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Background: The compliance and tolerance of nasal saline irrigation (NSI) has not been studied in the Thai pediatric
population.

Objective: To determine the compliance of NSI in the children with allergic rhinitis and rhinosinusitis.

Material and Method: 60 evaluable children diagnosed with allergic rhinitis and/or rhinosinusitis, aged 3 to 15 years, were
recruited from Thammasat University Hospital. The children were divided into 3 different age groups; (20/gp): age 3to 5
years (y), 6 to 10 y and 11 to 15 y. At enrollment, the parent or guardians of children were interviewed via a questionnaire
(knowledge of NSI, opinions regarding compliance if NSI were prescribed and the technique of which NSI was taught).
Children were followed-up to month to assess NSI compliance. Patients with poor NSI compliance were reevaluated regard-
ing their NSI technique.

Results: Most parents thought NSI would improve their child’s disease: 90% for age group 3to 5y, 95% (6 to 10 y), and 80%
(11 to 15 y). Furthermore, most thought their child would tolerate NSI: 75% (3 to 5 y), 80% (6 to 10 y) and 100% (11 to 15
y). However, only 6 parents (30%) in age group 3 to 5 y thought that their child could have good compliance with NSI. At
follow-up, 65% of age group 3-5y had good compliance. Patients in all age groups had good compliance for NSI, group 6
to 10 y (85%). Although those aged 6-10 y (85%) did so most successfully.

Conclusion: In this small study, children aged 3 to 15 y, most tolerate and complied well with NSI. NSI should more widely

prescribed as adjunctive therapy for pediatric patients with rhinitis and rhinosinusitis.
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Allergic rhinitis (AR) is a common disease
worldwide. The prevalence of AR in the United Kingdom
is 26% and in children worldwide lies at 20%, but the
prevalence of the disease is also likely to increase®. In
Thailand, the prevalence of AR is 10 to 45%@.

Rhinosinusitis (RS) is also a common
clinical problem in children and adults. It is the most
common complication patients with the common cold
or other upper respiratory tract infections (URTIs)
endure. It is estimated that 2 to 10% of children with
URT s experience acute RS®. Children typically have
3t0 8 URTIs per year but 10 to 15% have 12 URTIs per
year®, The prevalence of acute or chronic RS in the
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pediatric population is 6 to 12% and 5 to 15%,
respectively, in different studies®.

Allergic rhinitis (AR), non-allergic rhinitis,
acute infective rhinitis, the common cold and sinusitis
all may lead to long-term symptoms, such as nasal
airway obstruction, congestion, rhinorrhea, cough,
headache, and daytime fatigue. In the absence of
adequate treatment, complications may ensue, notably
acute otitis media and RS. Several treatment options
are available for patients and have traditionally included
antibiotics, corticosteroid nasal sprays, and
symptomatic treatment via over the counter
medications.

Nasal saline irrigation has been used as an
adjunctive therapy for URTI, AR and RS such as with
good efficacy and few complications tinnitus, nasal
itching, nasal sinus pain and epistaxis®. Despite this,
NSI use occurs in <10% of adult patients®. This low
NSI rate has led to the presumption that children will
not cooperate or tolerate the act of irrigation because
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children are usually fearful of the process.

Nevertheless, the compliance with and
tolerance of NSI has not been studied in the Thai
pediatric population. In our experience, there is often
an assumption by parents and physicians a like that
children will be unwilling to attempt NSI and would not
be able to tolerate it. The objective of this study was to
determine the compliance of nasal saline irrigation in
children with AR or RS.

Material and Method
Study site & subjects

The study took place at the Allergy Clinic of
Thammasat University Hospital (TUH), Pathumthani,
Thailand from 1 August to 30 September 2016.

Inclusion criteria

Patients were enrolled into the study if they
met all of the following inclusion criteria:

1) Male or female and aged between 3 to 15
years.

2) Had either AR or rhinosinusitis diagnosed
at our Allergy Clinic.

3) Had either ever or never had NSI.

4) Parents or guardians who were willing to
supervise NSI and attend the 1 month follow-up with
their child.

Exclusion criteria

Contraindications to NSI (e.g. of nasal saline
irrigation such as cleft palate, bleeding disorder, choanal
atresia) led to patient exclusion.

Study design

This was a prospectively conducted
questionnaire-based descriptive study.

The study consisted of three parts:

First visit

1) Administration of a questionnaire: (1)
demographic data and details of their AR or RS, (2)
parental/guardian demographic data, and (3) parental/
guardian knowledge and attitude regarding NSI
(whether they thought their child would tolerate and
comply with NSI, and their concerns regarding NSI).

2) Parents/guardians were taught the NSI
technique using a demonstration video.

3) An NSl record form was given.

Second visit (1 week)
1) One week later, the NSI technique
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evaluated.

Third visit (1 month)

1) Parents/guardians who fully supervised
their child for 30 days were evaluated for compliance. If
the patients did not have good compliance, we
reevaluated their NSI technique.

We defined good compliance as the use of
NSI >4 days per week.

Ethics consideration

The present study was performed according
to the rules of the Human Research Ethics Committee
of the TUH Faculty of Medicine. The study was
approved by the TUH ethics committee and all parents/
guardians gave writing informed consent via written
permission.

Statistical analysis

All clinical variables were summarized by
descriptive statistics using Microsoft Excel, then by
the ready program of SPSS version 23 (College Station,
Texus USA).

Results

A total of 86 patients were enrolled during the
study period. A total of 26 children were excluded
because of: (1) loss to follow-up (n = 3), and (2) a
different parent/guardian attended the follow-up day
(n=23). Thus, atotal of 60 children were successfully
followed-up with completed questionnaires.

Demographic characteristics of the patients

A summary of patient demographics is shown
in Table 1. Overall, males predominated over females
and most older children had AR while for the youngest
age group, the main diagnosis was RS.

Parental/guardian demographics are shown
in Table 2. For all age groups, the mothers took primary
care of the patient’s disease. Most of the parents were
educated up to a Bachelor degree level. The majority of
parents did not have a history of AR or RS and had no
previous experience of NSI.

Questionnaire results

At the first visit, high proportions of parents/
guardians thought NSI would improve their child’s
disease; 90, 95, and 80% for age groups 3to 5y, 6 to 10
y, and 11 to 15 y respectively (Fig. 1). Furthermore,
most believed their child would tolerate NSI; 75%, 80%
and 100% for age groups 3to 5y, 6to 10y, and 11 to 15
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Table 1. Demographic characteristics of the patients

Demographic Data Age group Age group Age group
3to 5 years 6 to 10 years 11 to 15 years
n (%) n (%) n (%)
Patient 20 20 20
Gender
Males 11 (55) 14 (70) 13 (65)
Females 9 (45) 6 (30) 7 (35)
Median age in years 4.6 7.9 12.0
Disease
Allergic rhinitis 5 (25) 12 (60) 16 (80)
Allergic rhinitis with asthma 3 (15) 1(5) 2 (10)
Allergic rhinitis with sinusitis 11 (55) 7 (35) 2 (10)
Allergic rhinitis with asthma and sinusitis 1(5) 0 0
Table 2. Demographic characteristics of the parents
Demographic data Age group Age group Age group
3to 5 years 6 to 10 years 11 to 15 years
n (%) n (%) n (%)
Parent
Father 5(25) 4 (20) 5(25)
Mother 14 (70) 13 (65) 13 (65)
Grandparents 1(5) 3 (15) 2 (10)
Education
Primary school 0 1(5) 3 (15)
Secondary school/ Vocational certificate 0 4 (20) 3(15)
College certificate/ High vocational certificate 2 (10) 0 3(15)
Bachelor degree 14 (70) 11 (55) 10 (50)
Master degree/Doctorate degree 4 (20) 4 (20) 1(5)
Occupation
Housemaid/Housewife 3 (15) 5 (25) 5 (25)
Government employee 4 (20) 10 (50) 9 (45)
Healthcare worker 2 (10) 1(5) 1(5)
Shopkeeper 4 (20) 3 (15) 1(5)
Self-employed 7 (35) 3 (15) 4 (20)
Income/month
<10,000 bath 2 (10) 1(5) 0
10,000-30,000 bath 10 (50) 9 (45) 12 (60)
30,000-50,000 bath 2 (10) 7(35) 6 (30)
50,000-100,000 bath 3(15) 1(5) 1(5)
>100,000 bath 3(15) 2 (10) 1(5)
Past medical history
Allergic rhinitis/Asthma 4 (20) 7 (35) 6 (30)
Rhinosinusitis 4 (20) 0 0
None 12 (60) 13 (65) 14 (70)
Nasal saline irrigation experience
Yes 10 (50) 5(25) 7(35)
No 10 (50) 15 (75) 13 (65)
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y respectively (Fig. 1).

However, for NSI compliance, only 6 parents
(30%) in age group 3 to 5y thought that their child
would achieve good compliance with irrigation,
contrasting with higher proportions for the other two
age groups (Fig. 1).

The majority of parents (75%) of the 3to 5
and 6 to 10 y groups thought NSI would not be
associated with any complications where as 65% of
parents in the 11 to 15 y group thought there would be
complications. The complications that all parents in
the three age groups were concern about consist of;
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Fig. 1  Parents’ opinion about nasal saline irrigation of

children at first visit.
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Fig. 2  The difference of compliance rates with nasal

irrigation according to age groups.
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cough aspiration, nasal sinus pain, nausea, vomiting
and epistaxis.

Compliance assessment

Overall, we found that the patients in all age
groups had good NSI compliance (65 to 85%) as defined.
Moreover, high proportions (45 to 50%) of children
were able to have NSIs use everyday (Fig. 2). The
youngest age group had the lowest compliance.

In addition, we studied the reasons why
patients had less than good NSI compliance, as
summarized in Fig. 3.

In all age groups, the main reasons for poor
compliance were: (1) a lack of good cooperation and
complication occurrence, (2) difficulty in mastering the
technique, and (3) fear of the procedure. NSI related
complications and difficulty with the technique were
broadly similar across the age groups but poor
cooperation with the procedure was higher in the two
younger age groups.

Belief that, nasal saline irrigation (NSI) could
not improve the disease, was not present in all age
groups as the reason for poor compliance.

At the first visit only 6 parents (30%) in age
group 3 to 5 years thought that their child would have
good compliance; this was considerably lower than
the compliance actually achieved (Fig. 4). For the other
two age groups, the opinion and acutal compliance
rates matched.

Discussion

Our small study of children with AR or RS had
good compliance rates with NSI across all age groups
but with a lower rate in the youngest children. Arecent
Cochrane review provides evidence that NSI is
beneficial not only when used as a treatment adjunct
but also when used as the sole modality of treatment in
adults®. Moreover, NSI significantly reduced the use
of antibiotics and was well tolerated in adults. While
minor side effects such as nasal burning, irritation and
nausea have been reported, there has been no
documented evidence of severe adverse effects®.
However, the evidence supporting the use of NSI in
childrenis less clear.

In the safety and efficacy study of Wei et al,
once-daily NSI was performed for six weeks in 40
children age 4 to 17 y with chronic RS. Both normal
saline and saline plus gentamicin were equally effective
and tolerated well while the quality of life (QoL) was
significantly improved after three weeks of irrigation in
both groups. Compliance was over 90% (n = 36) for
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Fig. 3  Thereasons for poor compliance with nasal saline
irrigation.

= Parent opinion of nasal saline
irrigation compliance

u Patient had well nasal saline
irrigation compliance

Age group 3-5 Age group 6-10 Age group 11-

Age group
yoars years 15 years
Fig. 4  The compliance rates of nasal irrigation in children

compared with their parents/guardains’ opinions
at the first visit.

once daily irrigation over the 6 week treatment period®.

Similar positive findings were reported by
Chen et al when NSI was used in 61 AR affected children,
aged 2 to 15 y. Compliance was good, intranasal
corticosteroid dose was reduced, and symptoms signs
improved significantly and the mean eosinophil count
in nasal secretions decreased significantly at week
1200,

Hong et al reported good compliance and
efficacy of NSl in 77 children (4 to 14 y) with chronic RS
that was refractory to medical treatment including
antibiotics and nasal corticosteroids. Overall, 49
patients (63.6%) successfully carried out NSI
throughout follow-up. The 6 to 8 y olds had the best
compliance (80%) and the youngest age group (4to 5
y) had the worst compliance (50%)®. These results
were consistent with our results, as compliance of nasal
irrigation in children with allergic rhinitis and
rhinosinusitis was good, although NSI compliance was
poorer in younger children.

J Med Assoc Thai Vol. 100 Suppl. 5 2017

We found that the parents of the youngest
children had the lowest expectation of good compliance
of their children but when NSI was attempted, the actual
compliance rate doubled. These results are similar to
those of Jeffe et al who found that only 28% of the
parents thought that their children would tolerate NSI
but 93% of 61 children attempted NSI and 86% tolerated
it well. Moreover, 77% of children who attempted NSI
were able to continue to use it for symptom relief®?.

There were some limitations to our study. We
only analyzed patients who followed the protocol
strictly, so our sample size decreased to 20% per arm.
Some patients underwent nasal irrigation treatment
before enrollment, so the selection bias contributed to
a high rate of compliance. The completion of the survey
by parents may have lead to recall bias as well.

Conclusion

Pediatric patients with AR or RS, aged 3to 15
y tolerated NSI and had good compliance. NSI should
be prescribed more often as adjunct therapy in AR and
RS.

What is already known on this topic?

Nasal saline irrigation can used as adjunct
treatment for pediatric allergic rhinitis and
rhinosinusitis.

What this study adds?

There is often an assumption by parents and
physicians that children will not comply with is and
tolerate nasal saline irrigation poorly. This study
showed that most children had good compliance with
nasal saline irrigation.
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