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Does the contraceptive pill influence peak nasal inspiratory 
flow values?*

Abstract
Background: Early oral contraceptive pills (OCP) had higher estrogen levels and have been thought to cause nasal obstruction 
in about 40% of women users. A recent small study conducted on women taking OCP showed no significant effects on nasal 
patency. The aim of the present study was to analyse in a large number of volunteers if Peak Nasal Inspiratory Flow (PNIF) values 
could be influenced by modern OCP.

Methodology: PNIF was measured in 257 women (from 14 to 51 years old), divided into two groups: the study group composed 
of 109 healthy women taking modern OCP; the control group composed of 148 healthy women who did not take OCP. 9 women 
in the study group were excluded because of allergic disease, 248 females were finally considered. Data were statistically analysed 
and figures/tables were produced to see the effect of OCP on PNIF. 

Results: The present study could not show any effect of OCP on nasal function. Moreover, while height influenced PNIF in both 
groups, age was not statistically significant.

Conclusion: From the present study, it seems that OCP could have no effects on nasal airflow, confirming that modern OCP with 
lower estrogen doses should not affect nasal mucosa or nasal patency.
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Introduction
In clinical practice patients report nasal obstruction as conse-
quence of side effects of systemic medications taken for non-
nasal conditions (1). Recently there has been interest in studying 
the effect of sexual hormones on non-genital targets which pre-
sent estrogen receptors, such as the respiratory nasal mucosa (2).
Histopathological and histochemical changes occur in the gui-
nea pig respiratory nasal mucosa after receiving ethynylestradiol 
(3). These changes, where most of the epithelial cilia were lost or 
detached, are similar to those observed on the nasal mucosa of 
symptomatic human females (4).
Early OCP had higher estrogen levels (about 50 µg of estradiol) 
and have been thought to cause nasal obstruction in about 

40% of women users (5). Female hormones related rhinitis has 
been associated to snoring (6) and other nasal symptoms, such 
as nasal obstruction, clear rhinorrhea and epistaxis (7), which 
may deserve medical treatment (8). Nevertheless, a recent study 
conducted on 11 women taking combined OCP (containing 
20-35 µg of estradiol) showed no significant effects on nasal 
physiology, including nasal patency (5).
The measurement of PNIF provides a simple, cheap, fast and 
highly reproducible tool for determining the extent of nasal 
airway patency (9). In previous works, we attempted to study nor-
mal adult PNIF levels and all women taking OCP were excluded, 
as we were worried it could have affected nasal patency (10-13).
The aim of the present study was to analyse, in a large number 
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of volunteers, if PNIF values could be influenced by OCP.
 
Materials and methods
A population of 257 women ranging from 14 to 51 years old 
was recruited at the Department of Neurosciences, Section of 
Otolaryngology of Padova University. The population consisted 
of two groups: the first one (the study group) was composed 
of 109 women without nasal diseases and gynaecological 
disorders that used modern oral pill as contraception; the other 
group (control group) was composed of 148 healthy women 
volunteers who did not take OCP, had neither nasal diseases 
nor gynaecological disorders and self-reported regular menses 
(26-32 days) for the three previous cycles (14). All women of the 
control group were recruited from students, colleagues, nurses 
and patients attending for problems other than the nose. 
On enrolment into the study, all subjects were asked to com-
plete a SNOT 22 questionnaire (15). Volunteers were also asked if 
they were experiencing nasal blockage, if they were smokers, al-
lergic, asthmatic or had undergone any previous surgery on the 
nose and paranasal sinuses. All those female subjects who were 
non-smokers, non-asthmatic, without any previous sinonasal 
surgery, with a SNOT 22 score < 1, who did not take β-blockers 
or corticosteroid entered into the study as control group. All 
females enrolled as the study group were non-smokers, non-
asthmatic, without previous sinonasal surgery, but took OCP. 
While in the study group 9 women were excluded because of 
allergic disease, none in the other group was allergic or showed 
other exclusion criteria. Then, 100 women were finally conside-
red as the study group for the present investigation. 
All females of the study group used OCP containing between 
0.02 to 0.03 mg of ethynylestradiol and 3 mg of progestins. 
The present investigation was conducted in accordance with 
the 1996 Helsinki Declaration and was approved by an internal 
ENT committee. Written informed consent was obtained from all 
participants before undertaking any study-related procedures.

A portable Youlten peak flow meter (Clement Clark Internati-
onal) was used for the measurement of PNIF and PNIF values 

were obtained as previously described (10,11). In particular, the 
masks attached to the spirometer were chosen to fit tightly on 
each subject face without touching the nose. All subjects were 
tested while sitting and were encouraged to inhale as hard and 
fast as they could through the mask keeping the mouth closed 
starting from the end of a full expiration. Three satisfactory 
maximal inspirations were obtained and the highest of the three 
results was taken as the PNIF.
None of the females of the study group was tested in the 
bleeding phase; furthermore, none of the females of the control 
group reported to be in the periovulatory phase of the men-
strual cycle, but during the secretory phase determined using 
basal temperature. 

Statistic analysis
Welch two-sample t-test was used to compare mean PNIF, 
height and age values between the two groups. The power of 
the test used was obtained via simulations.
Statistical analysis was also undertaken with the objective of 
measuring the effect of estrogens (given sex and height), by ob-
taining a model relating the variable PNIF to these variables. The 
tests comprised the comparisons of the ratio of mean regression 
and mean residual sums of squares to an F distribution with ap-
propriate degrees of freedom.
Generally, we adopted 5% as the critical level of significance in 
our tests. We also used standard residual and probability plots to 
verify the adequacy of the Normality assumption in our models.

Results
Mean and standard deviation (SD) of nasal flows of the females 
taking OCP and of the females of the control group are shown 
in Table 1.
SNOT 22 scores were similar between the two groups (p = 0.85) 
as all females taking OCP showed a SNOT 22 score < 1.
Neither age nor height were statistically different between the 
two groups (p = 0.191 and 0.120, respectively). Considering PNIF 
values in both groups, as usual (10-12) we found a large residual va-
riability. A plot of this variable against height is shown in Figure 

Table 1. Mean and range values of Age, Height and PNIF of the 2 groups 

of study.

Females taking OCP 
(n=100)

Females not taking OCP 
(n=148)

Variable Mean SD Range Mean SD Range

Age (yr) 30.5 8.5 16-51 32.0 9.1 14-50

Height (cm) 165.1 6.6 150-183 163.7 6.5 150-182

PNIF (l/min) 142.3 36.1 70-250 133.6 35.8 55-240

Table 2. Summary of the estimates of the final model.

Estimate SD t value Pr(>[t])

Intercept 4.779 2.414 1.980 0.489

Contraception 0.331 0.196  1.685 0.093

Height (cm) 0.041  0.015  2.767 0.006
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1 where we used different symbols for cases and controls. Fol-
lowing previous experiences (10-12) , we used the transformation 
MODPNIF = (PNIF)1/2 to counter the problem of heterogeneity 
in variability.

Analysing the mean PNIF values difference between the two 
groups, Figure 2 compared the distributions of the MODPNIF. 
Box plots could not show a difference between the two groups. 
To exclude that the PNIF great variability found in the study 
could have hidden a PNIF significant difference between the 
two groups, calculations were made to assess the approximate 
power of the test procedure used. With the number of subjects 
considered, the power of the test in identifying a significant 
MODPNIF difference between the two groups was around 70%. 
Such a level of power suggested that the test failure to obtain a 
significant MODPNIF values difference between the two groups 
was more likely to be due to a genuine lack of difference rather 
than a limitation of test discriminatory power.
We also fitted a model including age and height to measure the 
differences between cases and controls. Age was not significant 
once height was included in the model, therefore the final mo-
del used for current data analysis was:

MODPNIF=β0+ β1 CASES + β2 HEIGHT +ε

where ε is a Normal random variable. The fit of the model was 
quite good presenting a p-value for the test F of 0.0036 while 
residuals did not show particular patterns and qq-plot sugge-
sted quite a good fit for the normality of the residuals. Table 2 
summarizes the final model estimate, showing that height had a 
significant effect (p = 0.0061), but not contraception (p = 0.093), 
showing again that from the study results there was no effect on 
PNIF due to the use of OCP. 

Discussion
There are two types of estrogen receptors (ER): ER α and ER β. 
The first was discovered in 1958 by Jensen (16), whereas ER β was 
discovered in 1996 (17). A study published in 1981 showed that 
ER are present in the nasal mucosa and this was confirmed in a 
recent study conducted on nasal biopsies where ER β number 
was shown to be positively related to nasal symptoms (18).
Female hormones have been suspected of affecting nasal 
physiology for many years. Although the mechanism by which 
this occurs remains to be fully elucidated, it is well known that 
pregnant women often complain of nasal obstruction (19).
Although nasal congestion during pregnancy was already 
described in 1898 (20), only in 1999 Ellegard and Karlsson have 
given a definition of the pregnancy-induced rhinitis as “a nasal 
congestion present in the last 6 or more weeks of pregnancy 
without other signs of respiratory tract infection and with no 
known allergic causes, disappearing completely within 2 weeks 

after delivery” (21). A recent review has underlined the fact that, 
although temporary, pregnancy-induced rhinitis can profoundly 
affect quality of life (19).

There are other conditions that appear to be related to raised 
ovarian hormones, either natural, such as menstrual cycle, or in-
duced, such as in cases of menopausal women taking hormone 
replacement. In 2004, decreased nasal patency corresponding 

 Figure 1. PNIF (l/min) against height (cm), for females taking OCP (cases) 

and females not taking OCP (controls).

Figure 2. Boxplots of MODPNIF for females taking OCP (cases) and 

females not taking OCP (controls).
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to the estrogen peak at the periovulatory stage of menstrua-
tion was demonstrated (22). In contrast, no difference in nasal 
physiology was found in a group of women before and during 
hormone replacement therapy (23). 

Although in 1984 Topozzada and co-workers showed squamous 
metaplasia and interepithelial oedema in the nasal mucosa of 
symptomatic females taking OCP (4), in a recent study conducted 
on 11 young, healthy females, exogenous ovarian hormones 
have been shown to not affect nasal function. The authors 
concluded that the lack of nasal congestion with modern oral 
contraceptive therapy could reflect the lower estrogen content 
of modern OCP (5).
 
In the present study, we analysed a much larger group of fema-
les taking OCP and compared them to a large cohort of females 
not taking OCP. We studied nasal patency using PNIF, as it is a 
reliable and simple method that showed a reasonable correla-
tion with anterior active rhinomanometry both in healthy and 
pathologic populations (10,11,13). Moreover, normal and pathologic 
PNIF values have been published in the last years making PNIF 
an attractive method for clinical practice (13).
No statistical differences were found on PNIF values between 
the two groups of study and no nasal congestion was reported 
by the females who took oral contraceptive pills, as SNOT 22 
scores were similar between the two groups. 

In conclusion, the present study could not show that OCP have 
effects on nasal function. From the model presented in the 
study only height seemed to influence nasal flows measured by 
PNIF. This result is in line with previous reports (10-13) and could be 
easily explained by the fact that there is a correlation between 
pulmonary airflow and nasal airflow (11). As pulmonary volumes 
are strictly related to patients’ height (24), also PNIF is strictly 
related to patients’ height. In this study, in contrast to what seen 
in others (10-13), there was no effect of age on the model, meaning 
that age did not affect PNIF. This was probably due to the fact 
that the volunteers enrolled in the present study were of similar 
ages, about 50% of them in each group were between 20 and 30 
years old.
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