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Abstract
Background Allergic rhinitis represents a public health problem that is significantly prevalent in the global population and 
has been associated with asthma, a strong desire to sleep and a low quality of life. Objective This study aims to evaluate the 
prevalence, symptoms, control strategies and treatment, as well as the control of this condition and its impact on the quality 
of life of customers of community pharmacies with allergic rhinitis. Setting A questionnaire survey was carried out in nine 
community pharmacies in the city of Guarda, Portugal. Method In this cross-sectional study, data was collected by an inter-
view between May 2014 and December 2014. The control of the illness and the impact of allergic rhinitis on the quality of 
life were assessed through a CARAT10 test and a WHOQOL-BREF instrument, respectively. Main outcome measure The 
impact of allergic rhinitis on the patient’s quality of life. Results The estimated prevalence of allergic rhinitis was between 
10.8% and 15.4%, from which 63 and 42 individuals were medically and symptomatically diagnosed, respectively, from a 
study population of 804 respondents. The majority of participants (57.1%) suffered from the symptoms more than twice a 
year. The symptoms, such as difficulty in falling asleep, repeated and continuous sneezing and bilateral nasal obstruction, 
were severe. There were patients with uncontrolled allergic rhinitis symptoms after the CARAT10 test, even when the indi-
vidual’s perception of the quality of life was good according to the WHOQOL-BREF score, with gender differences in the 
psychological domain. It should also be emphasized that there was a significant association between higher education levels 
with better control of the illness/quality of life. Additionally, most participants used pharmacological treatment (not alterna-
tive therapies) and the adoption of self-management measures to relieve their symptoms. Conclusions The findings of this 
study showed that the estimated prevalence of allergic rhinitis seems to be apparently lower in Guarda than that found in the 
general Portuguese population. From the data, some patients showed uncontrolled allergic rhinitis symptoms, strengthening 
the importance of the role of intervention by a health professional.
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Impacts on practice

• Better knowledge of the prevalence of symptoms and 
treatment of allergic rhinitis in customers of commu-
nity pharmacies could be useful for both management 
of the illness by patients and the intervention of health 
professionals;

• Allergic rhinitis control was related to better quality of 
life in patients;

• The higher education level of patients has been shown 
to positively influence the control of symptoms and 
quality of life.

Introduction

Allergic rhinitis (AR) is very common and affects up 
to 25% of the European population and causes social, 
work and school impairment [1, 2]. AR and its Impact 
on Asthma (ARIA) guidelines provide evidence-based 
recommendations for available treatments and proposes a 
step-wise approach for managing AR [3, 4].

AR control is the main goal of treatment and several 
symptom scores/scales, which are reflective of the impact 
of AR on day-to-day living, have been proposed [5] to 
assess the quality of life and severity of symptoms of 
patients. The Control of AR and Asthma Test (CARAT10 
test) was proposed and validated a few years ago [6–8]. 
Moreover, the impact of AR on quality of life has been 
measured using scales, such as the World Health Organi-
zation Quality Of Life-BREF (WHOQOL-BREF) tool, 
already validated for the Portuguese population has 
become standard for therapy control and research [9, 
10]. AR can have a considerable effect on the quality of 
life, leading to impaired performance of daily activities, 
cognitive function and classroom productivity, as well as 
reduced psychosocial well-being [9, 11, 12]. Moreover, 
there is evidence supporting a strong pathological, physi-
ological and epidemiological relationship between AR and 
asthma. Hence, appropriate management of AR becomes 
increasingly important for those with comorbid conditions 
[13, 14].

Many patients who have AR do not seek care from pri-
mary care physicians and instead choose to self-treat their 
symptoms acquiring available over-the-counter (OTC) 
medications. In Portuguese pharmacies, there are sev-
eral OTC drugs available, namely: sedative  H1 antihista-
mines for oral administration (clemastine, dimethindene, 
diphenhydramine with levomenthol and pseudoephed-
rine with triprolidine hydrochloride), non-sedating  H1 

antihistamines for oral administration (cetirizine and 
loratadine) and also corticosteroids for nasal application 
(budesonide, fluticasone and triamcinolone). Community 
pharmacy professionals can play an important role in rec-
ognizing and assessing the symptoms of AR and should 
understand when it is necessary to refer the patient to a 
primary care physician. The know-how of community 
pharmacy professionals allows optimization of therapy 
and appropriate treatment selection based on symptom 
presentation, duration, severity and minimizing adverse 
events, as well as also could have an educational inter-
vention that could enhance symptom management and 
improve the quality of life of patients with AR [3, 15–18]. 
The absence of data in the centre-east region of Portugal, 
called Beira Interior, regarding the prevalence, impact on 
quality of life and pattern treatment approaches of AR led 
us to conduct this study in Guarda, which is the highest 
city in Portugal. The city of Guarda, and capital of the 
district is located in the interior of Portugal and accord-
ing to the 2011 Portuguese National Statistics Institute 
census the district population was 42,541. Another motiva-
tion was the lack of information, as far as we know, about 
the quality of life of individuals with AR and the correla-
tion with control. By using a questionnaire survey among 
community pharmacy customers in Guarda, we intended 
to evaluate the prevalence, illness status and severity of 
AR, as well as its impact on the quality of life, control 
strategies and treatment. The main hypothesis raised was 
whether or not individuals with controlled AR perceive a 
better quality of life and whether or not there were differ-
ences by gender and educational level in the control of AR, 
as in the perception of the quality of life.

Aim of the study

This study aims to evaluate the prevalence, symptoms and 
treatment of AR in customers of community pharmacies and 
to assess AR control and its impact on the quality of life.

Ethics approval

The present study obtained a favourable opinion from the 
local Ethics Committee of Polytechnic Institute of Porto con-
cerning the way it was carried out and its publication (regis-
tration number 0665/2014). Before the start of the research 
study, the collaboration from all pharmacies in Guarda, Por-
tugal, was requested and the authorization of the Technical 
Directors was obtained in nine pharmacies. All participants 
who were customers of these community pharmacies were 
informed of the study’s objectives and anonymity was guar-
anteed. Their participation was voluntary and they all signed 
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a consent form. Furthermore, the questionnaires used in the 
collection of data did not contain any identification of the 
participants and consent was kept separate from the ques-
tionnaires. As a result, there was no connection.

Method

Study design and participants

This was an observational and cross-sectional study con-
ducted at community pharmacies in the Portuguese city 
of Guarda. The researchers contacted all 12 pharmacies 
in Guarda and obtained permission from nine pharmacies, 
allowing us to approach customers and inform them of the 
study and ask them if they would like to participate. The 
inclusion criteria were adults aged ≥ 18 years and who were 
customers that were visiting the community pharmacies 
in Guarda to obtain some counselling and/or obtain their 
medicines.

Data collection

A questionnaire survey developed and implemented on 
the Google Drive platform was used as the data collection 
instrument (Additional file 1). Data collection took place 
between May 2014 and December of 2014 during the weekly 
schedule from 09:00 to 20:00. The survey was conducted 
by interview (average duration of 15 min), with a pharmacy 
professional recording the answers using a tablet device to 
avoid errors that could lead to invalid answers.

After pretesting the survey to 21 individuals from the tar-
get population, changes were made to the meaning of some 
questions. The survey had six parts and included closed 
questions with single or multiple-choice responses. The 
first part inquired about the sociodemographic characteris-
tics of participants and the second asked about their smok-
ing habits and health status, focusing primarily on issues 
relating to respiratory disease and possible family history 
of allergy problems. In the third part, the participants were 
questioned about the clinical diagnosis of AR and the clini-
cal situation assessment related to the symptoms to obtain 
its prevalence. In the next section of the questionnaire, the 
participants indicated the number of times that AR symp-
toms occurred in a year and their influence on daily life, as 
well as filled out the CARAT10 test to quantify the degree of 
AR control [8] and the WHOQOL-BREF tool, already vali-
dated for the Portuguese population, to evaluate the quality 
of life [10]. The last two parts of the questionnaire focused 
on pharmacological treatment and non-conventional/alterna-
tive therapies for controlling the symptoms of AR. It also 
asked about self-care strategies that they had to avoid trig-
gering the symptoms of AR.

All participants answered parts 1 to 3 of the questionnaire 
and parts 4 to 6 were also answered by those participants 
who had consulted a medical doctor or had a symptomatic 
diagnosis of AR. This diagnosis was based on the clini-
cal situation assessment from part 3 of the questionnaire, 
which considered symptomatic diagnosis after two positive 
answers of the three questions in groups I or II [1]. The 
estimated prevalence of AR was calculated based on both a 
medical and symptomatic diagnosis.

To assess the impact of AR symptoms on daily life, par-
ticipants rated the occurrence of each one of the symptoms 
on an ordinal scale: missing, mild, moderate and severe 
(question 25 on part 4 of the questionnaire).

The CARAT10 test consists of 10 questions, addressing 
nasal symptoms, lower airway symptoms, activities of daily 
life, sleep impairment and treatment, to measure control of 
both AR and asthma in patients with comorbid illness as 
recommended by the ARIA guidelines [6]. Questions were 
classified in an ordinal scale rated between 0 and 3 points, 
where 0 means a higher frequency and 3 a lower frequency. 
The total score of the test results from the sum of the score 
of the questions ranges from 0 to 30 and a score ≤ 24 means 
poor control of the illness (section CARAT10 on part 4 of 
the questionnaire).

The WHOQOL-BREF instrument consists of 26 ques-
tions and allows results on four domains: physical, psycho-
logical, social relationships and environment, plus a facet of 
overall quality of life. Each question refers to some aspect 
of quality of life that is assessed through the Likert ordinal 
scale, rated between 1 and 5 points where 1 means very 
bad and 5 very good. The results were transformed in each 
domain to the range of 0 to 100 points, as recommended 
by the authors of the adaptation in Portuguese of the scale 
(section WHOQOL-BREF, the quality of life on part 4 of the 
questionnaire) [10], because it provides comparative data for 
interpretation. The level of quality of life perceived by par-
ticipants was considered good if the values were ≥ 60 points.

Statistical and data analysis

Based on the available prevalence data of AR in Portugal 
of 25% [1], the sample size estimated was 800 participants, 
taking into consideration a standard error of 3% and a confi-
dence level of 95%. Participation in the study was requested 
from 820 individuals, 2.5% more than the estimated sample 
size, to prevent possible non-responses.

Data processing and analysis were conducted using SPSS 
for Windows, version 23.0 (IBM Corp., Armonk, NY, US). 
The Kolmogorov–Smirnov and Shapiro–Wilk tests were 
used to evaluate the correspondence of the data to the nor-
mal distribution. The t-test for two independent samples to 
compare differences between two independent groups was 
used, but when the data did not fit the normal distribution, 
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the Mann–Whitney test was applied. To evaluate the asso-
ciation between quantitative variables, Pearson’s correla-
tion coefficient was calculated. The 95% confidence inter-
vals (CIs) were also determined in some situations, namely 
for the prevalence of AR. The internal consistency of the 
CARAT10 test and WHOQOL-BREF tool in the sample 
was evaluated through Cronbach’s alpha, which considered 
acceptable values between 0.70 and 0.95 [19]. Statistically 
significant differences between two variables were accepted 
when the probability of significance (p-value) was < 0.05.

Results

In this study, 804 participants completed the questionnaire 
constituting our sample and 16 individuals did not accept to 
respond to the questionnaire, which results in a non-response 
rate of approximately 2%. All participants answered parts 1 
to 3 of the questionnaire, of which 105 answered the remain-
ing parts 4 to 6 since they had a medical or symptomatic 
diagnosis of AR.

Sociodemographic characteristics, tobacco 
consumption and health status and clinical situation 
assessment

In terms of sociodemographic characteristics of the 804 
participants (Table 1), the majority were female (66.3%), 
lived in an urban zone (81.3%) and had a civil status of 
married/civil partnership (68.3%). The participants were 
aged between 18 and 88 years, with a mean of 48.3 years 
(SD = 16.5), with the > 60 age group (25.2%) standing out. 
The most mentioned academic qualification was higher edu-
cation (31.5%), followed by secondary education (25.1%). 
The most representative employment status was retired 
(23.6%), followed by workers in personal services, safety 
and security (17.7%).

Regarding tobacco consumption habits, it was observed 
that 15.7% smoked and 56.3% of these were female. It was 
noted that the most frequent situation was smoking 10 ciga-
rettes per day (22.2%), with an average of 11 cigarettes per 
day in the range between 1 and 35 cigarettes.

Relative to health issues, 47.3% of participants had fam-
ily members with allergic diseases, 10.4% had respiratory 
problems that had already been diagnosed and 7.8% had 
already been diagnosed with AR by a physician. The con-
comitant presence of asthma and AR was observed in 2.2% 
of participants.

For the clinical situation assessment of AR, participants 
were asked two groups of three questions each about the 
frequency of symptoms, daily and in the last 12 months, 
that they had suffered that could be related to AR. It was 
observed that symptoms of repeated sneezing and itching 

of the nose were the most referred to in both situations 
(Table 2). In terms of diagnosis of AR [1], it was concluded 
that 63 individuals were medically diagnosed and 42 individ-
uals were symptomatically diagnosed, representing 13.1% of 
the study population that had AR (95% CI 10.8%–15.4%).

So far, the following analysis was performed only for 
105 out of the 804 participants, as 699 were not asked to 
complete the whole questionnaire, finishing after parts 1 to 
3 because they did not have a medical or symptomatic diag-
nosis of AR.

In terms of the specific characterization of participants 
with AR, it should be emphasized that females were predom-
inant (70.5%) over the males (29.5%) and the age range from 
30 to 40 stands out (29.5%). However, it was observed that 
the average age of females was similar to males (p = 0.48), 
with 45.2 (SD = 16.5) and 42.8 (SD = 14.4) years, respec-
tively. It should be noted that 11.4% of participants with AR 
were smokers (95% CI 5.3%–17.5%).

Symptoms and control of allergic rhinitis and its 
impact on the quality of life

Concerning the frequency with which the participants mani-
fested symptoms of AR, the majority (57.1%) suffered from 
the symptoms more than twice a year, followed by two peri-
ods a year (28.6%) and, in the end, only one period a year 
(14.3%).

Considering the perceptions of the participants (Fig. 1), 
the symptom that stands out daily as most frequently per-
ceived as a severe symptom was difficulty in falling asleep 
(24.8%), repeated and continuous sneezing (21.9%) and 
bilateral nasal obstruction (21%). They also noted suffering 
severely from snoring while sleeping, difficulty in breath-
ing through the nose and headache. Nasal rash was equally 
reported (19%), followed by eye pruritus (18.1%).

From the results of the CARAT10, the individuals with 
AR did not have, on average, the symptoms of AR con-
trolled, because the mean result was 21.9. Of the participants 
with AR, 66.7% obtained a test total ≤ 24, showing poor con-
trol of symptoms, and the remaining 33.3% of patients with 
AR had good control of the illness. The internal consistency 
of this instrument for the study sample showed an acceptable 
internal consistency, since the mean Cronbach’s alpha value 
was 0.75. From the analysis performed relative to gender 
and higher education in the control of symptoms of AR, 
the results indicated that gender had no relationship with 
the control of symptoms of AR (p = 0.187), but there was a 
statistically significant increase in the control of symptoms 
of AR from participants with higher education compared 
with those without higher education (p = 0.019).

Of the different domains considered in the evaluation 
of the quality of life of participants through the WHO-
QOL-BREF tool, the highest mean score was obtained in 
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Table 1  Participant 
characteristics (n = 804)

Characteristics No. of respondents (%)

Allergic rhinitis diagnosis Total

Yes No

Medical Symptomatic

Gender
 Female 43 (8.1) 31 (5.8) 459 (86.1) 533 (66.3)
 Male 20 (7.4) 11 (4.0) 240 (88.6) 271 (33.7)

Area of Residence
 Urban 53 (8.1) 34 (5.2) 567 (86.7) 654 (81.3)
 Rural 10 (6.7) 8 (5.3) 132 (88.0) 150 (18.7)

Civil Status
 Single 17 (10.1) 11 (6.5) 141 (83.4) 169 (21.0)
 Married/Civil partnership 39 (7.1) 29 (5.3) 481 (87.6) 549 (68.3)
 Divorced 3 (10.4) 1 (3.4) 25 (86.2) 29 (3.6)
 Widow/Widower 4 (7.0) 1 (1.8) 52 (91.2) 57 (7.1)

Age (years)
  ≤ 30 11 (8.7) 8 (6.4) 107 (84.9) 126 (15.7)
 30–40 23 (13.3) 8 (4.6) 142 (82.1) 173 (21.5)
 40–50 11 (7.4) 6 (4.1) 131 (88.5) 148 (18.4)
 50–60 9 (5.8) 12 (7.8) 133 (86.4) 154 (19.2)

  > 60 9 (4.4) 8 (4.0) 186 (91.6) 203 (25.2)
Professional Status//Labour Activity
 Unemployed 7 (6.9) 8 (7.8) 87 (85.3) 102 (12.7)
 Student 6 (14.6) 6 (14.6) 29 (70.8) 41 (5.1)
 Retired 9 (4.7) 12 (6.3) 169 (89.0) 190 (23.6)
 Unskilled worker 6 (6.7) 3 (3.4) 80 (89.9) 89 (11.1)
 Specialist in intellectual and scientific activities 5 (7.1) 2 (2.8) 64 (90.1) 71 (8.8)
 Administrative staff 4 (8.5) 2 (4.3) 41 (7.2) 47 (5.8)
 A worker in personal services, safety and security 8 (5.7) 6 (4.2) 128 (90.1) 142 (17.7)
 A skilled worker in industry or craftsman 6 (13.6) 1 (2.3) 37 (84.1) 44 (5.5)
 Technical and professional intermediate level 10 (21.3) 1 (2.1) 36 (76.6) 47(5.8)
 Farmer, a representative of a legislative and/or 

executive organ, or machine operator
2 (6.5) 1 (3.2) 28 (90.3) 31 (3.9)

Educational Level
 No official educational level 1 (8.3) 0 (0.0) 11 (91.7) 12 (1.5)
 1st cycle of basic education 5 (3.2) 9 (5.8) 141 (91.0) 155 (19.3)
 2nd cycle of basic education 1 (2.1) 0 (0.0) 46 (97.9) 47 (5.8)
 3rd cycle of basic education 7 (5.6) 7 (5.6) 111 (88.8) 125 (15.6)
 Secondary education 21 (10.4) 11 (5.4) 170 (84.2) 202 (25.1)
 Post-secondary education 1 (10.0) 2 (20.0) 7 (70.0) 10 (1.2)
 Higher education 27 (10.7) 13 (5.1) 213 (84.2) 253 (31.5)

Smoking habits
 Yes 8 (6.3) 4 (3.2) 114 (90.5) 126 (15.7)
 No 55 (8.1) 38 (5.6) 585 (86.3) 678 (84.3)

Family with a clinical history of allergic diseases
 Yes 52 (13.7) 27 (7.1) 301 (79.2) 380 (47.3)
 No 11 (2.6) 15 (3.5) 398 (93.9) 424 (52.7)
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personal relationships (73.7), while the lowest mean score 
was obtained in environment (65.3) (Table 3). Also, as 
the perception of overall quality of life was 64.1, it can be 
pointed out that, for most respondents, their quality of life 
was good (Table 3). The internal consistency of this instru-
ment for the study sample showed an acceptable internal 

consistency, since the mean Cronbach’s alpha value was 
0.91.

The quality of life analysis shows that the male gender 
had higher values in the psychological domain in compari-
son with females (p = 0.01). Analogously, it was verified that 
the participants with a higher education level perceived a 
better quality of life (p = 0.001).

A bivariate correlation was determined by Pearson’s 
correlation coefficient to quantify the linear relationship 
between the results of the CARAT10 test and the WHO-
QOL-BREF tool, since the control of the symptoms of AR 
may be related to the quality of life of patients. The results 
indicated that the relationship was weak and positive (Pear-
son’s r = 0.292), but statistically significant (p = 0.003). The 
positive correlation showed that better control of the symp-
toms of AR was associated with a better quality of life.

Table 2  Symptoms of participants (n = 804)

Symptoms Daily (%) Last 12 months (%)

Repeated sneezing and itching of 
the nose

199 (24.8) 191 (23.8)

Nose bleed even without a cold or 
flu

151 (18.8) 144 (17.9)

Stuffy nose for more than an hour 140 (17.4) 140 (17.4)

Fig. 1  Classification of allergic rhinitis symptoms according to their influence on daily life (n = 105)

Table 3  Descriptive measures 
of the score in the WHOQOL-
BREF domains and CARAT10 
test in a global use of non-
conventional/alternative and 
pharmacological therapies

Global Non-conventional/alternative 
therapy

Pharmacological therapy

Yes No Yes No

Mean SD Mean SD Mean SD Mean SD Mean SD

CARAT10 21.9 5.4 20.6 5.0 22.3 5.5 21.9 5.4 21.8 5.3
WHOQOL-BREF domains
 Overall quality of life 64.1 16.6 64.9 14.6 63.8 17.3 65.4 15.2 55.4 22.3
 Physical 71.7 17.0 70.6 19.0 72.1 16.5 73.0 15.3 63.8 24.8
 Psychological 72.5 14.6 72.1 14.9 72.7 14.6 73.6 12.7 65.8 23.4
 Personal relationships 73.7 16.9 74.4 15.3 73.5 17.5 74.5 15.1 68.5 26.0
 Environment 65.3 12.0 66.9 10.5 64.8 12.6 66.0 11.0 60.8 17.2
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Management therapy and self‑management

Given the importance of control of the illness, namely on 
the quality of life, it was intended to identify the need and 
therapeutic habits of individuals with AR.

When asked about their pharmacological therapy, it was 
observed that most participants (86.7%) were taking one or 
more pharmaceutical product(s) to relieve their symptoms. 
In particular, mostly used solid oral forms (80.9%) and 
nasal preparations (57.1%), followed by seawater prepara-
tions (41.9%) and eye drops (12.4%), although some did 
not specify the type of product (11.4%). There were a low 
number of individuals with AR who reported not using a 
pharmaceutical product (13.3%). From the results depicted 
in Table 3, it is evident that the degree of control of AR 
(CARAT10 test) values are slightly < 24, on a scale of 0–30, 
showing slightly poor control of the illness in both groups 
and the quality of life perception (WHOQOL-BREF tool) 
values are > 60 points, on a scale of 0–100, showing a good 
quality of life in the participants diagnosed with AR, except 
the overall quality of life is slightly < 60 points in the group 
of individuals not subjected to pharmacological treatment.

Concerning the question of who advised the pharma-
ceutical product(s) for symptom relief of AR, the majority 
referred to a physician (69.5%) or pharmacy professional 
(26.7%). Some participants self-medicated (1.9%) and some 
participants did not respond (1.9%). Some of the participants 
with AR sought a second opinion (34.3%) and half of these 
participants went to a specialist physician.

When asked about the use of non-conventional/alterna-
tive therapies, the majority responded that they did not 
use them (79.2%). From the participants that answered 
that they used one or more alternative therapies, most 
referred to using thermal treatments (76.9%), followed 
by acupuncture (23.1%) and homoeopathy (15.4%). The 
results indicated no statistically significant differences in 
the quality of life and the control of the symptoms of AR 
due to the use of these therapies alone or in combination 
with the pharmaceutical ones (p > 0.05). The degree of 
control of AR (CARAT10 test) and quality of life percep-
tion (WHOQOL-BREF tool) presented in Table 3 again 
showed slightly poor control of the disease, as CARAT10 
test values were < 24 (on a scale of 0–30) and the quality 
of life values in the different domains of the WHOQOL-
BREF instrument showed a good quality of life in both 
groups.

Based on recommendations of measures of self-man-
agement for individuals with AR, it was intended to assess 
their practice in study participants (Fig. 2). Thus, partici-
pants reported mainly being careful about vacuuming and 
cleaning the house (84.8%), washing and/or vacuuming 
the mattress (73.3%), wearing goggles to protect the eyes 
(72.4%), washing duvets and pillows at elevated tempera-
tures (67.6%) and avoiding exposure to smoke (50.5%).

Fig. 2  Distribution of self-management of 105 respondents with allergic rhinitis (AR)
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Discussion

Based on the data collected, it was verified that the esti-
mated prevalence rate of AR (10.8%–15.4%) in the study 
group population seems to be apparently lower in com-
parison with the prevalence reported by Morais et al. [1] 
in Portugal (25%) and in Europe (about 25%; ranging from 
17 to 29%), in which a similar tendency of physician-based 
diagnosis (13%) was lower than the self-awareness of AR 
(19%) [2].

In the present study, the majority of participants suffered 
from the symptoms more than two times a year. The most 
often referred to symptoms that were classified as severe 
disruption and interference with daily activities included dif-
ficulty in falling asleep, repeated and continuous sneezing 
and bilateral nasal obstruction. Nasal congestion or nasal 
obstruction has been described to be associated with sleep-
disordered breathing, resulting in decreased quality of life 
and productivity and increased daytime sleepiness [20]. The 
nasal obstruction has been described as a predictive marker 
of poor control of the illness [21] and consequently could 
influence the population’s quality of life [11].

From the CARAT10 results, we assumed that most 
participants did not have the symptoms of the illness 
controlled. Compared with the literature in another sur-
vey conducted in a real-life setting, Gani et al. [21] also 
observed that AR was overall poorly controlled with > 60% 
of patients having uncontrolled AR. At this point, it should 
be highlighted that healthcare professionals, in particular 
physicians and pharmacy professionals, can intervene in 
the development of effective AR self-management tech-
niques, leading to important benefits in perceived symp-
tom severity and quality of life [14, 22].

Many patients with AR also did not have an adequate 
therapeutic follow-up and were at risk of acute exacerba-
tions, resulting in decreased productivity at work, school 
performance and quality of life. The application of treatment 
guidelines was not enough to determine the assessment of 
symptom control [23, 24]. Community pharmacy profes-
sionals may also play an important role in integrated care 
pathways (ICPs) for AR with the ARIA-pharmacy ICP being 
a useful tool for this purpose [25]. ARIA-pharmacy ICP may 
be used as a model for the implementation of ICPs in differ-
ent countries, although each recommendation varies between 
countries due to the available OTC medications, legislation 
and cultural differences [25]. Currently, the ARIA initiative 
has implemented the “Mobile Airways Sentinel Network” 
(MASK) as a new tool for the intervention of pharmacy pro-
fessionals in many areas of AR: identification, risk assess-
ment, OTC treatment, manage refills, patient education, 
referral to a physician, administration of topical treatment 
techniques and adherence to treatment [5].

Due to the reduced number of asthmatics and smokers in 
the sample, it was not possible to collect information to assess 
the impact of asthma and smoking habits on quality of life. 
Even so, it should be noted that individuals with AR are more 
likely to have asthma and other associated comorbidities [26, 
27]. The ARIA programme recommends that patients with 
AR should be assessed for the presence of asthma and should 
be subjected to a planned pharmacotherapeutic strategy for 
the treatment of diseases of the upper and lower airways [7].

Regarding management therapy and self-management, 
most participants referred to the use of pharmaceutical prod-
ucts for AR symptom relief, instead of non-conventional/
alternative therapies. In fact, in Portugal pharmacies, sev-
eral antihistamines and corticosteroids are used for AR, with 
some of them being dispensed as OTC medications by phar-
macy professionals.

Given the research hypotheses and the results of the sta-
tistical inference methods applied to the data, it was verified 
that there were statistically significant differences by gender 
only in the psychological domain of quality of life evaluated 
through the WHOQOL-BREF instrument, but there were 
no differences in the control of the symptoms of AR. On the 
other hand, the educational level has been shown to posi-
tively influence the quality of life and symptom control. This 
association between higher education and less impairment 
of quality of life in patients with AR is in agreement with 
the literature, probably because a higher level of education 
is associated with greater knowledge about AR [28].

As this study has limitations, it should be mentioned that 
it was not possible to guarantee a sample that reflects the 
composition of the target population, which does not allow 
for extrapolating the results of the prevalence of AR to the 
district of Guarda. The seasonality of this condition also 
should have an impact on the collected data. In particular, 
this questionnaire was applied from May to December, 
rather than targeting patients during the peak spring months, 
having a potential impact on a lower estimated prevalence 
of AR. Another factor to consider was the application of the 
WHOQOL-BREF tool data collection instrument to random 
individuals of the population, without AR, to obtain a term 
of comparison between individuals with and without AR. 
Quality of life is a complex composite dependent variable 
and could be influenced not only by pathological factors but 
also by geographic or economic factors, which should also 
be considered in the analysis of a sample or specific group 
of individuals [29].

Conclusions

The estimated prevalence rate of AR in Guarda based on 
medical and symptomatic diagnosis seems to apparently 
be lower than that found in the Portuguese population. 
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Interventions by pharmacy professionals could be useful to 
improve control of AR symptoms. Among these interven-
tions, it would be important to improve the rate of medical 
diagnosis of AR, as well as to monitor the use of drugs by 
pharmacy professionals. Although there were patients with 
uncontrolled AR symptoms, a good level of quality of life 
was observed, with gender differences in the psychological 
domain. Additionally, correlations between higher education 
and better control of the disease symptoms and quality of life 
were found. As future perspectives, it would be interesting to 
conduct a broader study including not only the pharmacies 
but also local health units/clinics to have a broad assessment 
of the prevalence of AR with more focus on these patients.

Acknowledgements This research received no specific grant from any 
funding agency in the public, commercial or non-profit sectors. The 
authors would like to thank all those who participated in this study and 
Professor Samuel Walter Best from the Polytechnic Institute of Guarda 
for proofreading assistance. The authors also acknowledge all the editor 
and referees’ comments and recommendations.

Funding None.

Conflicts of interest The authors have no conflicts of interest to de-
clare.

References

 1. Morais-Almeida M, Loureiro C, Todo-Bom A, Nunes C, Pereira 
C, Delgado L, et al. Avaliação da prevalência e caracterização 
da rinite em utentes dos cuidados de saúde primários de Por-
tugal Continental-Estudo ARPA. Rev Port Imunoalergologia. 
2005;13:69–80.

 2. Bauchau V, Durham SR. Prevalence and rate of diagnosis of 
allergic rhinitis in Europe. Eur Respir J. 2004;24:758–64.

 3. Arsoy G, Varis A, Saloumi LM, Abdi A, Basgut B. Insights 
on allergic rhinitis management from a Northern Cyprus per-
spective and evaluation of the impact of pharmacist-led educa-
tional intervention on patients’ outcomes. Medicina (Kaunas). 
2018;54:83. https ://doi.org/10.3390/medic ina54 05008 3.

 4. Mandhane SN, Shah JH, Thennati R. Allergic rhinitis: an update 
on disease, present treatments and future prospects. Int Immu-
nopharmacol. 2011;11:1646–62.

 5. Bousquet J, Arnavielhe S, Bedbrook A, Bewick M, Laune D, 
Mathieu-Dupas E, et al. MASK 2017: ARIA digitally-enabled, 
integrated, person-centred care for rhinitis and asthma mul-
timorbidity using real-world-evidence. Clin Transl Allergy. 
2018;8:45. https ://doi.org/10.1186/s1360 1-018-0227-6.

 6. Fonseca JA, Nogueira-Silva L, Morais-Almeida M, Azevedo L, 
Sa-Sousa A, Branco-Ferreira M, et al. Validation of a question-
naire (CARAT10) to assess rhinitis and asthma in patients with 
asthma. Allergy. 2010;65:1042–8.

 7. Fonseca JA, Nogueira-Silva L, Morais-Almeida M, Sa-Sousa 
A, Azevedo LF, Ferreira J, et al. Control of Allergic Rhinitis 
and Asthma Test (CARAT) can be used to assess individual 
patients over time. Clin Transl Allergy. 2012;2:16. https ://doi.
org/10.1186/2045-7022-2-16.

 8. CARAT – Control of Allergic Rhinitis and Asthma Test. 2020. 
http://www.carat netwo rk.org/fastc arat/index .html. Accessed 15 
May 2020.

 9. Kremer B. Quality of life scales in allergic rhinitis. Curr Opin 
Allergy Clin Immunol. 2004;4:171–6.

 10. Canavarro MC, Vaz Serra A, Pereira M, Simões MR, Quar-
tilho MJ, Rijo D, et al. WHOQOL disponível para Portugal: 
desenvolvimento dos instrumentos de avaliação da qualidade 
de vida da Organização Mundial de Saúde (WHOQOL-100 e 
WHOQOL-BREF). In: Canavarro MC, Vaz Serra A, editors. 
Qualidade de vida e saúde: Uma abordagem na perspectiva da 
Organização Mundial de Saúde Lisboa: Fundação Calouste Gul-
benkian; 2010. pp. 171–190.

 11. Ozdoganoglu T, Songu M, Inancli HM. Quality of life in allergic 
rhinitis. Ther Adv Respir Dis. 2012;6:25–39.

 12. Fineman SM. The burden of allergic rhinitis: beyond dollars and 
cents. Ann Allergy Asthma Immunol. 2002;88:2–7.

 13. Ozdoganoglu T, Songu M. The burden of allergic rhinitis and 
asthma. Ther Adv Respir Dis. 2012;6:11–23.

 14. O’Connor J, Seeto C, Saini B, Bosnic-Anticevich S, Krass I, 
Armour C, et al. Healthcare professional versus patient goal 
setting in intermittent allergic rhinitis. Patient Educ Couns. 
2008;70:111–7.

 15. May JR, Dolen WK. Management of allergic rhinitis: a review 
for the community pharmacist. Clin Ther. 2017;39:2410–9.

 16. Yap JSY, Tang CWQ, Hor HML, Chong JBK, Yap KZ. Process 
evaluation of the Community Pharmacist-led Allergic Rhini-
tis Management (C-PhARM) service in Singapore. Pharmacy 
(Basel). 2019;7:56. https ://doi.org/10.3390/pharm acy70 20056 .

 17. Tan R, Cvetkovski B, Kritikos V, Yan K, Price D, Smith P, 
et al. Management of allergic rhinitis in the community phar-
macy: identifying the reasons behind medication self-selection. 
Pharm Pract (Granada). 2018. https ://doi.org/10.18549 /Pharm 
Pract .2018.03.1332.

 18. Lourenco O, Calado S, Sa-Sousa A, Fonseca J. Evaluation of 
allergic rhinitis and asthma control in a Portuguese community 
pharmacy setting. J Manag Care Pharm. 2014;20:513–22.

 19. Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int 
J Med Educ. 2011;2:53–5.

 20. Thompson A, Sardana N, Craig TJ. Sleep impairment and day-
time sleepiness in patients with allergic rhinitis: the role of 
congestion and inflammation. Ann Allergy Asthma Immunol. 
2013;111:446–51.

 21. Gani F, Lombardi C, Barrocu L, Landi M, Ridolo E, Bugiani M, 
et al. The control of allergic rhinitis in real life: a multicenter 
cross-sectional Italian study. Clin Mol Allergy. 2018;16:4. https 
://doi.org/10.1186/s1294 8-018-0082-y.

 22. Smith L, Nguyen T, Seeto C, Saini B, Brown L. The role of 
non-clinicians in a goal setting model for the management of 
allergic rhinitis in community pharmacy settings. Patient Educ 
Couns. 2011;85:e26–32.

 23. Wang Y, Chen H, Zhu R, Liu G, Huang N, Li W, et al. Allergic 
Rhinitis Control Test questionnaire-driven stepwise strategy to 
improve allergic rhinitis control: a prospective study. Allergy. 
2016;71:1612–9.

 24. Wang Y, Zhu R, Liu G, Li W, Chen H, Daures JP, et al. Preva-
lence of uncontrolled allergic rhinitis in Wuhan, China: a pro-
spective cohort study. Am J Rhinol Allergy. 2014;28:397–403.

 25. Bosnic-Anticevich S, Costa E, Menditto E, Lourenco O, 
Novellino E, Bialek S, et al. ARIA pharmacy 2018 “Allergic 
rhinitis care pathways for community pharmacy”. Allergy. 
2019;74:1219–36.

 26. Bousquet J, Bedbrook A, Czarlewski W, Onorato GL, Arna-
vielhe S, Laune D, et al. Guidance to 2018 good practice: ARIA 
digitally-enabled, integrated, person-centred care for rhinitis 
and asthma. Clin Transl Allergy. 2019;9:16.

https://doi.org/10.3390/medicina54050083
https://doi.org/10.1186/s13601-018-0227-6
https://doi.org/10.1186/2045-7022-2-16
https://doi.org/10.1186/2045-7022-2-16
http://www.caratnetwork.org/fastcarat/index.html
https://doi.org/10.3390/pharmacy7020056
https://doi.org/10.18549/PharmPract.2018.03.1332
https://doi.org/10.18549/PharmPract.2018.03.1332
https://doi.org/10.1186/s12948-018-0082-y
https://doi.org/10.1186/s12948-018-0082-y


127International Journal of Clinical Pharmacy (2021) 43:118–127 

1 3

 27. Castillo Vizuete JA, Sastre J, Del Cuvillo BA, Picado C, 
Martinez Moragon E, Ignacio Garcia JM, et al. Asthma, rhi-
nitis, and nasal polyp multimorbidities. Arch Bronconeumol. 
2019;55:146–55.

 28. Kalpaklioǧlu AF, Baççioǧlu A. Evaluation of quality of life: 
impact of allergic rhinitis on asthma. J Investig Allergol Clin 
Immunol. 2008;18:168–73.

 29. Maspero J, Lee BW, Katelaris CH, Potter PC, Cingi C, Lopatin 
A, et al. Quality of life and control of allergic rhinitis in patients 

from regions beyond western Europe and the United States. Clin 
Exp Allergy. 2012;42:1684–96.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Allergic rhinitis characterization in community pharmacy customers: a cross-sectional study
	Abstract
	Impacts on practice
	Introduction
	Aim of the study
	Ethics approval
	Method
	Study design and participants
	Data collection
	Statistical and data analysis

	Results
	Sociodemographic characteristics, tobacco consumption and health status and clinical situation assessment
	Symptoms and control of allergic rhinitis and its impact on the quality of life
	Management therapy and self-management

	Discussion
	Conclusions
	Acknowledgements 
	References




