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Abstract

A real-world, user survey study was conducted in 60 patients who visited pharmacies with a prescription to use nasal cortico-
steroids or vasoconstrictors for an underlying ENT condition. Patients were offered a hypertonic seawater solution (HSS-Mini) 
as an add-on treatment for a period of up to two weeks. At the end of the evaluation period, the product’s efficacy, its use pat-
tern, and symptom severity before and after treatment were scored in questionnaires. Users were highly satisfied with the nasal 
spray; 93.6% was satisfied with the product, 91.6% with its efficacy, and 93.3% with the overall efficacy from its combined use 
with medication. Reduction of medicated product intake was reported by 93.4% of users. Users were willing to use HSS-Mini 
independently of medication and recommend it to other users. Overall, a significant reduction of all sinonasal symptoms includ-
ing stuffy/blocked nose, runny nose, sneezing, itchy/dry nose, or other nasal symptoms was observed (P<0.0001). Quality of 
life symptoms such as fatigue, reduced productivity, sleep quality, emotional tiredness, and overall feeling were also improved 
(P<0.0001). Combined with high user satisfaction and willingness for future use, the study results support adjunct use of HSS-
Mini for optimal symptom management in sinonasal diseases. 
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Introduction
Individuals suffering from sinonasal diseases experience dis-
comfort due to nasal and sinus symptoms adversely affecting 
their quality of life. Although the standard care in the treatment 
of ENT diseases includes antihistamines, nasal corticosteroids, 
vasoconstrictors, and other prescription agents [1], troubled in-
dividuals often employ nasal irrigation either as a standalone or 
as adjunct to medicated treatment for optimal symptom relief 
[2-4].

Overall, both isotonic (0.9% NaCl) or hypertonic (>0.9% 
NaCl) solutions are used as a means to cleanse the nasal cav-
ity by mechanically removing crusts, mucus, bacteria/viruses, 
and inflammatory mediators [5]. Hypertonic solutions offer ad-
ditional benefits due to osmotic effects and are generally con-
sidered superior in action to isotonic solutions [5-6]. Among 
the different solutions used, hypertonic seawater solutions of 
2.3% NaCl are the best characterized so far in clinical trials 
in adult and/or pediatric populations collectively offering ef-
fective non-pharmacological symptom relief in patients with 
sinonasal disorders [7-14]. 

Although nasal irrigation has been advocated for its effective-
ness, scarce data exist regarding user experiences when prac-

ticing it in real life. In addition, there is limited knowledge on 
consumer perceptions with regards to medical devices for na-
sal rinsing, and whether such treatments are effective and/or 
user-friendly. In this user survey, we sought to explore user 
satisfaction and clinical efficacy of HSS-Mini, a hypertonic 
seawater nasal spray (2.3% NaCl) regarding sinonasal and 
quality-of-life symptom improvement in patients suffering 
from ENT diseases.

Methods
Study setting, patients, and medical device used
A prospective user survey study was conducted in 60 patients 
visiting three pharmacies in Slovenia with a physician’s pre-
scription to use nasal corticosteroids or vasoconstrictors for an 
underlying ENT condition. HSS-Mini, a hypertonic seawater 
solution of 2.3% NaCl (Sinomarin® Mini) approved as a medi-
cal device for nasal decongestion and cleansing was offered to 
the patients as an add-on to their prescribed medication, for 
continuous use of up to 14 days as per the product’s instruc-
tions for use. 

The users were instructed to spray the product 5 minutes before 
the medicinal product or use it anytime during the day indepen-
dently of the use of medication. All patients received written 
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questionnaires and instructions on how to fill and return them 
at the end of the evaluation period. 

Study questionnaire 
The questionnaire included 10 questions evaluating the prod-
uct’s efficacy, use pattern, sinonasal, and life-quality symptom 
severity before and after HSS-Mini treatment. Patient age, 
product evaluation, and user satisfaction were also recorded 
(Figure 1). Likert scales were used for scoring sinonasal and 
life-quality symptoms, the timing and/or the frequency of nasal 
spray use, the type of the prescribed product used, the con-
sumer’s experience, and their attitude towards future purchase 
of the product. 

Statistical Analysis 
Summaries were based on mean + standard deviation (SD) be-
fore and after treatment scoring. The distributional properties 
of change of scoring after treatment were assessed by paired 
samples t-test. The magnitude of change was expressed by the 
mean change followed by the corresponding 95% confidence 
interval. Data were analyzed in SPSS v21 software. All tests 
were 2-sided and the level of statistical significance was set at 
α=5%.

Results
Sixty patients participated in this study. The most represented 
age group (36.7%) was 36-45 years old. 60% of the partici-
pants were prescribed vasoconstrictors; 40.0% used corticoste-
roids. 98.3% used HSS-Mini 5 minutes before medication 

Table 1: Age groups, medication types and nasal spray use 
patterns.

Age groups No of users Responses 

18-25 6 10.00%
26-35 13 21.70%
36-45 22 36.70%
46-55 11 18.30%

56+ 8 13.30%

Total 60 100%
     
Medication used
Vasoconstrictors 36 60%
Corticosteroids 24 40%
Total 60 100%
     
Time and frequency of medication use

Immediately prior to the medicat-
ed product (e.g., 5min) 

58 98.30%

Immediately after the medicated 
product (e.g., 5-10min) 

0 0.00%

In between medicated product 
doses 

51 86.40%

Immediately after the medicated 
product and between medicated 
product doses 

1 1.70%

use (as instructed); 86.4% of the users in between medication 
dose schemes; 1.7% both after and between medication doses 
(Table 1). 

Table 2: Consumer satisfaction and product efficacy. 

Range of 
satisfaction 
(score points)

Overall satisfac-
tion with the use 
of HSS-Mini

Overall effi-
cacy with the 
use of HSS-
Mini

Overall efficacy 
with the com-
bined treatment

N (percentage)

E x t r e m e l y 
satisfied (6)

 9 (15.0%) 11 (18.3%)  26 (43.3%)

Very satisfied 
(5)

38 (63.3%) 35 (58.3%)  22 (36.7%)

S o m e w h a t 
satisfied (4)

9 (15.0%) 9 (15.0%) 8 (13.3%)

Total satis-
fied

56 (93.3%) 55 (91.6%)  56 (93.3%)

S o m e w h a t 
dissatisf ied 
(3)

4 (6.7%) 5 (8.3%) 4 (6.7%)

Very dissatis-
fied (2)

0 (0.0%) 0 (0.0%) 0 (0.0%)

E x t r e m e l y 
dissatisf ied 
(1) 

0 (0.0%) 0 (0.0%) 0 (0.0%)

Total dissat-
isfied

4 (6.7%) 5 (8.3%) 4 (6.7%)

Overall efficacy, satisfaction and evaluation 
93.3% of the users were satisfied with the use of HSS-Mini and 
91.6% with its overall efficacy. 93.3% expressed satisfaction 
from the overall efficacy of the combined treatment (Table 2). 
93.4% stated that “HSS-Mini allowed them to reduce the over-
all medicated product intake”. 98.4% would further endorse 
its use while 90.0% “would consider using HSS-Mini alone, 
without medication”. 83.3% reported that they would purchase 
the product in the future (Table 3). 

Sinonasal and life-quality symptoms
Following spraying with HSS-Mini and medication, the users 
responded as “moderately troubled” to “not troubled” in na-
sal congestion, runny nose, sneezing, itchy/dry nose, or other 
problems (Figure 2). Regarding life-quality symptoms, the 
users responded “not troubled” in reduced productivity, poor 
sleep quality and emotional tiredness, and “hardly troubled at 
all” in fatigue. The distribution of symptoms was also reduced 
in all symptoms assessed (Figure 3). 

100.0% of participants reported reduced runny nose (P<0.0001), 
98.3% less congestion (P<0.0001), 91.5% less sneezing 
(P<0.0001), and 91.7% less itchy/dry nose (P<0.0001). Other 
sinonasal symptoms were also reduced in 93.3% of the users 
(P<0.0001) (Figure 4, Table 4). 

Similarly, for life-quality symptoms, after HSS-Mini use, 96.7% 
of users felt less fatigue (P<0.0001), 85.0% less emotional 
tiredness (P<0.0001), 98.3% less disturbed sleep (P<0.0001), 
and 93.3% less compromised productivity (P<0.0001). The 
overall feeling score was also reduced (P<0.0001) in 93.3% of 
the total population (Figure 5, Table 4). As with nasal symp-
toms, all life-quality symptoms improved following treatment.
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Extremely 
satisfied

Very satisfied
Somewhat 
satisfied

Somewhat 
dissatisfied

Very dissatisfied
Extremely 
dissatisfied

Overall satisfaction with the 
use of HSS-Mini
Overall efficacy of HSS-Mini
Overall efficacy of the com-
bined treatment

1. Overall satisfaction/efficacy

 
Absolutely 
yes

Yes Maybe yes Maybe No No
Absolutely 
no

Did the use of HSS-Mini allow you to re-
duce the overall medicated product intake?
Would you recommend HSS-Mini?
Would you consider using HSS-Mini alone, 
without medication?

Nasal spray evaluation                                                         

Symptoms
6. Nasal symptoms before treatment:
Ηow troubled have you been?

Not troubled
Hardly trou-
bled at all

S omew ha t 
troubled

Moderately 
troubled

Quite a bit 
troubled

Very trou-
bled

Ext remely 
troubled

Stuffy/blocked nose

Runny nose

Sneezing

Itchy/Dry Nose
Other problems (eyes, 
throat, etc.)

2. What medicated product did you use with HSS-Mini?
 Vasoconstrictor
 Corticosteroid

Please name the product:   

3. How did you use HSS-Mini (you may check more than one of the below)?
Immediately prior to the medicated product (e.g. 5min)
Immediately after to the medicated product (e.g. 5-10min)
In between medicated product doses
Immediately after the medicated product and between medicated product doses

What did you most like about HSS-Mini?         

4. Would you purchase HSS-Mini in the future?
Yes
No

5. HSS-Mini evaluation
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7. Nasal symptoms after treatment:
Ηow troubled have you been?

Not troubled
Hardly trou-
bled at all

S omew ha t 
troubled

Moderately 
troubled

Quite a bit 
troubled

Very trou-
bled

Ext remely 
troubled

Stuffy/blocked nose

Runny nose

Sneezing

Itchy/Dry Nose
Other problems (eyes, 
throat, etc.)

8. Other symptoms before treatment:
Ηow troubled have you been?

9. Other symptoms after treatment:
Ηow troubled have you been?

Not troubled
Hardly trou-
bled at all

S omew ha t 
troubled

Moderately 
troubled

Quite a bit 
troubled

Very trou-
bled

Ext remely 
troubled

Fatigue

Reduced productivity

Poor sleep quality

Emotionally tired

Your overall feeling

10. What is your age?
18 to 25
26 to 35
36 to 45
46 to 55
56+

Figure 1: HSS-Mini user survey questionnaire.

Discussion 
Nasal rinsing is a well-established practice for managing 
symptoms during ENT diseases [1-4]. Both isotonic (0.9% 
NaCl) and hypertonic (>0.9% NaCl) irrigation solutions are 
used in daily practice [5]. In this real-world user survey study, 
we aimed to source information on HSS-Mini’s efficacy and its 
use pattern, and to evaluate sinonasal and life-quality symp-
toms in patients with ENT disorders utilizing the product as an 
add-on to prescribed pharmacological therapy. 

Our results showed high user satisfaction. Briefly, the majority 
of users were very satisfied with the product itself, and with 
its efficacy upon use with or without medication. Importantly, 
a reduction in overall medicated product intake was observed. 
Very high user satisfaction is reflected in their recommendation 

of the product to counterparts and eagerness for future pur-
chase. 

The majority of users would even consider using the nasal 
spray alone without medication. This is an important study re-
sult indicating that the nasal spray offered effective symptom 
control and allowed reduced use of medication; this property is 
frequently sought by consumers. 

Analyzing sinonasal symptoms before and after treatment, use 
of HSS-Mini with medication contributed to a significant re-
duction of sinonasal symptom burden including blocked/runny 
nose, sneezing, and itchy/dry nose. 

Similarly, life-quality symptoms such as fatigue, reduced pro-

Not troubled
Hardly trou-
bled at all

S omew ha t 
troubled

Moderately 
troubled

Quite a bit 
troubled

Very trou-
bled

Ext remely 
troubled

Fatigue

Reduced productivity

Poor sleep quality

Emotionally tired

Your overall feeling
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Table 3: Evaluation of HSS-Mini and consumer attitudes.

Did the use of HSS-Mini allow 
you to reduce the overall medi-
cated product intake?

Would you rec-
ommend HSS-
Mini?

Would you consider using 
HSS-Mini alone, without 
medication?

Would you pur-
chase HSS-Mini 
in the future?

N (percentage)

Absolutely yes  7 (11.7%) 23 (38.3%) 9 (15.0%)  

Yes 36 (60.0%) 27 (45.0%) 29 (48.3%) 50 (83.3%)

Maybe yes 13 (21.7%) 9 (15.0%) 16 (26.7%)  

Total positive 56 (93.4%)  59 (98.4%) 54 (90.0%) 50 (83.3%)

Maybe no 4 (6.6%) 1 (1.6%) 6 (10.0%)  

No 0 (0.0%) 0 (0.0%) 0 (0.0%) 10 (16.7%)

Absolutely no 0 (0.0%) 0 (0.0%) 0 (0.0%)  

Total negative  4 (6.6%) 1 (1.6%) 6 (10.0%) 10 (16.7%)

Figure 2: Distribution of sinonasal symptoms before and after nasal spraying with HSS-Mini and medication use. 
Other problems: eyes, throat, etc.
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Figure 3: Distribution of patient life-quality symptoms before and after nasal spraying with HSS-Mini and medication use.

Figure 5: Paired mean score of symptoms related to patient quality of life before and after nasal spraying (NI) with 
HSS-Mini and medication use (NI). *** P<0.0001

Figure 4: Paired nasal symptom mean scores before and after nasal spraying (NI) with HSS-Mini and medication 
use (NI). *** P<0.0001
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