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Introduction

Chronic rhinosinusitis (CRS) is a heterogeneous 
cluster of disorders that share the same pattern of 
symptoms.1 It is defined based on the subjective 
testimony of the patient, as the severity of disease 
can be quantified by scoring with disease-specific 
tests, such as the visual analogue scale (VAS) and 
health-related quality of life (HRQL) test.2 Diagnosis 
is defined according to the European Position Paper 
on Rhinosinusitis and Nasal Polyps 2012 (EPOS), 
and it is important to emphasize that the diagnosis 
is defined based on subjective symptom scores 
that are supported by computed tomography (CT) 
or endoscopy.2 The comorbidity of mental illness 
changes the subjective scores of CRS because, 
apart from sinonasal-specific questions, specific 
tests also contain HRQL questions. For example, 
depression and anxiety change the test pattern, each 
in their own way, and this has led to the suggestion 
to divide the 22-item Sino-Nasal Outcome Test 
(SNOT-22) into two subscales.3

Stress is one of the causes of steroid resistance. 
The study by Tomljenović et al. examined a 
phenotype cohort of CRS patients with therapeutic 
steroid failure and found a strong influence of 
perceived stress on the SNOT-22.4 Posttraumatic 
stress disorder (PTSD), a stress anxiety disorder, 
has the strongest influence on the SNOT-22 score 
and VAS, and the SNOT-22 showed significantly 
higher CRS severity in patients who also had PTSD 
compared with the control group with CRS without 
PTSD.5 This study is based on the hypothesis that 
patients with CRS who are exposed to a higher 
level of stress have higher SNOT-22 scores, i.e. 
have greater impairment of HRQL using a disease-
specific questionnaire. This hypothesis is partly 
based on the highly significant correlation, found 
by Tomljenović et al.,4 between chronic stress 
exposure scores using the Measure of Perceived 
Stress scale and SNOT-22 scores. The aim of this 
study was to examine whether patients with CRS 
who suffered from PTSD had more impaired 
HRQL than CRS patients who did not have PTSD. 
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represent nine health concepts, with 35 questions 
grouped into eight subgroups, and one independent 
question. The subgroups are physical functioning, 
physical role, body pain, general health, vitality, 
social functioning, emotional role, and mental 
health. The independent question relates to changes 
in health during the year preceding the survey, as 
opposed to questions from the subset relating to 
the previous month. The results are expressed as 
percentages.6

SNOT-22

The SNOT-22 questionnaire evaluates the serious-
ness of sinonasal and some general symptoms on 
the QoL of patients as well as the specific symptoms 
and QoL related to the disease (HRQL). It has 22 
questions, and patients choose between 0 and 5 to 
score problems that most affect their QoL, with “5” 
being a “problem as bad as it can be”. The results of 
all questions are added together; the higher the score, 
the greater the problems, and the maximum sum is 
110. The mean score for the general population is 
about 30 points. It is important to emphasize that 
the test contains specific questions and generic QoL 
questions to cover a wide range of nasal, emotional, 
and physical problems.7,8

VAS

The VAS test is a specific QoL test in which subjects 
visually, on a scale from 1 to 10, score the degree 
of their nasal symptoms from “not troublesome” 
to “worst thinkable troublesome”. The EPOS 
2012 guidelines for assessing the severity of nasal 
symptoms on the VAS scale classify rhinosinusitis 
as mild (VAS: 0-3), moderate (VAS: >3-7), or severe 
(VAS: >7-10). The basic question with regard to the 
symptoms is: “How pronounced are the problems 
alongside a given symptom at this moment?”2,9

Lund-Mackay score

Scoring 0 on the Lund-Mackay test means that 
there is no involvement of the paranasal sinuses, 
1 means that the cavity is partially affected, and 
2 completely affected. The degree to which the 
ostiomeatal complex is affected is graded as 0 
(not affected) or 2 (completely affected); thus, the 
ostiomeatal complex is not partially affected. The 
maxillary, anterior ethmoidal, posterior ethmoidal, 

We also aimed to identify specific symptoms and 
HRQL domains that were worse in patients with 
CRS and PTSD. The power of the study is based 
on the size of the sample (n=60), which was larger 
than in the Tomljenović et al. study.4  The primary 
end point was the SNOT-22 score in PTSD/CRS 
patients vs. CRS patients without PTSD. Secondary 
end points were VAS scores, Lund-Mackay test 
scores, 36-item Short Form Health Survey (SF-
36) scores, and the specific symptoms and HRQL 
domains that were significantly different between 
the two groups.

Materials and methods

The study included 30 patients with CRS and 30 
patients with PTSD and CRS. All patients gave their 
informed consent to enter the study and the study 
was approved by the ethics committee of County 
Hospital Varaždin and by the ethics committee 
of Zagreb School of Dentistry. The diagnosis of 
CRS was established according to the EPOS 2012 
guidelines. The diagnostic criteria for CRS are the 
existence of two or more symptoms, one of which 
should be nasal obstruction or nasal discharge 
(anterior/posterior nasal drip) and also facial pain/
pressure, reduction or loss of smell, or both. The 
diagnosis should be confirmed by endoscopy and/
or imaging, and the disease must last for longer than 
12 weeks.2 All participants underwent a CT scan of 
the paranasal sinuses and were assigned a Lund-
Mackay score; the inclusion criterion score was ≥5 
on the worse side. Patients were excluded if they 
had been on systemic corticosteroids for a month 
before entering the study, had acute respiratory 
inflammation, or had any systemic disease that 
affected the research protocol.

All 30 patients with CRS+PTSD had PTSD 
caused by war trauma and were analyzed for this 
study during their hospital treatment for this. The 
study excluded patients with comorbidities that 
could affect their quality of life (QoL), and in 
particular, comorbidities of depression, somato-
form disorders, or syndromes of addiction. Both 
groups completed the SF-36, SNOT-22, and VAS 
questionnaires.

SF-36

The SF-36 questionnaire, which measures general 
health status (QoL), contains 36 questions that 
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respectively; the difference was not statistically 
significant.

Lund-Mackay score

The average scores for the CRS and PTSD/
CRS groups were 14.5 (±4.7) and 12.6 (±4.1), 
respectively; the difference was not statistically 
significant. None of the tests examined correlated 
significantly with the overall Lund-Mackay score.

SF-36

In all subscales, the scores for the PTSD/CRS 
group were statistically significantly worse than for 
the CRS group.

Polyposis

When evaluating macropathological differences, 16 
patients in the CRS group had nasal polyps, 14 did 
not. In the PTSD/CRS group, 12 patients had nasal 
polyps and 18 did not. There was no statistically 
significant difference between the groups (Table 1).

SNOT-22

The overall score of the SNOT-22 test for the 
CRS population was 44.9 (±14.4), and this was 
statistically significantly lower than for the 
PTSD/CRS population (66.3±14.8) (t = 5.658, 
p < 0.01) (Table 1). Subjects diagnosed with 

sphenoid, and frontal sinuses and the ostiomeatal 
complex are graded separately for the left-side and 
the right side. Therefore, total scores can range 
from 0 to 24 points.10

Statistical analysis

The distribution of data was calculated using the 
Kolmogorov–Smirnov test. Internal consistency 
was measured with Cronbach’s alpha. The 
relationship between the questionnaires and CT 
testing was analyzed by logistic regression. Test 
results for the PTSD/CRS and CRS groups of 
patients were compared using the Student’s t-test. 
The χ² test was used to test the difference between 
qualitative variables.

Results

In each group, there were 27 men and three women. 
The alpha coefficients were 0.88 and 0.72 for the 
SNOT-22 and VAS, respectively. The SF-36 had 
alpha coefficients from 0.86 to 0.94 for all eight 
domains. The Kolmogorov-Smirnov test indicated 
that the data were normally distributed, therefore 
the t-test was used. The average age of subjects was 
50 years; the youngest participant was 22 and the 
oldest 78. The average ages of the CRS and PTSD/
CRS groups were 48 (±13.6) and 52 (±6.3) years, 

Patients with CRS Patients with PTSD/CRS comorbidity
N
Male
Female
Age (years)
Patients with nasal polyps
Lund-Mackay score
Sino-Nasal Outcome Test (SNOT)-22
   Total score
   Physical symptoms score (questions 1-12)
   Emotion, fatigue, and sleep score (questions 13-22)
   Five questions affecting their lives 
   – nasal symptoms
   – emotions, fatigue, and sleep
Visual analogue scale (VAS)
   Mild (VAS 0-3)
   Moderate (VAS >3-7)
   Severe (VAS >7-10)
Perception of pain
   High
   Low
   Lund-Mackay score for low perception of pain
   Lund-Mackay score for high perception of pain

30
27 (90%)
3 (10%)

48 (±13.6)
16

14.53 (±4.73)

44.86 (±14.43)
30.80 (±6.75)
14.07 (±9.69)

84%
16%

1
9
20

20%
80%

14.83 (±5.81)
14.45 (±4.57)

30
27 (90%)
3 (10%)
52 (±6.3)

12
12.66 (±4.19)

66.26 (±14.85)
31.33 (±8.43)
34.93 (±10.88)

27%
73%

4
17
9

80%
20%

11.71 (±3.66)
16.50 (±4.27)

Table 1
Patient characteristics. 

Data are expressed as counts (%) or the median (range). CRS, chronic rhinosinusitis; PTSD/CRS, posttraumatic stress disorder/chronic 
rhinosinusitis.
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“physical symptoms” scale and questions 13-22 
formed the “emotions, fatigue, and sleep” scale. 
Participants in the PTSD/CRS and CRS groups did 
not differ on the outcome of the physical symptoms 
subscale (t = 0.271; p> 0.05). On the emotion, 
fatigue, and sleep subscale, subjects diagnosed 
with PTSD/CRS had significantly higher scores 
than subjects diagnosed with CRS (t = 7.842, 
p <0.01). When selecting five questions that affected 
their lives, 84% of CRS patients chose questions 
from the group of nasal symptoms and 16% from 
the group emotions, fatigue, and sleep. On the other 
hand, 27% of the PTSD/CRS group chose questions 
from the nasal symptoms group and 73% from the 
emotions, fatigue, and sleep group (Table 1).

SNOT-22 and Lund-Mackay score

We then compared all subjects’ SNOT-22 and 
Lund-Mackay scores. Of a total of 22 variables in 
the SNOT-22, only 4 measures were statistically 

CRS had greater difficulty with nasal obstruction 
(t = -2.834; p <0.01) and greater loss of smell and 
taste (t = -2.625; p <0.05); whereas, patients with 
PTSD/CRS had statistically significantly greater 
difficulties with dizziness, pain, or pressure in 
the face than patients diagnosed with CRS. They 
also showed greater difficulty falling asleep, more 
problems with waking at night, and a lack of sleep. 
Subjects with PTSD/CRS often woke up tired, were 
tired, had reduced working efficiency, pronounced 
interference of concentration, helplessness, anxiety, 
irritability, sadness, and confusion. All of these 
differences were detected by a t-test for independent 
samples with p-values <0.01 (Fig. 1).

Division of the SNOT-22 test and review of the five 
specific questions

When implementing the comparison of CRS and 
PTSD/CRS subjects, the SNOT-22  was subdivided 
into two subscales; questions 1-12 made up the 

Figure 1
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have repercussions on further therapeutic options. 
The PTSD/CRS patients showed a significantly 
different pattern in the SNOT-22 test, supporting 
that it is not a unidimensional test.11

The main weakness of our study is the small 
number of female respondents,  because  a higher 
percentage of female patients have psychological 
diseases compared with men, but we had a statis-
tically relevant paucity of female patients.3,4 The 
possibility of a comorbidity of CRS and PTSD 
is great. The prevalence of CRS in Europe is 
between 7% and 27%, and for subjects with PTSD, 
it is between 2% and 8.8%.12 The most frequent 
diagnosis in head and neck specimens from Gulf 
War veterans upon their return home was CRS.13 

The mean result of 66 points on the SNOT-22 for 
the PTSD/CRS group is associated with worse 
outcomes when compared with other similar 
studies.3,4,14–16 The overall outcome in our study is 
worse despite the better result in the CRS group for 
some sinonasal questions. The presence of PTSD, 
as an anxiety disorder, clearly divides the SNOT-
22 into two subscales: nose-specific and HRQL. 
This is the same result as found in the study of 
Nanayakkara et al. for anxiety.3 They found that 
anxiety has an influence on the HRQL subscale 
and depression has an influence on the sinonasal 
subscale.3 Chronic stress increases the risk of atopic 
respiratory diseases such as allergic rhinitis and 
asthma, aggravates the course of the disease itself, 
and causes corticosteroid resistance.17 Twenty 
percent of patients with CRS do not respond to 
treatment and this unresponsiveness can partly 
be interpreted by the resistance of corticosteroid 
receptors.18

A study by Tomljenović et al. examined the 
impact of stress on the symptoms of CRS. Stress 
was examined by the Measure of Perceived Stress 
scale and an inclusion criterion for CRS subjects 
was refractoriness to treatment. Subjects with 
higher results for stress had higher scores on the 
SNOT-22 test. The study confirmed the following 
findings from previous research: women performed 
worse on the SNOT-22 test than men and there was 
no connection between the SNOT-22 test and CT 
score.4 Comparisons with our study are difficult 
because we did not perform phenotyping of CRS, we 
had a smaller proportion of females, and we did not 
use a test specific for measuring mental health. Our 
subjects are clearly grouped by their anxiousness 
score on the SNOT-22 test; while, the distribution in 

significantly associated with the total score on the 
Lund-Mackay: the worse the nose obstruction, the 
higher the overall Lund-Mackay score (r = 0.314; 
p <0.05); the greater the loss of smell and taste, the 
higher the Lund-Mackay score (r = 0.454; p <0.01); 
and the greater the problems with thick nasal 
secretions (r = 381, p <0.01) or feeling of fullness 
of the ear (r = 0.385; p <0.01), the higher the Lund-
Mackay score (Table 1).

VAS

When the VAS scores of the CRS and PTSD/
CRS groups were compared, the groups differed 
significantly on the nasal questions (χ2 test = 7.051; 
p <0.05). The majority of patients diagnosed with 
CRS were categorized as severe (N = 20), while 
only one respondent was mild. For patients with a 
diagnosis of PTSD/CRS, most were in the moderate 
category (N = 17) (Table 1).

Pain

Pain constitutes a special group for statistical 
processing. First, we separated out all of the 
questions related to pain: SNOT question no. 12; 
VAS question numbers 1, 5, and 7; and SF-36 
questions SF-07 and SF-08. Then, the patients were 
divided into two groups with a “high perception of 
pain” or a “low perception of pain” separated on 
the basis of the median value from the questions 
related to pain (median = 20). It was found that 
80% of subjects in the PTSD/CRS group had a 
high perception of pain, whereas 80% of subjects 
in the CRS group had a low perception of pain. 
Subjects diagnosed with PTSD/CRS also differed 
from the CRS group with respect to the amount 
of pain perception on the SF-36 pain scale and the 
overall Lund-Mackay result. Subjects with a high 
perception of pain had significantly higher scores 
on the SF-36 pain scale (t = -4.953; p <0.01) and 
higher overall Lund-Mackay scores (t = -2.776; 
p <0.05) (Table 1).

Discussion

Our study demonstrated that CRS patients with a 
comorbidity of PTSD score worse on the SNOT-
22 test, compared with published data. Pain in 
PTSD/CRS patients is related to nasal obstruction 
and might be psychological in origin, and this will 
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Conclusions

On the SNOT-22 scale, PTSD/CRS patients scored 
the highest compared with all analyzed CRS 
populations (an average score >60 has not been 
reported for any population from diverse studies). 
This puts them in the category of very difficult 
uncontrolled rhinosinusitis; although, objective 
nasal symptoms in PTSD/CRS patients did not 
differ from the CRS population. Categorization of 
the SNOT-22 questionnaire into multiple domains 
is necessary, and only then are differences seen. 
Obstruction of the paranasal sinuses and nasal 
cavity is associated with severe pain in patients 
with PTSD/CRS. These subjects have a high 
perception of pain and higher overall scores on the 
Lund-Mackay test. Due to corticosteroid resistance 
caused by stress, surgical resolution of nasal 
obstruction would be the treatment of choice for 
PTSD/CRS patients. The therapeutic approach for 
patients with poor results on the SNOT-22 can be 
optimized. The PTSD/CRS patients should not be 
exposed to the risks of unnecessary diagnostic and 
therapeutic procedures aimed only at treating CRS. 
Conversely, in CRS patients who do not respond to 
therapy, it may be necessary to revise the diagnosis 
and examine if PTSD is a comorbidity.
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