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abStract
Background: Rhinosinusitis is a common, expensive 
disorder with a significant impact on patients’ quality 
of life. Chronic sinus symptoms are associated with  
allergic rhinitis, asthma, and nasal polyposis. Saline 
nasal irrigation is an adjunctive therapy for rhinosi-
nusitis and sinus symptoms. Prior studies suggest that  
hypertonic saline nasal irrigation (HSNI) may be effec-
tive for symptoms associated with allergy, asthma, and 
nasal polyposis.

Objective: To assess the degree to which subjects using 
nasal irrigation for chronic sinus symptoms also re-
ported improvements in symptoms related to allergy, 
asthma, or nasal polyposis.

Design: Qualitative study using in-depth long inter-
views of 28 participants in a prior qualitative nasal irri-
gation study. All participants were receiving daily nasal 
irrigation.

Results: Transcripts of interviews were systematically 
examined. Twelve of 21 subjects with allergic rhinitis 
spontaneously reported that HSNI improved symp-
toms. Two of 7 subjects with asthma and 1 of 2 subjects 
with nasal polyposis reported a positive association  
between HSNI use and asthma or nasal polyposis symp-
toms. Transcript content was organized into themes 
that included: (1) HSNI resulted in improvement of 
allergic rhinitis and asthma symptoms, and (2) HSNI 
should be used for symptoms of allergic rhinitis. 

Conclusions: This hypothesis-generating study offers 
qualitative evidence that suggests patients with frequent 

rhinosinusitis and daily sinus symptoms, symptoms of 
concomitant allergic rhinitis, asthma, or polyposis may 
improve with HSNI. The parent studies offer strong 
evidence that HSNI is an effective adjunctive treat-
ment for symptoms of chronic rhinosinusitis. Larger 
prospective studies are needed in patients with these 
diagnoses. 

intrOductiOn
Rhinosinusitis is a common, expensive disorder that 
has a significant impact on patients’ quality of life 
(QoL).1 In a subset of patients, sinus symptoms can 
become chronic and are epidemiologically associated 
with asthma,2-3 allergic rhinitis,4-5 and nasal polypo-
sis,6 though the etiological relationships are not well  
understood. Each condition is associated with signifi-
cant morbidity, cost, and impact on QoL.1,7 Allergic 
rhinitis affects 20-40 million persons annually in the 
United States,8 is responsible for 3.5 million lost-work 
days each year, 2 million missed school days each year,9 

and an estimated 28 million days of restricted activ-
ity or reduced productivity.10 Total costs of allergic  
rhinitis have been estimated at $250 million in 1998 dol-
lars ($291.6 million 2002 dollars).11 Overall health care 
costs for allergic rhinitis are rising at a rate of 12% each 
year.12 Treatment of allergic rhinitis is expensive and has 
significant side effects, which result in an expense of 
$3.8 billion alone.13

Hypertonic saline nasal irrigation (HSNI) is an 
adjunctive therapy for rhinosinusitis and sinus symp-
toms.14 It flushes the nasal cavity, facilitating the evacu-
ation of potentially allergen- and irritant-containing 
mucus (Figure 1).15 It is a commonly used therapy in 
Wisconsin; a recent study of 286 family physicians 
who use HSNI found that 95% use some form of nasal  
saline for a variety of conditions including chronic  
rhinosinusitis (91%), acute upper respiratory infections  
(URI) (80%), allergic rhinitis (70%), irritant rhini-
tis (48%), and URI-triggered asthma (9.1%) (David 
Rabago, MD, unpublished data, 2007). Nasal saline  
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irrigation has also been used for decades as post-oper-
ative care for endoscopic sinus surgery patients and as 
a complement to chronic nasal steroid use (oral com-
munication with co-author, Bukstein) in patients with 
allergic rhinitis. One study of nasal saline delivered as a 
spray reported that it may prevent viral URI,16 but an-
other reported that it may not lessen the severity or du-
ration of active URI.17 HSNI was recently identified as 
“an important component in the management of most 
sino-nasal conditions” that is “effective and underuti-
lized.”18 The Cochrane Collaboration has reported that 
HSNI is an effective adjunctive therapy for chronic rhi-
nosinusitis symptoms.19 

Ten randomized controlled trials (RCTs) suggest that 
HSNI is a safe, effective, and tolerable therapy for rhi-
nosinusitis and chronic sinus symptoms that results in 
improvement in disease-related QoL scores and surro-
gate measures in adults and children.20-29 A recent study 
reported that nasal irrigation was effective in pediat-
ric allergic rhinitis.30 In a closely monitored 6-month 
RCT,28 and an 18-month follow-up study by this study’s 
lead author,31 subjects using daily 2% HSNI for chronic 
sinus symptoms reported improved QoL, high patient 
satisfaction, decreased antibiotic and nasal spray use, 
and improved sinus symptoms. A subsequent qualita-
tive study of 28 subjects confirmed these findings and 
described the overall experience of initiating and main-
taining successful HSNI use;32 subjects felt empowered 
to self-treat and manage their sinus conditions, reported 
rapid and long-term QoL improvements, identified 
significant barriers to using HSNI, and acknowledged 
positive aspects of HSNI training and patient education 
about in-home use to overcome such barriers.  

During the qualitative interviews,32 several subjects 
spontaneously reported that HSNI improved symp-
toms associated with their baseline allergic rhinitis, 
asthma, or nasal polyposis. Because epidemiological and 
pathophysiological relationships between these condi-

tions and sinus symptoms exist, and HSNI was inciden-
tally noted to improve symptoms associated with these 
conditions, we speculated that HSNI might function 
as adjunctive therapy for these conditions. Therefore 
we re-analyzed qualitative data to explore the research 
question “Do subjects using HSNI for chronic sinus 
symptoms, who also reported diagnoses of allergic rhi-
nitis, asthma, or nasal polyposis, spontaneously report 
improvements in symptoms related to allergic rhinitis, 
asthma, or nasal polyposis?”

MEtHOdS
The methods of the parent RCT and follow-up stud-
ies (Phases 1-3) were previously reported.28,31-32 The 
current study, Phase 4 (Figure 2) was approved by the 
University of Wisconsin Health Sciences Center Human 
Subjects Committee. The inclusion criteria of Phase 1 
were 2 or more episodes of acute rhinosinusitis, or 1 
or more episodes of chronic rhinosinusitis per year for 
the prior 2 years, and a “moderate to severe” daily QoL 
burden associated with sinus symptoms. Intervention 
subjects in Phases 1 and 2 used 2% buffered saline so-
lution daily for 6 months and as needed for up to 18 
months (Figure 1).29 In Phase 3, subjects participated in 
a qualitative study. In-depth long interview methodol-
ogy suggests that a sample size of 20-30 subjects from 
a larger group of subjects with similar experiences cap-
tures all or nearly all relevant data.33 Accordingly, 28 
Phase 1 and 2 subjects were interviewed to determine 
themes associated with HSNI use (Table 1, Figure 2). 
The inclusion criterion for the current study (Phase 4) 
was participation in the Phase 3 study.32 Phase 3 tran-
scripts were re-analyzed for the current study from 
May to July 2006 using 2 methods. First, a comput-
erized keyword search located descriptors of asthma,  
allergic rhinitis, and nasal polyposis (Table 2). Second, 
each transcript was manually evaluated by the second 
author (Guerard) for phrases that were relevant to the 

Figure 1. Nasal irrigation technique.

Table 1.  Open-Ended Questions Used to Frame the 
Qualitative Interviews

1.  What were your sinus problems like before using nasal  
irrigation and how did nasal irrigation affect you?

2.  Did you experience any problems from using nasal  
irrigation?

3. How did you fit nasal irrigation into your life?
4.  Did you get any reactions about using nasal irrigation  

from those around you?
5. How do you feel about nasal irrigation now?
6. What was the informational meeting like for you?
7.  Is there anything else you’d like to tell us about your  

experience with nasal irrigation or this study?
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conditions of interest. Quotations from the qualitative 
study describing the perceived effect of HSNI on aller-
gic rhinitis, asthma, or nasal polyposis symptoms were 
organized thematically. 

rESultS
Transcripts from the qualitative interviews of all 28 
participants were examined. Subjects reported having  
allergic rhinitis (n=21), asthma (n=7), or nasal poly-
posis (n=3) at the beginning of Phase 1; 15 subjects  
reported associations between HSNI and the conditions 
of interest. Twelve of 21 subjects (57%) with allergic 
rhinitis spontaneously reported improvements in their  
allergic rhinitis symptoms. Two of 7 (29%) subjects 
with asthma and 1 of 2 (50%) subjects with nasal poly-
posis reported a positive association between HSNI use 
and asthma or nasal polyposis symptoms respectively. 
The age, gender, and sinus-related QoL scores of the 

12 subjects with allergic rhinitis (Table 2) and of the 3 
subjects with asthma or nasal polyposis were statisti-
cally similar to both the 28-member qualitative cohort 
and the cohort of all HSNI users in the parent study. 
All comments reflected a positive relationship between 
the subjects’ use of HSNI and their perception of its  
effect on the conditions of interest (Table 3). Listed 
comments (Table 3) were distinct and separate from 
reports on sinus symptoms. The quotations illustrate 
participants’ range of experience. The overall posi-
tive reaction to HSNI in the current study is consis-
tent with that of the prior qualitative study from which 
this sample is drawn.32 The comments reflect subjects 
with a debilitating condition (chronic sinus symptoms) 
who were introduced to a non-intuitive therapy whose 
mastery required work and insight (performing HSNI), 
who achieved therapeutic success (improved QoL, 
symptom scores), and who perceived a relationship  

Opt out: 
10 subjects 

Phase 3: 
Qualitative study 

Qualitative Study: 
28 subjects 

Follow-up Study: 
14 subjects 

Single HSNI use group: 
54 subjects, 0 lost to follow-up

Phase 2:
Follow-up study 

(12 months) 

Opt out: 
12 subjects 

Follow-up Study: 
40 subjects 

Phase 1:
Original RCT
(6 months)

76 subjects consented and 
randomized

HSNI:
52 subjects 

Standard of Care:
24 subjects 

All HSNI users in Phases 1 and 2: 
66 subjects 

Opt out: 
7 subjects 

Nasal polyposis: 
2 subjects 

Allergic rhinitis: 
21 subjects 

Asthma:  
7 subjects 

HSNI effective:  
2 subjects 

HSNI effective: 
12 subjects 

HSNI effective: 
1 subject 

Phase 4: 
Current study 

Figure 2.  Subject participation in Phase 1 randomized controlled trial, Phase 2 follow-up study, Phase 3 qualitative study, and 
the current study (Phase 4). Note: Phase 4 subject number is >28 because some subjects had more than 1 diagnosis.
HSNI=hypertonic saline nasal irrigation.
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between HSNI and their underlying conditions. 
The most dramatic set of comments were about the 

use of HSNI by subjects with allergic rhinitis. Of the 
21 subjects in the qualitative study with allergic rhini-
tis, 12 (57%) spontaneously reported improved allergy 
symptoms such as watery itchy eyes and rhinitis, and 
improved quality of life with use of HSNI. Two major 
themes were identified in relation to allergic rhinitis and 
HSNI use. 

Symptom Improvement 
Subjects reported improvement of symptoms associated 
with allergic rhinitis with HSNI use. Most subjects did 
not differentiate allergy symptoms, referring to them 
collectively as “allergy symptoms,” though some iden-
tified rhinitis and watery, itchy eyes as specific symp-
toms. Participants reported that use of HSNI improved 
their allergy-related rhinitis symptoms separate from 
sinusitis symptoms. For example: “I am surprised that 
not only has my sinus incidence gone down but my 
whole allergy incidence has gone down,” and “[nasal ir-
rigation] helps with my sinus but it helps with my aller-
gies as well.” They also reported improved QoL, noting 
“just bringing [the allergen] in the house would trigger 
an allergic reaction and I would be miserable for days. 
But now [since nasal irrigation, that] doesn’t even bother 
me,” and “…we did a lot of work in a basement with a 
lot of mold and [then] I actually had some bad allergic 
reactions. [Nasal irrigation] has helped a lot. Thinking 
back, my allergies aren’t as bad using [nasal irrigation].” 
“It’s such a big change when you can enjoy things that 
people take for granted” and “[nasal irrigation] literally 
changes a great aspect of my life.” 

Two subjects related use of HSNI to asthma symp-
tom improvement, one of whom reported “…I noticed 
the neti pot helps with the [asthmatic] breathing too.” 
One subject commented on a possible preventive rela-
tionship between HSNI and nasal polyposis by stating 
“And then I … had [sinus surgery] again because my 
sinuses were so bad I was growing polyps in my nasal 
cavity … If I had [nasal irrigation] earlier I wouldn’t 
have gone through what I have gone through … if I 
would have had a way to prevent this outside of surgery 
I would have done anything.” 

HSNI Use Recommendation 
During the qualitative interview, subjects were asked to 
indicate the conditions for which HSNI could/should 
be recommended. Without prompting, 8 of 21 partici-
pants with allergies spontaneously indicated that HSNI 
should be used for allergy symptoms. Typical comments 
were: “…I think if [patients complain] about their aller-
gies that’s enough [to use HSNI],” and “I think some-
body who had a lot of … allergies [should use it]. It 
would seem to me this would be the first line of attack 
for allergies.”

diScuSSiOn
This study investigated the relationship between HSNI 
use and symptoms of allergic rhinitis, asthma, and nasal 
polyposis in adult subjects. More than half of subjects 
with self-reported chronic sinus symptoms and concur-
rent allergic rhinitis spontaneously reported positive 
effects of HSNI on allergy symptoms as distinct from 
chronic sinus symptoms, suggesting that HSNI may be 
effective adjunctive therapy for allergic rhinitis. This is 
the first study to report such a relationship in adults. The 
current study adds to prior data from the same cohort32 
by suggesting that symptoms of both conditions are  
improved by HSNI. These results are consistent with 
the findings of a small but methodologically strong pe-
diatric study;30 patients with laboratory confirmed, pol-
len-triggered allergic rhinitis reported that, compared to  
antihistamine alone, antihistamine plus HSNI resulted 
in significant improvement in allergy symptom scores 
and reduction in antihistamine use.30 These results are 
also consistent with current practice of family physi-
cians in Wisconsin, many of whom use HSNI for aller-
gic conditions (David Rabago, MD, unpublished data, 
2007).

Two of 7 subjects with asthma reported that HSNI 
improved their asthma symptoms. No study has for-
mally tested HSNI as adjunctive treatment for asthma 
in patients with sinus disease. Epidemiological evidence 

Table 2.  Key Words Used During Computerized Keyword 
Search of the Interview Transcriptsa

Asthma Allergic Rhinitis Nasal Polyposis

Asthma Allergic rhinitis Nasal polyposis
Wheeze Allergy Nasal 
Short of breath Seasonal allergy Polyp
Breathing problem Allergic  Surgery
Cough Runny nose  
Inhaler Itchy eye  
Albuterol Watery eye  
  Sneeze  
  Pollen  
  Mites  
  Mold  
  Smoke  
  Decongestant  
  Antihistamine 

a All words were searched for as a wildcard.
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suggests that the conditions are related; 80%-90% of 
children and adolescents with asthma also have nasal 
symptoms, and half of all patients with asthma have  
radiographic evidence of sinusitis, though imaging re-
sults are non-specific.6 Whether the 2 conditions are 
causally linked is unclear, but in 1 study, aggressive treat-
ment of sinusitis with HSNI with and without antibiot-
ics resulted in significantly decreased bronchial hyper- 
responsiveness compared to baseline.3 In addition, 
some authors have hypothesized that systemic inflam-
matory processes underlying asthma and allergic rhi-
nitis are similar.5 Studies of patients with both asthma 
and allergic rhinitis reported that effective treatment of  
allergic rhinitis results in reduced severity or frequency 
of asthma,34-35 suggesting that HSNI may have a role as 
adjunctive therapy for allergy-induced asthma.

One subject in the current study suggested that 
nasal polyposis, a sequela of chronic rhinosinusitis, 
might have been prevented by nasal irrigation if used 
early enough. While speculative, at least 3 randomized 
controlled studies report symptomatic effectiveness 
of HSNI for chronic sinusitis or chronic sinus symp-
toms without documented polyposis.23-24,28 Given that 
polyposis is an extreme form of chronic sinus disease, 
and that HSNI may improve the function and health 
of the nasal mucosa, aggressive treatment with HSNI 
may inhibit progression of chronic rhinosinusitis to a 
polypoid form. 

The mechanism of nasal irrigation’s effect is not well 
understood and is likely multifaceted. Relating HSNI 
mechanistically to allergic rhinitis, asthma, or polypo-
sis is therefore somewhat speculative. However, nasal  
irrigation has been reported to have several physiologi-
cal effects that individually, or together, may result in 
an improved ability of the nasal mucosa to reduce the 
pathologic effects of inflammatory mediators and other 

triggers of allergic rhinitis, asthma, and other chronic 
mucosal reactions. These effects include: (1) direct 
cleansing effect by the saline as it thins and removes ob-
structive mucus and crusts;36-38 (2) removal or reduction 
of inflammatory mediators such as histamine, prosta-
glandins, leukotriennes, and eosinophil-released major 
basic protein;15,39 (3) improved mucociliary function in 
the presence of hypertonic saline40 and normal saline.41 
Optimal tonicity and pH of the irrigating solution  
are unclear.42-43 

Limitations of this study include its small size,  
potential reporting bias given the prolonged contact 
with study personnel, and recall bias. Details of sub-
jects’ views about the effects of HSNI on the conditions 
of interest are limited by the fact that subjects were not 
specifically queried about these conditions, but rather 
spontaneously reported their views. Diagnoses were not 
obtained objectively; subjects provided medical diagno-
ses and effect of HSNI on symptoms of particular diag-
noses by self-report. Strengths include comprehensive 
training in the use of nasal irrigation (film, live demon-
stration, demonstrated proficiency), strong continuity 
with subjects through 3 prior studies of varied method-
ologies, demonstrated effectiveness of nasal irrigation in 
each of these studies using a variety of outcome mea-
sures, demonstrated high subject adherence and reten-
tion, and effective data collection throughout the study. 
Randomized controlled studies are needed to assess the 
clinical effect, side-effect profile, and economic impact 
of HSNI in subjects with clear diagnoses of allergic rhi-
nitis, asthma, and nasal polyposis. 

cOncluSiOnS
This hypothesis-generating study suggests that patients 
with frequent rhinosinusitis, daily sinus symptoms, and 
concurrent allergic rhinitis may benefit from adjunc-

Table 3.  Baseline Demographic and Sinus-related Outcome Scores, and Post-treatment Scores

     Phase 4 Subjects  Phase 4 Subjects 
 Phase 1 and 2 Phase 3 w/Allergy HSNI/Allergy 
 HSNI Users Qualitative Study Symptoms Relationship 
Characteristic (N=66) (N=28) (N=21) (N=12)

Age 42.4 + 1.3 44.8 + 1.8 46.5 + 2.0 44.2 + 1.2
Female 48 (73%) 19 (68%) 15 (71%) 9 (75%)
Baseline RSDIb 58.8 + 1.8 57.2 + 2.9 52.5 + 3.1 56.1 + 4.9
End RSDI 77.9 + 1.8 80.1 + 2.9 76.8 + 3.4 75.8 + 5.5
Baseline SIAc 3.95 + 0.12 4.02 + 0.20 4.21+ 0.24 3.96 + 0.36
End SIA 2.36 + 0.13 2.29 + 0.18 2.33 + 0.19 2.42 + 0.26

a HSNI=hypertonic saline nasal irrigation. 
b RSDI=Rhino Sinusitis Disability Index.44 Using a 30-item validated multidimensional disease-specific assessment instrument, par-
ticipants scored their sinus symptoms, where 0 = maximal impact of sinus symptoms on quality of life, and 100 = no impact. 
c SIA=Single-item assessment. Using a 1-7 Likert scale where 1 = “no impact” and 7 = “maximal impact,” participants responded to 
the statement: “Please evaluate the overall severity of your sinus symptoms since enrolled in the study.”
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tive treatment with HSNI, and that HSNI deserves 
further study as adjunctive treatment for this common 
condition, ideally in a population without other forms 
of rhinosinusitis. Given that HSNI is effective, safe,  
inexpensive, and well-tolerated for symptoms of chronic 
rhinosinusitis, clinicians can feel comfortable recom-
mending HSNI to their patients who also have allergic 
rhinitis. The relationship between HSNI and symptoms 
associated with URI-induced asthma and nasal polypo-
sis is unclear but is likewise deserving of further study 
in populations with these disorders. 
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