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Abstract

Background. To assess the risk of depression in patients with chronic rhinosinusitis (CRS) in a tertiary care center and the
effect of treatment on depression scores.

Methods. This prospective cohort study was conducted at King Faisal Specialist Hospital and Research Center, Riyadh, Saudi
Arabia, between November 2021 and June 2022 and included adult patients (=14 years) with CRS. The validated Arabic or
English Sinonasal Outcome Test (SNOT-22) and Patient Health Questionnaire-9 (PHQ-9) were used before treatment and 3
to 6 months after surgery and maximal medical treatment. PHQ-9 scores were compared at baseline and follow-up visits. The
relationship between changes in SNOT-22 and PHQ-9 scores were assessed using Spearman’s correlation and simple linear
regression.

Results. Overall, 38 participants with a mean = SD age of 32.7 = |2years were enrolled. CRS with nasal polyps (55.26%) was
the most frequently seen condition, followed by allergic fungal CRS (31.58%) and CRS without nasal polyps (13.16%). Six
patients (15.7%) had PHQ-9 scores =10, indicating they had major depressive disorder. PHQ-9 and SNOT-22 scores improved
significantly after treatment (3.7 =5.8 vs 6.5 * 6.9 pretreatment, P=.001; 20.7 = 20.5 vs 45.6 =28.9 pretreatment, P<<.0001,
respectively). Mean = SD change in PHQ-9 and SNOT-22 scores was —2.7 £7 and —24.9 £29.8, respectively. SNOT-22 and
PHQ-9 scores were positively correlated (r=.522, P<.001). PHQ-9 score change was significantly associated with SNOT-22
score change (B=.178, 95% confidence interval 0.12-0.23, P<<.0001).

Conclusion. CRS affects the quality of life and psychological well-being of patients. Patient-centered care with maximal medical
and surgical treatment help overcome its deleterious consequences.
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Graphical Abstract

DOES MANAGING PATIENTS WITH CHRONIC
RHINOSINUSITIS IMPROVE THEIR DEPRESSION SCORE?
PROSPECTIVE STUDY
Almofada HS, Almutairi N, Aldakhil H, Alokby G

OBJECTIVES

To assess the risk of depression in
patients with chronic rhinosinusitis

depression scores.
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(CRS) and the effect of treatment on |®=

METHODS

SNOT-22 & Patient Health
Questionnaire-9 (PHQ-9) scores

and 3-6 months after surgery and
medical treatment

RESULTS

38 patients

e 55% CRS w/ polyps
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Background

Chronic rhinosinusitis (CRS) considerably affects the quality
of life and psychological well-being of patients owing to its
discomforting symptoms and negative effect on mood, sleep,
and cognitive ability, thereby imposing a substantial financial
burden.” Many studies have found a relationship between
CRS and depression, with a much higher incidence of depres-
sion in patients with CRS than in the general population and at
a level that is similar to that seen in patients with other debili-
tating chronic diseases such as heart and kidney diseases and
various cancers.!” In the general population, the life-time risk
of being diagnosed with anxiety, depression, and dysthymia is
16.6%, 6.7%, and 3.6%, respectively.*> However, patients
with CRS have a prevalence of approximately 15% for anxi-
ety, 30% for depression, and 26% for dysthymia.>®’

Various scoring systems have been used to assess the dis-
ruption caused by CRS on patients’ lives. To this end, the
22-item Sinonasal Outcome Test (SNOT-22) and Rhinosinusitis

PHQ-9 and SNOT-22 scores
improved significantly
after treatment

(3.7+5.8 vs. 6.5+6.9 P=0.001)
(20.7£20.5 vs. 45.6 +28.9 P<0.0001)
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Symptoms Disability Index are the most commonly used
tools.!7!2 Furthermore, the Hospital Anxiety and Depression
Score, 2-item Patient Health Questionnaire, 9-item Patient
Health Questionnaire (PHQ-9), and Beck Depression Inventory
are the most commonly used screening tools for patients’ psy-
chological well-being 237913

Bhattacharyya et al reported that depression and anxiety
had no effect on the symptoms reported by patients with CRS
and should not guide or affect the diagnostic strategy of CRS.”
Notably, in multiple studies using different scoring systems,
most patients with CRS reported relief in their sinonasal
symptoms with decreased symptom and psychological instru-
ment scores following surgical/medical management.>37-10:13.14
Nevertheless, other studies found no significant difference in
sinonasal and depression scores postsurgical treatment.>!!

The Arabic translation of the PHQ has been found to be valid
in detecting depression and other mental health disorders.!> The
Arabic translation of the SNOT-22 has been validated and found
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to be reliable with good internal consistency.'®!” In this study, we
aimed to compare the scores before and after elective surgical
intervention followed by maximal medical treatment. To our
knowledge, this is the first study to compare the SNOT-22 and
PHQ-9 scores in an Arabic population and one of the few studies
worldwide to assess these scores pre- and postsurgery using a
validated tool.

Methods
Study Design and Population

Approval was obtained from the research and ethics commit-
tee at King Faisal Specialist Hospital and Research Center
(approval number: 2211154). This study was performed in
accordance with the ethical standards of the institutional and/
or national research committee and the guidelines of the 1964
Helsinki Declaration and its later amendments or comparable
ethical standards, and informed consent was obtained from all
study participants.

This prospective cohort study commenced in November
2021 and continued until the end of July 2022. Patients were
allocated at the first clinic visit. Adult patients (>14 years)
who fulfilled the diagnostic criteria for CRS according to the
European Position Paper on Rhinosinusitis and nasal polyps'®
and received medical and surgical treatment were included.
Patients who had a history of psychiatric illness, did not speak
Arabic, had incomplete data, were illiterate, or did not agree to
participate were excluded.

Data were collected at 2 time points (baseline and clinical
follow-up visit after treatment). Each patient completed the
validated Arabic version of SNOT-22 and PHQ-9 before treat-
ment and 3 to 6 months posttreatment; the questionnaires were
provided to the patients and filled during the clinic visits. Data
on demographics, comorbidities (such as asthma, diabetes,
hypertension), and CRS phenotypes were also retrieved.
Patients with discontinued follow-up were contacted for miss-
ing data.

Outcomes

The primary objective was to compare the SNOT-22 and
PHQ-9 scores before and after CRS patients received appro-
priate surgical intervention and medical treatment. The sec-
ondary objective was to study the relationship between
depression severity and the SNOT-22 score.

Sample Size

The sample size was calculated using Stata version 17.0, based
on a pilot study of our population (N=11), which compared
the PHQ-9 score before and after treatment and showed a
mean of —5 and standard deviation of 8.3. With a significance
criterion of a=.05 and power=0.90, the minimum sample
size needed was 33 participants for the paired ¢ test. An addi-
tional 10% was added to the sample owing to the expected
nonresponse rate; thus, the final sample size was 38.

Instruments/Questionnaire

22-Item Sinonasal Outcome Test. SNOT-22 is an updated mod-
ification of the SNOT questionnaire, and it has been validated
to assess disease severity and quality of life of patients with
sinonasal diseases.!®!® It analyzes rhinological symptoms, ear
and facial symptoms, sleep quality, and psychological well-
being. It comprises 22 self-reported questions, where each
question is given a score ranging from 0 to 5, with higher
scores indicating more pronounced severity. It has been trans-
lated and validated in multiple languages including Arabic.'6
The Arabic version has been validated and cross-validated in
2 studies.!®!

Patient Health Questionnaire-9. PHQ-9 is a well-known tool for
screening psychological disorders, particularly depres-
sion.>!11319 1t has 9 questions, scored 0 to 3 based on symp-
toms in the prior 2 weeks. A score of =10 has a sensitivity and
specificity of 88%; however, the clinical diagnosis is more
complex and demanding.>!"!>!° Furthermore, sorting patients
based on PHQ-9 results into mild, moderate, moderately
severe, and severe groups based on scores of 5 to 9, 10 to 14,
15 to 19, and 20 to 27, respectively, has been found to be
acceptable.>?® The minimal clinical important difference
(MCID) is 5 points.!” The Arabic translation was validated by
AlHadi et al."®

Statistical Analysis

Descriptive statistics are presented as means and standard
deviations or frequencies and percentages. Owing to skewed
distribution, a Wilcoxon signed-rank nonparametric test was
used to compare PHQ-9 and SNOT-22 scores between the
baseline and follow-up visits. The relationship between
changes in SNOT-22 and PHQ-9 scores was assessed using
Spearman’s correlation and simple linear regression. Statistical
significance was set at P<<.05. All statistical analyses were
performed using Stata version 17.0 (StataCorp LLC).

Results

A total of 38 participants were enrolled in this study with a mean
age of 32.7* 12years. There were 20 men (52.6%) and 18
women (47.4%). Most patients had CRS with nasal polyps
(CRSwWNP) (55.26%, n=21), followed by allergic fungal CRS
(31.58%, n=12) and CRS without nasal polyps (CRSsNP)
(13.16%, n=5). Twenty patients had comorbidities—hyperten-
sion (n=2), diabetes (n=4), asthma (n=12), cystic fibrosis
(n=3), obesity (n=1), and others (n=10). The treatment protocol
comprised primary/revision surgery with maximal medical treat-
ment (MMT). Surgeries were scheduled after the first encounter
in clinic (within 1-2months) along with patient consent for a
complete functional endoscopic sinus surgery (bilateral maxil-
lectomy, ethmoidectomy anterior/posterior, sphenoidotomy, and
frontal sinus surgery if needed). Cystic fibrosis patients received
more aggressive surgeries (medical maxillectomy and extended
sinusotomy). Furthermore, MMT was started before surgery and
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Table I. Clinical and Demographic Characteristics of Study
Participants.

Characteristics (N =38), mean £ SD or n (%)

Age (years) 327*12
Sex, male 20 (52.63)
Diagnosis

°CRSsNP 5(13.16)
°CRSwWNP 21 (55.26)
°CRSwWNP (AF) 12 (31.58)
Treatment

°Medical 13 (24.21)
°Surgical 25 (65.79)
°Comorbidity 20 (52.63)

Abbreviations: CRSsNP, chronic rhinosinusitis without nasal polyps;
CRSwWNP, chronic rhinosinusitis with nasal polyps; CRSWNP (AF), allergic
fungal chronic rhinosinusitis.

consisted of oral steroid course pre- and postoperatively, postop-
eration nasal douching with budesonide irrigation, course of
antibiotic postoperatively, and/or short-term intranasal decon-
gestant. Six patients scored =10 (15.7%) on PHQ-9, indicating
provisional diagnosis of major depressive disorder (Table 1).
These patients were counseled in the clinic about the result and
offered a psychiatric evaluation.

Patient scores revealed a significant improvement in the
median PHQ-9 scores after treatment (2 vs 4.5 pretreat-
ment, P=.001) and SNOT-22 scores (13 vs 38 pretreat-
ment, P <.001). Further subanalysis conducted on patients
at risk of depression, the intervention demonstrated clinical
significance achieving the MCID, and the P-value remained
statistically significant (Table 2).

A significant positive correlation was observed between the
changes of SNOT-22 and PHQ-9 scores (r=.522, P<.001)
using Spearman’s correlation (Figure 1).

Simple linear regression was used to test whether improve-
ment in the SNOT-22 score predicted improvement in the
PHQ-9 score. The model demonstrated an adjusted R* value of
.568. The change in PHQ-9 score was significantly associated
with the change in SNOT-22 score (B=.178, 95% confidence
interval 0.12-0.23, P<.001; Figure 1).

Discussion

Numerous studies have found an association between CRS
and mental well-being,!*72! with depression and anxiety
being the most prevalent psychological diseases in patients
with CRS.!-3672! Interestingly, the prevalence of depression
and anxiety in patients with CRS was comparable to that in
patients with chronic diseases.!7?! Furthermore, studies
have postulated that the risk of depression increases with
prolonged CRS.>%!

Our results showed a significant correlation between SNOT-
22 scores and PHQ-9 score severity confirming the association

between them. These findings are comparable to findings studies
by Vandelaar et al.? Litvack et al,'’ and Yoo et al.??

Few studies have investigated CRS treatment outcomes in
relation to depression risk, and most studies used validated
self-reported questionnaires and reported significant positive
results.>41%14 This is similar to our study findings that showed
a statistically significant decrease in PHQ-9 scores after treat-
ment (P<<.001). However, other studies failed to show any
significance.>!! This discrepancy may be related to the imple-
mentation of different measurable scores across published
studies, which could have affected their results.

In reference to the CRS phenotype, Kim et al found that
patients with CRSsNP are at a higher risk of such mental con-
ditions than those with CRSwNP, though the latter is known to
cause more severe symptoms.?! However, a recent systemic
review concluded that the results regarding the phenotype of
CRS and depression are inconclusive.? Furthermore, studies
failed to determine an association between comorbidity, age,
race, allergic rhinitis, smoking, and depression in patients with
CRS, whereas the relationships between female sex, asthma,
and fibromyalgia are controversial.? Owing to the limited
number of CRS patients with nasal polyps and unequal distri-
bution between independent variables, statistical analysis of
the data was not feasible.

Chronic CRS is deemed to be a cause of depression and
anxiety, as indicated recently.? The speculated mechanisms
and associated factors can co-occur, such as lack of sleep, gen-
eralized fatigue, social burden, and cognitive impairment.'-?
Moreover, emerging evidence indicates that CRS has a nega-
tive impact on brain activity related to cognitive and response
stimuli.??> To our knowledge, this prospective review is the
first to use Arabic validated scores to compare sinonasal and
depression symptoms and one of the few studies to compare
the outcomes of the management based on validated self-
reported scores. While the statistically significant improve-
ment in PHQ-9 scores is noteworthy, it is crucial to exercise
caution in interpreting the clinical significance of this finding,
as it fell below the established MCID. We recognize that the
minimal pre-intervention scores may have influenced the
magnitude of change, potentially contributing to results that
are statistically significant but possibly not clinically mean-
ingful. Further studies are needed to address the effects of
CRS treatment on patient well-being and the persistence of
depression in patients with CRS. Although we calculated our
sample size with a raised margin, our study had a smaller study
population than other published studies. However, the pro-
spective study design is the main strength of our study. In
addition, the use of 2 different validated self-reported ques-
tionnaires for comparison was a clear advantage.

Conclusions

Our study confirmed a significant association between
depression and CRS, as well as decrease in depression risk
scores after CRS management. Therefore, it is highly impor-
tant to consider depression when managing patients with
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Table 2. Comparison of Outcome Measures Before and After Treatment of Chronic Rhinosinusitis.

N Baseline, median [Q1 to Q3] After treatment, median [Q|l to Q3] Median change [QI to Q3] P-value
PHQ-9 38 45[0to 1] 2 [0 to 4] —1 [-5to 0] .001
SNOT-22 38 38 [25 to 69] 13 [6 to 29] =21 [-40 to 2] <.001
PHQ-9* 19 Il [7 to 14] 4 [3 to 6] -5[-8to -] <.001

Abbreviations: PHQ-9, Patient Health Questionnaire-9; SNOT-22, Sinonasal Outcome Test.

2Subgroup analysis on patients screening at-risk of depression (PHQ-9 =5).

10
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Change in PHQ-9
-10

T T T T
-100 -50 0 50
Change in SNOT-22
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Figure |. Change in SNOT-22 score versus change in PHQ-9
score of patients with chronic rhinosinusitis. PHQ-9, Patient Health
Questionnaire-9; SNOT-22, Sinonasal Outcome Test.

CRS in otolaryngology practice to improve patient well-
being and quality of life.
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