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INTRODUCTION
Rhinitis, epistaxis and other nasal symptoms are among the
most common conditions presenting to physicians, and thus
incur considerable healthcare costs [1,2]. Allergic rhinitis is
well defined and its epidemiology and importance have been
reported [3-5]. However, few data are available on the inci-
dence of, and risk factors for, non-allergic nasal symptoms [6].

The intranasal route is increasingly being considered for the
delivery of systemic endocrine preparations, such as hormone
replacement therapy (HRT). Intranasal administration is gener-
ally well tolerated, although it may be associated with some

local symptoms (e.g. nasal bleeding, sneezing, itching and
nasal discharge) [7,8]. Comparing the occurrence of these
symptoms with their incidence in the general population is dif-
ficult due to the lack of epidemiological data in the literature.

The primary aim of this study was to evaluate the incidence of
spontaneous nasal pathology (rhinitis, nasal bleeding, and
other nasal symptoms) in mature women over a 12-month
period to provide baseline data. The relationship of these
symptoms with various factors such as menopausal status,
smoking, medication use and exposure to pollutants, was also
investigated.

Objectives/Hypothesis: To evaluate, by a prospective questionnaire study, the incidence of
spontaneous nasal pathology in mature women over a 12-month period, in particular nasal
bleeding and the relationships of these symptoms with various factors.
Methods: Participants were drawn from a sample of 12,735 adult French volunteers partici-
pating in a study of antioxidant nutrients (“SU.VI.MAX”); 3500 women aged 50–64 years
were randomly selected from good responders in the SU.VI.MAX population. The responses
of 2197 women were analysed.
Results: Nearly 70% of subjects reported at least one episode of rhinitis, with a mean (SD) of
1.88 (2.17) episodes per subject. Rhinitis was related to passive exposure to tobacco smoke
(adjusted odds ratio [OR] 1.31, 95% CI 1.05–1.63), menopause (OR 1.47, 95% CI
1.16–1.88), and occupational exposure to vapours or dusts (OR 1.55, 95% CI 1.01–2.37).
Nasal bleeding was reported as traces of blood by 16.5% of subjects, and as epistaxis (signif-
icant nasal bleeding) by 7.6%. Both symptoms were related to passive exposure to tobacco
smoke (OR 1.63, 95% CI 1.22–2.19; OR 1.56, 95% CI 1.05–2.32, respectively) but not to use
of systemic or topical medication.
Conclusion: A substantial number of mature women experience nasal symptoms during the
course of a year. Rhinitis and nasal bleeding were correlated with passive exposure to tobac-
co smoke.
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METHODS
Participants
SU.VI.MAX (SUpplémentation en VItamines et Minéraux
AntioXydants) is a large 8-year study, assessing the effect of
antioxidant nutrients on the incidence of cancer and cardiovas-
cular disease in 12,735 adult French volunteers [9].
SU.VI.MAX relies on participants completing monthly ques-
tionnaires to report health events [9] and therefore provided an
opportunity to introduce specific nasal symptom question-
naires. Ethical approval for the SU.VI.MAX study, including
the monitoring of all health-related events, was granted by the
"Comité Consultatif pour la Protection des Personnes se prê-
tant à la Recherche Biomédicale" (CCPPRB n° 706) of Paris-
Cochin.

The current study was undertaken on a sub-group of 3500
women from the SU.VI.MAX cohort, aged between 50 and 64
years of age. The women were randomly selected, stratified
according to age and region of residence, from the cohort who
had shown a good response rate to the various questionnaires
involved in the SU.VI.MAX study. Data on menopausal status,
HRT and tobacco use, and educational level were taken from
the SU.VI.MAX database which was updated for this study.

Recording and classification of events
This epidemiological study recorded all nasal events experi-
enced by participants during 1999. Specific questionnaires,
designed by an expert committee of European ear, nose and
throat experts, were used to obtain a complete record of nasal
symptoms. The questionnaires included a baseline nasal histo-
ry form, a monthly form to record the days when symptoms
were experienced, and specific forms related to each category
(rhinitis, nosebleed, and other symptoms). Rhinitis events
were initially classified according to their presumed primary
etiology in terms of reference definitions: infectious rhinitis
[10,11] (ie, the common cold) and non-infectious rhinitis
including both allergic and non-allergic hyperactivity [12,13].
The latter also included cases that were suggestive of allergic
rhinitis but lacked definitive evidence of an allergic etiology.
When reported symptoms were too scarce or non-specific to
be grouped into one of the above categories, events were
recorded as “unclassified rhinitis”. Nasal bleeding was divided
into traces of blood on blowing the nose and epistaxis (signifi-
cant nasal bleeding).

Statistical analysis
Statistical analysis was performed using SAS software (SAS
Institute Inc., Cary, NC, USA). Associations between nasal
symptoms and various factors were studied using logistic
regressions, modelling the likelihood of experiencing at least
one event during the year and adjusting for age and current
tobacco use.

RESULTS
Among the 3500 women selected, 2634 returned the baseline
form and 2598 returned forms for at least the first quarter. It
was considered that subjects who returned at least one form in
the fourth quarter were likely to have reported all nasal events
and were therefore eligible for analysis. The study population
included 2197 women who fulfilled this criterion. 

A comparison was made between the number of rhinitis and
nosebleed events reported during the first quarter of 1999 by
subjects who completed the study and those who did not
return forms after the first quarter. This comparison showed
that there were no relevant differences between the rates
reported by the two groups, thus validating the study popula-
tion. 

Baseline characteristics
The socio-demographic characteristics of participants in the
study are shown in Table 1 and their nasal history in Table 2.
The most frequently reported chronic nasal symptom was
obstruction, reported by 6.4% of participants.

Table 1. Socio-demographic characteristics of participants (n=2197).
Age (years)
Mean ± SD 55.6 ± 4.7
50–54 48%
55–59 27%
60–64 25%
Education level
Primary 22%
Secondary 43%
Tertiary 35%
Occupation
Farmers/self-employed 4%
Managers/intermediate 49%
Employed/labourers 18%
Not working 29%

BMI (kg/m2)
Mean ± SD 23.3 ± 3.6
≤ 25 81%
25–30 15%
> 30 4%
Menopausal women 74%
Hormone replacement therapy (among menopausal women) 69%
Climatic area
Oceanic (north) 56.3%
Oceanic (south) 12.8%
Continental 14.9%
Mountain 6.1%
Mediterranean 9.9%

Population density (inhabitants/km2)
Mean ± SD 3004 ± 5236
≤ 500 44.1%
500–2000 22.2%
> 2000 33.7%
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Rhinitis
One or more rhinitis events of any sort were reported by 69.5%
of subjects, with a greater incidence being noted in the winter
months (15.1% and 11.8% of recorded events were reported in
January and February, respectively, versus 4% in August). The
mean incidence of different rhinitis symptoms, and percentage
of subjects reporting at least one rhinitis symptom, are shown
in Table 3. Sneezing, irritating cough, and itchy eyes were the
most common rhinitis symptoms.

Adjusted odds ratios (ORs) for the occurrence of rhinitis in
relation to tobacco use (current, former and passive), the
menopause, HRT, occupational exposure to vapours or dusts,
and air conditioning, are shown in Table 4. A correlation was 

found between rhinitis and passive exposure to tobacco
smoke, menopause, and occupational exposure to vapours or
dusts.

When the results for rhinitis were analysed by type, 60.8% of
subjects reported at least one episode of infectious rhinitis,
27.8% one episode of “non infectious rhinitis”, and 13.5% one
episode of unclassified rhinitis. The incidence of infectious
rhinitis was higher in menopausal women (OR 1.37, 95% confi-
dence interval [CI] 1.09–1.73), but no link was found with the
use of HRT. “Non-infectious rhinitis” was reported more fre-
quently by subjects exposed to vapours and dusts or to air con-
ditioning in the workplace (OR 2.03, 95% CI 1.36–3.03; OR
1.62, 95% CI 1.17–2.23, respectively). 

Nasal bleeding
Among the subjects, 24.1% reported at least one incident of
either traces of blood (16.5%) or epistaxis (7.6%). Most of these
episodes appeared mild since medical consultation was sought
in <4% of cases and no action or self-administered nasal com-
pression was undertaken in 69% of events. The incidence of
both types of nasal bleeding was greater during the winter
months. Nonetheless, 62.5% of episodes occurred sponta-
neously and only 37.5% during the course of a defined episode
of rhinitis. 

The episodes occurred without preceding use of aspirin or
other non-steroidal anti-inflammatory (NSAIDs) drugs in
80.3%. Use of topical nasal medication was low, including the
use of topical corticosteroids (4.4%) and there was no correla-
tion between this and spotting of blood or frank epistaxis. Only
2% of those experiencing nasal bleeding had used topical corti-
costeroids. However, the occurrence of both spotting of blood
and epistaxis was related to passive exposure to tobacco smoke
(OR 1.63, 95% CI 1.22–2.19 and OR 1.56, 95% CI 1.05–2.32,
respectively).

Table 2. Nasal history and relevant cofactors in medical history.
Condition Percentage of subjects
History of seasonal rhinitis 8.7
Chronic symptomatology

Obstruction, one side 6.4
Obstruction, both sides 5.1
Disturbance of smell and/or taste 3.8
Rhinorrhoea 2.6

Surgical history
Adenoidectomy 8.6
Septoplasty 8.3
Fracture 3.8
Cauterisation 2.6
Rhinoplasty 1.1
Other 1.9

Tobacco use
Never 59
Former 30
Current 11
Passive exposure to tobacco smoke 70
(among never or former smokers)

Air conditioning at workplace 11.7
Occupational exposure to vapours or dust 5.8

Table 3. Mean incidence of rhinitis symptoms, and subjects reporting at least one occurrence of the symptom in a rhinitis context.
Number of rhinitis episodes where Subjects reporting 

the symptom was reported ≥ 1 occurrence (%)
Mean SD

Disturbance of smell and/or taste 0.40 1.86 22.5
Maxillary pain 0.48 1.10 26.1
Frontal pain 0.22 0.74 13.3
Sneezing 1.52 2.13 60.0
Itchiness 0.53 1.28 26.3
Itchy eyes 0.61 1.36 29.5
Dry cough 0.64 1.14 37.8
Productive cough 0.39 0.93 24.9
Asthma attack 0.07 0.56 3.1
Fever 0.30 0.66 22.0
Myalgia 0.41 0.92 25.2
Fatigue 0.64 1.15 37.6
Overall number of rhinitis episodes per subject 1.88 2.17 69.5%
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Neither type of nasal bleeding was correlated with menopausal
status. The incidence of traces of blood events was lower in
subjects receiving HRT compared with those who were not
(OR 0.73, 95% CI 0.54–0.97).

Other nasal symptoms
Sneezing, itchiness, dry nose, anosmia, nasal obstruction,
crusts, and itchy eyes which occurred in isolation, and there-
fore did not fit into one of the rhinitis classifications, were con-
sidered as “other nasal symptoms”. The incidence of each of
these is shown in Table 5; 25.6% of subjects reported at least
one event in this category. Adjusted odds ratios for these
symptoms in relation to passive smoking were greater than 1,
but the relationship was significant only for sneezing.

Other correlations
None of the symptoms considered above (rhinitis, nosebleed
or other nasal symptoms) were correlated with climatic area or
population density, with the exception of crusts and itchy eyes,

which showed an increased OR for subjects in a southern rela-
tive to a northern oceanic climatic area.

DISCUSSION
Minor nasal symptoms (epistaxis, sneezing, crusting) have
been reported during the course of treatment with intranasal
preparations including oestrogen [8] and corticosteroids [7] and
adult epistaxis is known to be associated with use of NSAIDs
[14]. It is uncertain whether these nasal symptoms can be
attributed to the condition being treated, local irritation of the
nasal mucosa, or a direct effect of the drugs themselves. Until
now, it has also been uncertain how these symptoms compare
to those experienced in the general population, due to the lack
of good epidemiological data documenting their incidence.

This study investigated the incidence of spontaneous nasal
events in the target group of women aged 50–64 to provide
specific baseline data for use in assessing the possible side-
effects of intranasal delivery of medication such as HRT. This
group is clearly not representative of the wider population but
it may be possible to make some extrapolation of the results,
supported by a survey investigating the prevalence of non-
allergic nasal complaints experienced by individuals in
Sweden, which reported that there were no differences
between genders in any age group [15]. However, other studies
have reported allergic and non-allergic rhinitis to be more
common in females than males [6,16], and non-allergic rhinitis
to be more prevalent in younger age groups (20–30 years) than
those included in the current study [15].

The participants in this study were drawn from SU.VI.MAX, a
large 8-year study of 12,735 adult French volunteers; in general,
the composition of the cohort (and thus also the current study
sample) resembled that of the entire French population for the
age groups concerned, but it did contain a greater proportion of
middle and upper-middle class subjects than seen in the gener-
al population [9]. This bias could result in an underestimate of
any environmentally related nasal conditions that result from
the poorer housing and working conditions experienced by less
wealthy individuals. The fact that no correlation was found
between the incidence of nasal symptoms and climate or popu-
lation density must therefore be treated with caution.

Table 4. Relationship between rhinitis and various factors.

n Subjects reporting Adjusted ORa 95% CI
≥ 1 occurrence (%)

Tobacco consumption
No 1287 68.8 1.00

Current 235 69.8 1.06 0.8–1.4
Former 675 71.0 1.12 0.9–1.4
Passive exposure to tobacco smoke

No 546 66.8 1.00
Yes 1217 72.6 1.31 1.0–1.6

Menopause
No 565 64.1 1.00
Yes 1595 71.3 1.47 1.2–1.9

Hormone replacement therapy
No 451 69.4 1.00
Yes 1021 71.8 1.09 0.8–1.4

Occupational exposure to vapours or dusts
No 2069 69.1 1.00
Yes 128 77.3 1.55 1.0–2.4

Air conditioning at workplace
No 1766 72.5 1.00
Yes 233 76.0 1.22 0.9–1.7

aAdjusted for age and current tobacco use.

Table 5. Incidence of other nasal symptoms, extent to which these were perceived as bothersome, and relationship with passive smoking.
Symptom Subjects reporting Perceived as bothersome Adjusted OR for passive 

≥ 1 occurrence (%) (% of reports) smoking (95% CI)a

Sneezing 4.0 17 1.95 (1.03–3.69)
Itchiness 4.2 24 1.58 (0.93–2.70)
Dry nose 6.9 24 1.21 (0.79–1.84)
Disturbance of 
taste and/or smell 14.8 44 1.26 (0.94–1.69)
Obstruction 5.2 25 1.61 (0.97–2.67)
Crusts 8.3 20 1.20 (0.82–1.74)
Itchy eyes 9.0 31 1.41 (0.97–2.04)
aOR is adjusted for age and current tobacco use and expressed relative to an OR of 1.0 for subjects not exposed to passive smoking.
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Further bias may arise because subjects were required to com-
plete numerous forms, and those with more than one symp-
tom may have been discouraged from reporting them all. In
fact, some subjects returned complete sets of monthly forms,
often accompanied by events forms; others appeared to return
forms only when they had events to report. Furthermore,
those returning fewer forms tended to report more serious
events than those returning many forms. Therefore, analysing
only complete sets of monthly forms may have biased the
results by selecting subjects more likely to report mild events.
In an attempt to avoid skewing the results, the decision was
made that subjects who returned at least one form in the
fourth quarter were likely to have reported all nasal events
(except, possibly, minor ones) and were therefore eligible for
analysis.

For all the reasons listed above, the overall results of the study
cannot be regarded as definitive measures of incidence, but
rather as a guide to the frequency of nasal symptoms in a
largely undocumented area. 

In the current study, the only factor consistently correlated
with the incidence of nasal symptoms for all categories of
rhinitis and nasal bleeding, was passive exposure to tobacco
smoke. Results from the European Respiratory Health Survey
showed a correlation between exposure to tobacco smoke and
various respiratory symptoms, although there was no associa-
tion between passive smoking and current allergic rhinitis or
asthma [17]. The current study also reported a correlation
between the incidence of “non-infectious rhinitis” and occupa-
tional exposure to vapours and dust. There have been previous
reports of a similar correlation between rhinitis and workplace
exposure to dust [18,19] or air conditioning [20]. 

In the current study, there was no correlation between nasal
bleeding overall and menopausal status or use of HRT or other
medication. A retrospective analysis of hospital admissions
over a 5-year period demonstrated that the incidence of epis-
taxis requiring hospital attention is similar in men and women
[21]. However, in the patients aged between 20 and 49 years,
twice as many males as females were admitted to hospital with
epistaxis, suggesting the pre-menopausal state in women may
provide protection against this condition. This could be related
to the fact that oestrogen levels are higher in premenopausal
women, and oestrogen receptors are known to be present on
the nasal mucosa [22]. The lower incidence of traces of blood
in women receiving HRT that was observed in the current
study could also possibly be related to higher estrogen levels in
these women, relative to women not receiving HRT.

The current study demonstrates that a substantial number of
individuals experience nasal symptoms during the course of a
year; therefore, the local symptoms associated with intranasal
preparations must be seen in this context.

In conclusion, a significant number of individuals in the cur-
rent study experienced a range of nasal symptoms during the
course of a year. Furthermore, these symptoms were consis-
tently correlated with passive exposure to tobacco smoke.
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