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Abstract

Introduction: Our objective was to estimate the prevalence of symptoms and the

proportion of a lifetime physician-based diagnosis of allergic rhinitis (AR) in the

province of Quebec among people aged 15 years and older.

Methods: The 2008 Quebec Population Health Survey provided data on the prevalence

of symptoms and proportion of lifetime physician-based diagnoses of AR. The

prevalence of symptoms was defined as the proportion of individuals who, in the

absence of a cold or the flu, had nasal and ocular symptoms in the 12 months before

the survey.

Results: The reported prevalence of AR symptoms was 17%, although 9% did not have

a diagnosed condition. Reported prevalence was lowest in those aged 65 years and older

(12%) and was more common among women (19%) than men (15%). The estimated

prevalence of lifetime physician-based diagnosis was 17%.

Conclusion: AR prevalence is high in Quebec with about 1 in 6 people experiencing

symptoms. The condition is underdiagnosed and might also be undertreated.

Keywords: adult, allergic rhinitis, allergy, diagnosis, prevalence, rhinoconjunctivitis,

symptoms

Introduction

Allergic rhinitis (AR) occurs as a result of

exposure to allergens that induce inflam-

mation of the nasal mucosa, causing nasal

symptoms (e.g. sneezing, runny or blocked

nose). The small size of some allergens

(e.g. pollen) facilitates their penetration of

the ocular mucosa causing ocular symp-

toms (e.g. itching, watering).

Many allergens are associated with AR

symptoms and sensitization to these aller-

gens differs between geographical regions.

A United States study of 53 allergens

showed that among atopic individuals,

positive results were more frequent for

graminae, tree pollen, dust mites and

ragweed.1 A similar investigation among

people who consulted an asthma and

allergy clinic in Québec City resulted in

different findings, with allergic reactions

more frequently linked to indoor allergens

(e.g. dogs, cats and dust mites).2 Allergic

reactions to more than one allergen are

common.1,2 In the Calabria et al.1 study

cited above, the average number of positive

tests per person among the 53 allergens

tested ranged from 5 for 70- to 79-year-olds

to 13 for 10- to 19-year-olds.

The prevalence of AR is increasing in several

countries, especially in those with low or

moderate rates.3 We did not find any studies

that estimated the prevalence of AR in adults

in each region in Quebec. However, one

investigation estimated the prevalence of AR

symptoms in Montréal at 19% in 1995.4 In

Quebec, the main allergens responsible for

AR symptoms are pollens. The Quebec

Social and Health Survey of 1998 estimated

that 10% of the Quebec population had hay

fever (AR caused by pollen).5

The objective of our study was to estimate

the prevalence of AR symptoms and the

proportion of AR diagnosis in the province

of Quebec among people aged 15 years

and older.

Methods

Survey

The 2008 Quebec Population Health Survey

(QPHS) was a questionnaire-based survey

that collected information for the national

surveillance plan. The survey, conducted

by the Quebec Statistic Institute (QSI),

covered different health matters and

included 218 questions. The survey had a

complex design, and the target population

included people aged 15 years and older

living in private households in Quebec. The

sample size was chosen to obtain accep-

table precision (coefficient of variation ƒ

15%) for a low prevalence of 2.8% at the

regional level. The global response rate

was about 58% with 38 154 people com-

pleting the telephone questionnaire, which

was administered over 13 months

(February 2008–March 2009) to take into

account seasonal variation. The survey

was representative of 6 326 523 people

aged 15 years and older, corresponding to

97% of the population for that age group

(two northern regions were excluded).6
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Questionnaire

Table 1 shows the QPHS questions on AR.

Questions Q2 to Q5 were based on the

validated International Study of Asthma

and Allergies in Childhood (ISAAC) survey

questionnaire. ISAAC is an international

investigation that provides estimates of AR

in children from nasal (Q2) and ocular (Q3)

symptoms.7,* The QPHS also assessed the

months during which symptoms flared

(Q4) and limitations of daily activities

(Q5). Questions Q6 and Q7, which are not

from ISAAC, provide information on fac-

tors that trigger symptoms (pollen, animal

allergens or dust mites) and on lifetime

physician-based diagnosis. The question-

naire was available in French and English;

83% of the sample population spoke only

French at home.6

Definitions

The prevalence of AR symptoms is defined

as the proportion of individuals who

answered ‘‘yes’’ to both Q2 and Q3, that

is, those who reported nasal symptoms

(sneezing, nasal congestion, runny nose)

and ocular symptoms (itchy, watery eyes)

in the absence of a cold or the flu. The

prevalence of physician-based diagnoses of

AR consists of individuals who answered in

the affirmative to having been told by a

physician that they had AR (Q7a), hay

fever (Q7b) or a ragweed allergy (Q7c)

during their lifetime (see Table 1).

We based the proportion of individuals

who had seasonal symptoms (i.e. over 1 to

6 months, continuous or not) as opposed

to those who had perennial symptoms (i.e.

over 7 months) on answers to Q4.

Statistical analysis

The Quebec Public Health Infocentre

provided data for this study using SAS

version 9.1 statistical software (SAS

Institute Inc., Cary, NC, US) and the

2008 QPHS database. The Infocentre

provides online access to standardized

results of indicators defined in the surveil-

lance plan to public health stakeholders.

The QSI used the hot deck imputation

method to impute the respondent’s age

(3% of missing data) and a linear regres-

sion model to impute the household

category of income (32% of missing data).

All percentages were weighted to repre-

sent population estimates. As a result, we

do not show sample sizes in this manu-

script. Proportions had coefficients of

variation of 15% or less unless otherwise

stated. Because of the complex sampling

design, bootstrap weights, provided by

QSI, were used to estimate unbiased preci-

sions on proportion8 and to estimate 95%

confidence intervals (CIs) using the 2.5 and

97.5 percentile of the 2000 bootstrap

weights distribution. Bootstrap weights

were also used in comparing two propor-

tions. First, the difference between the two

proportions was calculated for the 2000

bootstrap weights. The differences in the

2000 proportions were placed in order and

a 95% CI with the 2.5 and 97.5 percentiles

of the difference distribution built. The

difference between two proportions was

deemed statistically significant if the CI did

not include the null value.

Non-response was estimated as the weight-

ed ratio of the number non-responders to

the total number of subjects. Data in this

manuscript are mainly descriptive: no

adjustment was made for age or gender.

Results

Prevalence of allergic rhinitis symptoms

In 2008, 17% of the Quebec population 15

years and older had symptoms of AR

during the previous 12 months. The pre-

valence was significantly lower (12%) in

TABLE 1
English version of questionnaire on AR in the Quebec Population Health Survey, 2008

Question Available answers

Q2 In the past 12 months, that is, the period beginning on (date 12 months ago) and
ending yesterday, did you have episodes of sneezing, or have a dripping or stuffy nose
when you did not have a cold or flu?

Yes / no (go to Q7a) / does not know (go to Q7a) /
no response (go to Q7a)

Q3 In the past 12 months, were these nasal problems accompanied by watery and itchy eyes? Yes / no

Q4 During which month or months over the past 12 months did you have
these nasal problems?

January; February; March; April; May; June; July; August;
September; October; November; December; All the months
of year

Q5 During the past 12 months, did these nasal problems limit your daily activities? Not at all / a little / somewhat / a lot

Q6 Did the following elements usually trigger or increase these nasal problems?
a) Dust mites or house dust;
b) Pollen;
c) Animals;
d) Are there other elements (causes) that usually trigger or increase these nasal
problems? If yes, Specify.

Yes / no

Q7 Has a doctor ever told you that:
a) You have allergic rhinitis?
b) You have hay fever?
c) You are allergic to ragweed?

Yes / no

* ISAAC includes ocular symptoms as part of its assessment of AR.
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the elderly (§ 65 years), and significantly

higher in women (19%) than in men (15%)

across all age groups (Table 2).

The prevalence of AR symptoms increased

significantly with education level, from

13% among those with no high school

diploma to 16% for those who had

completed high school and 19% for those

who had completed college or university

(19% and 20%, respectively) (Table 3).

The difference in prevalence of AR symp-

toms in income quintiles was not statisti-

cally significant (Table 3).

Other features of allergic rhinitis among
people with symptoms

The survey asked respondents which month

or months in the previous 12 they had

experienced AR symptoms. The proportion

with symptoms during the summer (June,

July or August) was the highest (50%),

followed by those with symptoms in spring

(March, April or May; 41%). The proportion

was lowest (12%) in winter (December,

January or February) (Table 4).

The most frequently reported allergen

among the 3 triggers listed was pollen

(76%), followed by dust mites (55%) and

animal allergens (40%). Over 64%

reported at least 2 triggering factors, while

31% reported only 1 (Table 4).

The symptoms of the majority (77%) of

people with AR did not limit them in their

daily activities. However, 9% were mod-

erately or severely limited in their daily

functions (Table 4).

The majority of people with AR had

seasonal symptoms, either over a conse-

cutive or non-consecutive period of 1 to 3

months (61%) or 4 to 6 months (16%).

Just under a quarter (23%) had perennial

symptoms (7 to 12 months) (Table 4).

Lifetime prevalence of physician-based
allergic rhinitis diagnosis

The lifetime prevalence of a physician-

based diagnosis of AR in the study

population 15 years and older was 17%.

Prevalence was higher in women (18%)

than in men (15%), and also higher in 25-

to 44-year-olds (21%) and lower in those

aged 65 years or over (9%) (Table 2).

Comparison between prevalence of
symptoms and prevalence of physician-
based allergic rhinitis diagnosis

We observed that individuals who had

symptoms of AR (17%) were not necessa-

rily the ones who had a physician-based

diagnosis of AR (17%) (Figure 1). Only

TABLE 2
Prevalence of AR symptoms and proportion of physician-diagnosed AR in the Quebec population, § 15 years, by age and sex, 2008

Characteristics AR symptoms in previous 12 months Lifetime physician-diagnosed AR

% (95% CI) Non-response, % % (95% CI) Non-response, %

Age, yearsa

15–24 16.1 (14.2–18.3) 0.8 17.3 (15.3–19.5) 1.6

25–44 19.6 (18.3–20.9) 0.9 20.9 (19.5–22.2) 1.7

45–64 16.8 (15.8–17.9) 0.9 16.2 (15.2–17.3) 1.9

§ 65 11.8 (10.5–13.0) 1.6 9.2 (8.1–10.4) 2.5

Sex, nb

Women 19.1 (18.1–20.0) 0.9 18.3 (17.4–19.3) 2.1

Men 14.5 (13.5–15.5) 1.1 15.3 (14.3–16.3) 1.6

Total 16.8 (16.2–17.5) 1.0 16.8 (16.1–17.5) 1.9

Abbreviations: AR, allergic rhinitis; CI, confidence interval.
a Differences for all age groups are statistically significant except for 15–24 and 45–64 year age groups.
b Differences in prevalence between all pairs are statistically significant.

TABLE 3
Prevalence of AR symptoms in the previous 12 months in the Quebec population,

§ 15 years, by level of education and income, 2008

AR symptoms in previous 12 months

% (95% CI) Non-response, %

Educationa

< Secondary school 12.8 (11.7–13.9) 1.4

Secondary school graduate 15.6 (14.4–16.8) 1.1

College graduate 19.2 (17.8–20.7) 0.8

University graduate 19.8 (18.2–21.5) 0.6

Income

1st quintile (low) 16.4 (14.8–18.2) 1.0

2nd quintile 16.0 (14.6–17.5) 1.5

3rd quintile 17.6 (16.0–19.2) 0.9

4th quintile 17.0 (15.4–18.6) 0.5

5th quintile (high) 18.0 (16.4–19.7) 0.5

Total 16.8 (16.2–17.5) 1.9

Abbreviations: AR, allergic rhinitis; CI, confidence interval.
a Differences between all groups are statistically significant except those with college and university degrees.
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7% of the study population had symptoms

and had ever been diagnosed with AR; 9%

had symptoms but no diagnosis. Another

10% had a physician-based diagnosis

without declaring any symptoms during

the previous 12 months. When these

proportions are combined, the true pre-

valence of AR could be as high as 26%

(9% + 7% + 10%) (Figure 1).

Discussion

The 2008 QPHS is the most comprehen-

sive survey conducted on AR in Quebec.

The results are also representative of the

population of individuals aged 15 years

and older in this province. However, the

survey did not include residents in resi-

dential care who generally have a poor

physical health. This may result in under-

estimating the prevalence of some dis-

eases. Nevertheless, we have no reason to

believe that the prevalence of AR would be

higher in the excluded population.

Non-responses to most questions were

less than 5%. In those cases, the risk of

bias is considered low. Non-response was

higher for questions on months of symp-

toms (season and duration) as well as for

the triggers. Non-response for AR timing

might be as a result of a memory bias as

the person had to recall symptoms over

the previous 12 months. For triggering

factors, including the number of allergens,

the non-respondents might be unaware of

their AR triggers. This may be because of

the high proportion of undiagnosed indi-

viduals since clinical tests scheduled as a

result of medical diagnoses often identify

the triggering factors.

Although both the prevalence of symptoms

and that of lifetime physician-diagnosed

AR were similar (17% each), our analysis

showed that only 7% of the population

TABLE 4
Distribution of the study population, § 15 years, with AR symptoms in previous 12 months,

Quebec, 2008

Distribution of population with AR symptoms

% (95% CI) Non-response, %

Seasona 6.9

Summer (June, July, August) 49.9 (47.5–52.1)

Spring (March, April, May) 41.3 (39.1–43.5)

Fall (September, October, November) 30.2 (28.1–32.3)

Winter (December, January, February) 12.1 (10.6–13.5)

Triggersa

Pollen 75.5 (73.4–77.5) 6.0

Dust mites 55.5 (53.1–57.7) 8.8

Animal allergens 40.0 (37.7–42.4) 5.2

Number of triggersb,c 15.2

1 31.0 (28.7–33.3)

2 29.6 (27.5–31.8)

§ 3 34.7 (32.3–37.0)

Limitation of daily activitiesd 1.3

Not at all 77.2 (75.3–79.0)

A little 13.6 (12.1–15.3)

Somewhat 6.3 (5.3–7.3)

A lot 2.9 (2.2–3.7)

Durationd 6.9

Seasonal: 1–3 months 60.5 (58.3–62.6)

Seasonal: 4–6 months 16.2 (14.7–17.9)

Annual: 7–12 months 23.3 (21.6–25.2)

Abbreviations: AR, allergic rhinitis; CI, confidence interval.
a No statistical test was performed.
b From a list of 3 triggers and open response to others.
c Only 2 categories are statistically different, i.e. 2 and § 3 triggering factors.
d Differences between all pairs are statistically significant.

FIGURE 1
Combined AR prevalence of people with symptoms in previous 12 months and those who received a lifetime physician-based diagnosis of AR,

Quebec, 2008

9% 7% 10%

24 %22 %20 %18 %16 %14 %12 %10 %8 %6 %4 %2 %0 % 26 %

AR prevalence, %

Symptoms without Dx Dx and symptoms Dx without symptoms

Abbreviations: AR, allergic rhinitis; Dx, diagnosis.

Vol 34, No 2-3, July 2014 – Chronic Diseases and Injuries in Canada $166



with symptoms had ever had a physician

diagnose their AR. The proportion of

undiagnosed AR was estimated to be

56% among those with symptoms,

which corresponded to 9% of the study

population 15 years and older with

undiagnosed AR. This situation may be

explained in part by the fact that over-

the-counter medication to treat symp-

toms of AR is readily available and

people who have symptoms can receive

advice from their pharmacist.

Around 10% of the population aged 15

years and older who were asymptomatic in

the previous 12 months had been diagnosed

as having AR by a physician. This lack of

symptoms may be because their physicians

advised them of preventive and protective

measures, including reducing exposure to

allergens, or on treatment (e.g. intranasal

glucocorticosteroids, immunotherapy).9

The measure of the proportion of people

with an AR diagnosis underestimates the

true prevalence of AR as 9% had symp-

toms without ever having a positive

diagnosis. On the other hand, the measure

of the prevalence of symptoms also under-

estimates the true prevalence of AR as

10% of our study population had been

diagnosed despite not having any symp-

toms. Combining these two proportions

may provide a better picture of AR in

Quebec. The proportion of physician-

diagnosed AR in our population was

17%, but the true prevalence of AR could

have been as high as 26% when we

include those with symptoms but no

physician-based diagnosis. This propor-

tion is similar to an estimate of 17% to

29% (depending on the country) based on

the results of a survey with clinical testing

performed in five European countries.10

However, some non-allergic conditions

such as infections, hormonal imbalance

and exposure to physical agents can cause

similar ocular and nasal symptoms,9

indicating that the prevalence of AR,

symptomatic or otherwise, is unlikely to

be as high as 26%.

Our results showed that the prevalence of

AR symptoms increased with level of

education. We cannot explain the reason

for this. In Canada, income is associated

with level of education.11 Nevertheless,

the prevalence of AR symptoms did not

vary significantly with income. Most

studies tested socioeconomic status and

one estimated a lower prevalence of

allergies among people with lower educa-

tion status in the United States in 1978.12

Misunderstanding questions is unlikely to

have been the reason for any errors among

survey respondents since our questions

were based on the French and English

versions of the ISAAC children’s ques-

tionnaire and our respondents were aged

15 years and older.

Although most studies found the preva-

lence of AR to be higher in children and

youth (i.e. those aged 16–24 years),13

others found prevalence to be higher in

older age groups, 1,14 as did we among 25-

to 44-year-olds.

Pollen (76%) was the allergen most often

reported as the factor triggering survey

respondents’ symptoms. Similarly, Schatz15

found pollen to be the triggering factor

among 78% of those with physician-

diagnosed AR in the United States. We

found that 64% of people with AR symp-

toms reported more than one triggering

factor, which is similar to results from

another Quebec study that found that

53% of people with allergies had skin

reactions to more than one allergen.2

We found the proportion of people limited

in their daily activities by symptoms of AR

(23%) to be similar to that estimated in

the United States (15%–25%)16 where it

was also found that 38% of people with

AR could not tolerate their symptoms

without using some medication.16

Schatz15 found that half of those diag-

nosed with AR could not control their

symptoms, even though most took at least

2 different medications. In Quebec, the

cost associated with AR associated with

ragweed was estimated at $156 million, of

which $33 million were spent on medica-

tions.17

Conclusion

AR is common in Quebec, affecting at least

17% of the population aged 15 years and

older. It is underdiagnosed and might be

undertreated, as 16% of people with AR

symptoms had seasonal symptoms over a

period of 4 to 6 months. This is the first

survey to estimate AR prevalence in Quebec

and our results are not comparable to other

Quebec surveys that mainly focused on hay

fever. The combined prevalence of symp-

toms and lifetime physician-based diagno-

sis of AR estimated in this study should

provide a baseline for future investigations

in the same population.
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national de santé publique; 2010.
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