrimental effect on the nasal
mucociliary mechanism, therefore, it might aggravate or
initiate nasal pathologies including the PR. The preva-
lence of active smokers among the Iraqi population was
29-31% for men and 3-4% for women [26, 27]. This
prevalence is much lower than the Sweeden female popu-
lation [17]. Fortunately, no patient gave a history of active
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smoking in our study. However, if the prevalence of the
PR is more in smokers, then the prevalence of PR in the
non-smoker female population may be so low [18]. This
might be an additional factor for the relatively low preva-
lence of PR in our study.

Although the mechanisms of the PR remain obscure
whether it is due to physiological changes during preg-
nancy or due to an aggravating nasal disease before the
pregnancy. This is supported by several investigations
that studied the association between demographic char-
acteristics and PR, like age and social environment [10].
Our study did not show a significant association between
the age and occupation of the pregnant women with and
without PR (P value > 0.05).

PR can develop at any time in pregnancy [18, 28, 29].
In our study, the majority of the pregnant women were
in the second trimester. However, there was a statis-
tically significant difference between women with and
without PR regarding gestational age (first trimester).
This finding was consistent with a prior study, which
reported that all cases of PR were found in the first tri-
mester [16]. This may be explained by increasing blood
volume and hormonal alteration which are typically
noticed in the first two trimesters [30]. However, it was
inconsistent with other investigations [10, 14, 17, 18].

In the current study, around 60% of the women carry
a female fetus, this was in agreement with another study
[17]. This may be due to the effects of hormones of both
mother and fetus female on the initiation and sever-
ity of the PR [17]. However, no significant association
was found between the sex of the baby between the two
groups of pregnant women.

There is an ambiguity concerning many aspects of the
PR, despite, the term PR was created in the late nine-
teenth century by McKenzie [21]. We started with the
definition of the PR by Ellegard and Karlsson [2], the
definition excludes the other symptoms of rhinitis as
they are well known to the otolaryngologists such as
rhinorrhea, facial pain, and postnasal discharge. Fur-
thermore, the minimum duration of the PR is 8 weeks
(6 weeks in the last period of the pregnancy and
2 weeks after delivery); therefore, it could be classified
into subacute and chronic. Another issue that needs to
be clarified, PR occurs due to hormonal changes in the
pregnancy, so why not all pregnant women are affected
by the condition? The third aspect, there is no scoring
system for the severity of the condition which affects
its course. The fourth issue is that PR, like other forms
of rhinitis, predisposes to infective rhinitis and leads to
chronic rhinosinusitis. As a result of the above-men-
tioned issues, we recommend further studies to answer
these questions.
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The limitations of the study included first, a rela-
tively small sample size which did not reflect the
actual prevalence rate of the PR. Second, the study
period was short.

Conclusion

The prevalence of PR was 11.65% among pregnant women
and was mostly seen in the first trimester. There was a sig-
nificant effect on the gestational age and the BMI of the
patients with and without PR.
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