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Abstract
Objective: Allergic rhinitis (AR) is highly prevalent worldwide. Good patient adherence 
ensures successful treatment. This study aimed to identify the association between the intra-
nasal aerosol technique and symptom improvement.
Methods: This is an analytical, prospective, and longitudinal study that included 36 patients 
diagnosed with AR. The Rhinitis Control Assessment Test (RCAT) questionnaire was adminis-
tered to both an experimental population and a control group. The 11 steps of the intranasal 
aerosol technique were explained to the experimental group, and performance was graded 
using a pamphlet for patient follow-up in subsequent controls.
Results: Of the participants, 63.9% were women and 36.1% were men, with a median age of 30 
years (IQR 24-42) and an age range from 18 to 69 years. An average RCAT percentage of 55.6% 
was observed in both groups during the first consultation. On the second visit, a difference in 
disease control was noted. In the experimental group, 83.3% had controlled symptoms, whereas 
only 61.1% of the control group did. At the third visit, 76.5% of the experimental group had con-
trolled symptoms, compared to 58.8% of the control group. In the experimental group, 52.9% 
of patients demonstrated good technique, while only 5.9% in the control group did (p=0.004).
Conclusions: Patient education and training, compared to an untrained group, benefit the 
patient by aiding in the remission of symptoms and improving quality of life.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Allergic rhinitis (AR) is an inflammatory disease of the nasal 
mucosa caused by a hypersensitivity response mediated 
by sensitized immunoglobulin E (IgE) to aeroallergens.1–3 
Typical allergens include house dust mites, pollen from 
weeds, grass, and trees, dander from animals such as cats, 
dogs, and horses, and environmental fungi. However, these 
allergens can vary from region to region depending on the 
location of the inhabitants.4 Environmental factors such as 
tobacco smoke, pollution, infections, and diet, acting on a 
genetic background, contribute to the development of AR. 
Sensitization can occur through the nose, where there is 
local production of IgE, even without evidence of systemic 
sensitization.5

AR affects between 10% and 40% of the population,6 
with the highest prevalence occurring in childhood and 
adolescence. Due to its prevalence, impact on quality of 
life, economic burden, and association with asthma, it can 
be considered a major respiratory disease.7 The Allergy 
in America study found that persistent symptoms were 
more common than seasonal symptoms, and nasal obstruc-
tion was the most bothersome symptom for patients.8 
Rhinitis affects both physical and psychological well-be-
ing; when the disease is not controlled, sleep quality is 
reduced, impacting concentration, attendance, and school 
performance.9 Due to a reduced quality of life of up to 
20%, most patients change their allergy medication at least 
annually or more frequently because of a perceived lack of 
effectiveness or duration of action.8

AR is a nasal eosinophilic inflammation initiated by IgE 
sensitization to seasonal or perennial aeroallergens.10,11 IgE 
binds to a high-affinity receptor (FcεRI), resulting in sensi-
tization of circulating basophils. Cross-linking of allergen-
specific IgE (FcεRI) to the allergen on surface effector cells 
triggers Type I allergic responses. Effector molecules such 
as histamine, proteases, chemokines, and cytokines are 
released, leading to symptoms associated with allergic dis-
ease.13,14 During the sensitization phase of AR, IgE binding 
to various allergens on mast cells causes cross-linking, fol-
lowed by the release of preformed mediators.15

The diagnosis of AR is made through a medical history 
that includes rhinoscopy and an examination of the throat, 
eyes, ears, and chest. Additionally, it is supported by spe-
cific allergy tests, such as skin prick testing, blood analysis, 
and nasal cytology.16

Treatment success depends on the patient’s long-term 
adherence. Failure to achieve relief from topical nasal 
sprays is often attributed to poor knowledge of proper 
administration.6 Topical intranasal sprays are effective in 
patients with allergic rhinitis, rhinosinusitis, and nasal pol-
yposis. They act on the nasal mucosa, and most available 
devices are effective with a daily dose.17,18 The nasal cav-
ity has a large absorption area and abundant blood vessels, 
making it an advantageous route for rapid drug absorption.19

The 11-step aerosol checklist technique improves 
patients’ symptoms and aids in proper treatment 
adherence.21 The technique includes individualized educa-
tion and training on the correct use of the spray prescribed 
by a doctor, accompanied by an illustrated pamphlet in 
Spanish. This technique takes no more than 10 minutes and 
helps improve both patient compliance and symptoms.21

There are difficulties in achieving complete remission in 
affected patients, which is why a new approach to care is 
necessary.22 Control is achieved when treatment goals are 
met, and symptoms are minimized through close follow-up 
and education.23,24 The Rhinitis Control Assessment Test 
(RCAT) is a self-administered questionnaire that has been 
validated and translated into Spanish.25

Despite the importance of patient education, there are 
few studies on the association between intranasal aerosol 
techniques and improvements in patient quality of life. 
Additionally, there are few protocols with clear instruc-
tions for use. Depending on the technique, intranasal 
aerosol application affects the remission of symptoms and 
quality of life. This finding has been demonstrated in both 
observational and experimental studies.26–29

Therefore, this study aimed to identify the association 
between the intranasal aerosol technique and symptom 
improvement in patients with allergic rhinitis.

Material and Methods

This analytical, experimental, prospective, and longitudi-
nal study included 36 patients of both sexes, over 18 years 
of age, diagnosed with allergic rhinitis through skin testing. 
Subjects were assigned by computer randomization, form-
ing two groups: an experimental group and a control group.

The RCAT was administered to all patients during the 
first consultation. The RCAT is a self-administered ques-
tionnaire with a 5-point Likert-type scale that evaluates 
symptom control in patients with rhinitis. It consists of 6 
items, covering several categories: frequency of nasal con-
gestion, sneezing, watery eyes, sleep interruption, limita-
tion of activity due to symptoms, and a self-assessment 
of symptom control. The RCAT has a score range of 6-30 
points. A higher score indicates better rhinitis control (>21 
is good, and <21 is poor).

During the consultation, patients in the experimental 
group with poor rhinitis control were taught the 11 steps 
of the correct technique for using the intranasal aerosol. 
They were also shown an educational leaflet outlining the 
correct inhaler technique and the steps to follow (to be 
completed in 5 minutes). 

The control group also included subjects with poorly 
controlled rhinitis (according to the RCAT), but they were 
only instructed during the consultation to apply the intra-
nasal spray.

All patients were followed up at 2, 4, and 6 months, 
and the RCAT was administered at each visit. The correct 
aerosol application technique steps were also evaluated 
using a checklist. Each correct step was assigned 1 point, 
and each incorrect step was assigned 0. The maximum 
score was 11. A score greater than 9 points was considered 
good, 7-8 points moderate, and less than 6 points poor.

Continuous variables, such as age, RCAT score, and the 
intranasal aerosol technique steps, were reported using 
descriptive statistics. Categorical variables were reported 
as frequencies.

The Kolmogorov-Smirnov test was performed to check 
the normal distribution of the data. The χ² test compared 
the explanation method (oral or visual) and the appropriate 
technique, with scores of 9 to 11 considered appropriate 
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showed a moderate technique (61.1%), in contrast to those 
who were only instructed to use the device (11.1%).

Of the 11 steps for the correct use of intranasal aero-
sols, the most frequently performed steps were “spraying 
by squeezing the vial” (97.2%) and “withdrawing the tip 
and tilting the head” (94.4%), without considering the step 
of “inserting the tip into the nostril,” which was performed 
by 100%. These steps were also the most commonly per-
formed in both the experimental and control groups (100% 
and 94.4%, respectively).

The steps that were performed the least were “blowing 
the nose” (13.9%) and “sitting for a few seconds” (5.6%). 
Similarly, these steps were performed less frequently in 
the experimental group (16.7% and 11.1%, respectively). 
In the control group, in addition to “sitting for a few 
seconds,” the step performed the least was “tilting the 
head down” (5.6%).

On the second visit, a difference in disease control was 
observed, with 83.3% of the experimental group having 
their symptoms controlled, compared to only 61.1% in the 
control group (p=0.264). Regarding the intranasal aerosol 
administration technique, 22.2% of the experimental group 
demonstrated good technique, while 5.6% showed poor 
technique. In the control group, no one demonstrated good 
technique, and poor technique prevailed (77.8%, p<0.001).

Some variables stand out for their complete 
compliance. These include “Insert tip into a nostril,” 
“Spray by squeezing the vial,” “Remove tip and tilt head,” 
and “Repeat in the other nostril.” Most patients followed 
key steps, such as “Spray by squeezing the vial” (97.1%) 
and “Repeat in the other nostril” (97.1%). However, there 
was a discrepancy in the execution of other steps, such as  

and scores below 9 considered inappropriate. The χ² test 
also compared the explanation method with the RCAT 
score. A score greater than 21 indicated good control of 
allergic rhinitis, and a score below 21 indicated poor con-
trol. Additionally, significant statistical differences were 
sought between sex and the RCAT score. Pearson’s correla-
tion was performed to determine the correlation between 
the intranasal aerosol technique score and age.

The statistical analysis was performed using SPSS ver-
sion 24. A p-value < 0.05 was considered significant.

Results

A follow-up was conducted on 36 patients diagnosed with 
allergic rhinitis who had poor control of the disease. Each 
group (experimental and control) consisted of 18 patients 
with similar demographic characteristics (Table 1). All 
patients were included in the final analysis; of these, 63.9% 
were women and 36.1% were men, with a median age of 30 
years (IQR 24-42) and an age range of 18 to 69. All subjects 
were literate, and the highest level of education was a 
post-graduate degree. No significant statistical differences 
were found. The experimental group had a third quartile 
slightly higher than the control group; however, their range 
was smaller (18–69 and 19–55, respectively).

At the first follow-up visit, two months after the initial 
intervention, both groups had rhinitis symptom control of 
55.6%, according to the RCAT. None of the patients demon-
strated proper technique in the use of intranasal aerosols. 
The majority had poor technique (63.9%), regardless of the 
group, and those who correctly used the intranasal sprays 

Table 1  Demographic and clinical characteristics of the study population (1st follow-up visit).

Variables Global Group p

Experimental Control

Gender, female n(%) 23(63.9%) 11(61.1%) 12(66.7%) 0.729
Gender, male n(%) 13(36.1%) 7(38.9%) 6(33.3%) 0.729
Age 30(24-42) 30(24-46) 30(25-41) 0.963
RCAT, control n(%) 20(55.6%) 10(55.6%) 10(55.6%) 1.000
Technique, n(%)       0.005

Good 0(0%) 0(0%) 0(0%) 0.005
Moderate 13(36.1%) 11(61.1%) 2(11.1%) 0.003
Poor 23(63.9%) 7(38.9%) 16(88.9%) 0.004

Steps suggested by WHO, n(%)    
Blow nose 5(13.9%) 3(16.7%) 2(11.1%) 1.000
Tilt head down 6(16.7%) 5(27.8%) 1(5.6%) 0.177
Shake Spray 11(30.6%) 9(50%) 2(11.1%) 0.027
Insert the tip into the nostril 36(100%) 18(100%) 18(100%) a

Close the other nostril and mouth 15(41.7%) 11(61.1%) 4(22.2%) 0.041
Spray by squeezing the vial 35(97.2%) 18(100%) 17(94.4%) 1.000
Remove the tip and tilt your head 34(94.4%) 17(94.4%) 17(94.4%) 1.000
Sit for a few seconds 2(5.6%) 2(11.1%) 0(0%) 0.486
Breathe through your mouth 5(13.9%) 4(22.2%) 1(5.6%) 0.338
Repeat in the other nostril 30(83.3%) 13(72.2%) 17(94.4%) 0.177
Cleans the tip and repeat 9(25%) 7(38.9%) 2(11.1%) 0.121

aCould not be calculated by constant values.
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respectively. The comparison between the last two inter-
ventions showed a p-value of 1 (Figures 1–3).

Discussion

As the number of training sessions increased, a simul-
taneous rise was observed in the percentage of patients 
with the disease under control and in those with an ade-
quate technique for administering intranasal aerosols. The 
exception to this trend occurred in the last consultation, 
where the percentage of participants with controlled symp-
toms decreased from 83.3% in the second consultation to 
76.5%. The p-values between these two variables became 
progressively closer to 0.05 as the number of explanations 
increased (p=0.145, p=0.055, and p=0.036). Statistical sig-
nificance was reached only in the last consultation, but not 
in the control group (p=0.183, p=1.000, and p=0.464). These 
results suggest that a good technique for applying intrana-
sal aerosols positively affects symptom improvement.

No significant statistical difference was found between 
groups when comparing the percentages of patients with 
controlled allergic rhinitis (p=1.000, p=0.264, and p=0.465) 
for the different measurements taken during the study 
period. When evaluating symptoms over time, improve-
ment was evident in the experimental group (p=0.097), 
unlike the control group, where no significant improve-
ment was observed (p=0.779). However, none of the values 
obtained reached a p < 0.05. These results suggest that the 
training provided improved symptoms, but not enough to 
achieve statistical significance, possibly due to the sample 
size.

In the three study periods, the comparison of per-
centages for the type of intranasal device application 

“Sit for a few seconds” (11.1%), “Breathe through your 
mouth” (33.3%), and “Clean the tip and repeat” (55.6%).

In those who were taught the correct use of intrana-
sal devices, 76.5% showed adequate control of their symp-
toms, compared to the control group, which had a lower 
percentage (58.8%) (p=0.465).

In the experimental group, 52.9% of patients demon-
strated good technique, compared to only 5.9% in the con-
trol group (p=0.004). It was also observed that 64.7% of 
those who were not taught the proper technique had poor 
technique, while only 17.6% of those who were taught had 
poor technique.

When using the Friedman test to evaluate the varia-
tions over time in the results of the intranasal aerosol 
technique, a p-value of 0.121 was obtained for the control 
group and 0.003 for the experimental group. Additionally, 
the post hoc analysis of the untrained group showed 
p-values slightly above 0.05 when comparing the second 
period to the first (0.052) and the last period to the first 
(0.055). In contrast, the third period had a higher p-value 
(0.625). When comparing the results of the first interven-
tion to those of the second and third, p-values of 0.003 and 
0.006 were obtained for the experimental group, respec-
tively. A comparison of the last two consultations yielded a 
p-value of 0.225 (Table 2). 

When Cochran’s Q test was used to analyze fluctua-
tions over time in patients’ rhinitis control, the p-value was 
0.779 for the control group and 0.097 for the experimen-
tal group. Furthermore, post hoc analysis of the untrained 
group revealed that the p-value between the three periods 
was 1.

When comparing the results obtained in the first inter-
vention with those of the second and third in the experi-
mental group, p-values of 0.125 and 0.289 were obtained, 

Table 2  Demographic and clinical characteristics of the study population (last follow-up consultation).

Variables Global Group p

Experimental Control

RCAT, control n(%) 23(67.6%) 13(76.5%) 10(58.8%) 0.465
Technique, n(%)       0.004

Good 10(29.4%) 9(52.9%) 1(5.9%) 0.715 
Moderate 10(29.4%) 5(29.4%) 5(29.4%) 1.000 
Poor 14(41.2%) 3(17.6%) 11(64.7%) 0.774

Steps suggested by WHO, n(%)    
Blow nose 18(52.9%) 14(82.4%) 4(23.5%) 0.002
Tilt head down 13(38.2%) 10(58.8%) 3(17.6%) 0.032
Shake Spray 18(52.9%) 13(76.5%) 5(29.4%) 0.015
Insert the tip into the nostril 34(100%) 17(100%) 17(100%) a

Close the other nostril and mouth 20(58.8%) 13(76.5%) 7(41.2%) 0.080
Spray by squeezing the vial 33(97.1%) 17(100%) 16(94.1%) 1.000
Remove the tip and tilt your head 32(94.1%) 17(100%) 15(88.2%) 0.485
Sit for a few seconds   2(5.9%) 2(11.8%) 0(0%) 0.485
Breathe through your mouth 15(44.1%) 12(70.6%) 3(17.6%) 0.005
Repeat in the other nostril 33(97.1%) 16(94.1%) 17(100%) 1.000
Cleans the tip and repeat 15(44.1%) 9(52.9%) 6(35.3%) 0.300

aCould not be calculated by constant values.
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Figure 1  Box Plot illustrating the age distribution of patients who achieved symptom control (colored boxes) and those who 
did not (white boxes), categorized by the number of consultations evaluated: the first control consultation (green), the second 
(orange), and the third (blue). The results for the experimental group (B) are shown on the left, while those for the control group 
(A) are displayed on the right.

10

(A) (B)

8

6

4

2

1
0

Experimental group

St
ep

s 
co

rre
ct

10

8

6

4

2

1
0

Control group

St
ep

s 
co

rre
ct

Figure 2  Box plot showing the distribution of the number of steps performed correctly by patients who achieved symptom 
controls (colored boxes) and those who did not (white boxes), categorized by the number of consultations evaluated: the first 
control consultation (green), the second (orange), and the third (blue). The results for the experimental group (B) are presented 
on the left, while those for the control group (A) are shown on the right.

technique between the two groups was statistically signif-
icant (p=0.005, p<0.001, and p=0.004). When comparing 
the number of correct steps in the application technique 
over time, there was an improvement in the technique 
(p=0.003) in the experimental group, but not in the control 
group (p=0.121). This finding suggests that the intervention 
effectively improved the skill in using intranasal aerosols.

By the third visit, the percentage of patients with poor 
technique increased to 17.6% in the experimental group. 
This represents a significant increase compared to the sec-
ond visit, where this percentage was only 5.6%.

When comparing the three consultations of the partici-
pants who were not continuously educated, it can be seen 
that the minimum number of steps performed correctly 
varied slightly, with the lowest number in the first consul-
tation and the highest in the last. However, the median 
remained constant at 5, indicating stability in the central 
number of steps performed correctly.

According to the order of the periods studied in the 
experimental group, the median was 7 (IQR: 3-8) in the 

first period. In the following period, the median increased 
to 8 (IQR: 7-9), highlighting an improvement in the execu-
tion of steps. In the final period, the median was 9 (IQR: 
7-10), suggesting continuous improvement in the execution 
of steps, as 50% of the data fell between 7 and 10 steps 
performed correctly. These data highlight the variabil-
ity in the number of steps performed correctly across the 
three consultations in the experimental group and show 
a trend toward increased execution of steps as the study 
progressed.

In the global evaluation, independent of the groups, it 
was observed that although the minimum and maximum 
values varied, the median remained at 7 in the last two 
consultations. In the trained group, the minimum number 
of steps performed correctly ranged from 3 to 4, while the 
maximum number ranged from 9 to 10 across the three 
consultations. The median number of steps performed cor-
rectly also increased from 7 in the first consultation to 9 
in the third, indicating an upward trend in execution. On 
the other hand, in the control group, the minimum and 
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Figure 3  Stacked column chart depicting disease control based on the quality of the intranasal aerosol application technique, 
measured during the first control consultation (1st), second consultation (2nd), and third consultation (3rd). The results are 
presented separately for women (A) and men (B). Each column shows the percentage of patients with good control (green) and 
poor control (orange). The quality of the technique is categorized as good (B), moderate (M), and poor (P), with letters categorized 
as asterisk indicating that no patient showed the specified quality of technique. Results for the experimental group (B) are shown 
on the left, and those for the control group (A) are shown on the right.

maximum values remained relatively stable across the 
three consultations, with a minimum range of 2 to 3 and a 
maximum range of 7 to 9.

No patient correctly completed all 11 steps of the appli-
cation technique in any of the study periods. At the last 
visit, only 8.8% of the participants completed 10 steps ade-
quately. The percentage of people who completed all the 
steps in similar studies with robust sample sizes was 4% in 
a study conducted in Thailand29 and 6% in one by Rollema 
et al.30 These percentages were similar to those reported 
by De Boer et al., where the participants were health pro-
fessionals. Only 3% completed all the administration steps.31

A study conducted at the University of Pokhara in Nepal 
used the WHO checklist. The researchers found an average 
of 4.31 ± 1.62 before the intervention and 9.84 ± 1.69 after 
the intervention (p<0.001). Their compliance percentages 
with each step varied more, possibly because their sample 
was older, with an age range of 18–35 years.32

Gender appears to be associated with symptom con-
trol, particularly among those who received training. This 
finding was evident in the last consultation, where 100% 
of women with allergic rhinitis had their symptoms under 
control, compared to only 42.8% of men (p=0.015). In the 

control group, only 45.4% of women and 83.3% of men 
(p=0.304) had their symptoms under control. On the other 
hand, no significant association was found between gender 
and the execution of the technique (p=0.238). This finding 
could be due to the sample size.

In this study, age was not associated with disease 
control (p=0.102); however, the p-value progressively 
decreased as the study progressed. The technique was also 
not associated with age (p=0.858).

Conclusion

The comparison of the values suggests that the experi-
mental group showed progressive improvement in the exe-
cution of steps across the three consultations, while the 
control group demonstrated stability in execution. These 
results may indicate the effectiveness of the training pro-
vided to the experimental group.

The findings suggest that the training provided had a 
positive effect on symptomatology. However, it did not 
reach statistical significance when analyzed over time, pos-
sibly due to the limited sample size. Therefore, it should 
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