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ABSTRACT
Objective: This study investigates the impact of functional endoscopic sinus surgery (FESS) on happiness levels in patients with 
chronic rhinosinusitis with nasal polyps (CRSwNP) and examines the factors influencing postoperative happiness.
Methods: This study included 55 patients (34 males, 21 females; mean age, 41.2 ± 14.7 years) who underwent FESS for CRSwNP. 
Preoperative and postoperative evaluations included the Sinonasal Outcome Test-22 (SNOT-22), Oxford Happiness Scale (OHS), 
Visual Analog Scale (VAS) for olfactory function, and saccharin clearance test for mucociliary clearance. Radiological and en-
doscopic disease severity was assessed preoperatively using the Lund–Mackay (LM) and Mackay–Lund Endoscopic Polyp Scores 
(MLEPS). A linear regression model was used to identify predictors of postoperative happiness.
Results: Postoperatively, SNOT-22 scores significantly decreased (p = 0.005), while OHS and olfactory VAS scores significantly 
increased (p < 0.001). Mucociliary clearance times were significantly shorter after surgery (p = 0.025). Regression analysis re-
vealed that both the improvement in olfactory VAS scores (p = 0.006) and lower preoperative MLEPS values (p = 0.01) were 
independent predictors of increased OHS scores.
Conclusion: FESS not only alleviates symptoms and enhances QoL in CRSwNP patients but also is associated with increased 
happiness at 1 month postoperatively. Improvement in olfactory function emerged as the strongest determinant of postoperative 
happiness, while patients with less extensive polyp disease experienced more favorable emotional recovery. Therefore, efforts 
aimed at optimizing olfactory outcomes, preserving existing olfactory function, and performing surgical intervention before 
widespread polyp formation may contribute to more favorable psychological outcomes after FESS.

1   |   Introduction

Chronic rhinosinusitis (CRS) is symptomatic inflammation of 
the nasal cavity and paranasal sinuses lasting for more than 
12 weeks. Its aetiology is multifactorial and involves infectious, 
allergic, and structural factors, including viral and bacterial 
pathogens, allergic rhinitis, biofilm formation, and nasal polyps. 
Chronic rhinosinusitis with nasal polyp (CRSwNP) affects 4% of 
the general population.

Functional endoscopic sinus surgery (FESS) remains the main-
stay surgical treatment for patients with CRSwNP who fail to re-
spond adequately to maximal medical therapy. The fundamental 
aim of FESS is to restore sinonasal ventilation and drainage, al-
leviate symptoms such as nasal obstruction, facial pain, and ol-
factory dysfunction, and ultimately enhance quality of life (QoL) 
[1]. Outcomes after FESS are typically assessed using clinical 
findings and, more commonly, QoL questionnaires [2]. While 
numerous studies have demonstrated significant postoperative 
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improvements in symptom burden and QoL, the broader psy-
chosocial and emotional consequences of FESS, particularly its 
impact on patient happiness, appear to be largely overlooked [2].

Happiness and QoL are related but distinct concepts. QoL re-
flects physical, psychological, and social functioning, whereas 
happiness reflects the subjective experience of positive affect, 
the absence of negative affect, and a high level of overall life 
satisfaction [3, 4]. In the present study, happiness was assessed 
using the Oxford Happiness Scale, which was chosen among 
others due to its validated version in the local language and com-
mon use ensuring reliable assessment of happiness in the study 
population. By specifically focusing on happiness as a distinct 
outcome, rather than a surrogate of quality of life, this approach 
allows a more nuanced evaluation of the psychological effects of 
FESS. While FESS may improve QoL by relieving symptoms and 
restoring function, its impact on happiness may not necessarily 
parallel QoL changes. Despite extensive evidence documenting 
the QoL benefits of FESS, a thorough review of the existing lit-
erature reveals an absence of studies examining its influence on 
happiness in patients with CRSwNP. Recognizing this critical 
gap, the present study primarily aimed to assess the change in 
the Oxford Happiness Score following FESS. Secondary aims 
were to identify potential predictors of postoperative happiness 
using linear regression analysis.

2   |   Material and Methods

This retrospective study was conducted at a tertiary care cen-
ter in accordance with the principles of the Declaration of 
Helsinki and was approved by the Ethics Committee of Balikesir 
University, Faculty of Health Sciences (decision no: 2025/18, 
dated January 7, 2025). Demographic and clinical data were ob-
tained from patients' electronic medical records and follow-up 
charts.

2.1   |   Study Population

All the patients aged between 18 and 65 years who underwent 
FESS for CRSwNP refractory to maximal medical therapy 

between January 2020 and January 2024 were included. The 
diagnosis of CRSwNP was established according to the criteria 
outlined in the European Position Paper on Rhinosinusitis and 
Nasal Polyps (EPOS 2012) [5]. All surgical procedures were per-
formed by the same senior otolaryngologist with extensive ex-
perience in endoscopic sinus surgery to minimize inter-surgeon 
variability.

2.2   |   Exclusion Criteria

Patients were excluded if they had a history of previous sinona-
sal surgery, congenital or acquired immunodeficiency, Covid-19, 
autoimmune disease, primary ciliary dyskinesia, cystic fibrosis, 
systemic vasculitis, granulomatous disease, fungal sinusitis, si-
nonasal neoplasia, or Samter's triad. These conditions were as-
sessed based on detailed clinical history, physical examination, 
and review of medical records, and although no additional diag-
nostic investigations were performed, patients with known or 
suspected conditions were excluded from the study to minimize 
potential confounding. Additionally, patients whose pre- and 
postoperative records were incomplete or who reported non-
compliance with the prescribed postoperative saline irrigation 
regimen during follow-up visits were excluded from the analysis.

2.3   |   Medical and Surgical Management

Prior to surgery, all patients received standardized medical ther-
apy with systemic and topical corticosteroids. Systemic methyl-
prednisolone was initiated peroral at 1 mg/kg/day and tapered 
over 14 days, while topical fluticasone furoate (110 μg/day) was 
administered concurrently.

All FESS procedures were performed under general anaesthe-
sia. Total fronto-maxillo-spheno-ethmoidectomy was routinely 
performed without nasal packing. Postoperative care included 
isotonic saline irrigation four times daily for 4 weeks using a 
240-mL squeeze bottle.

All patients undergoing FESS for CRSwNP were evaluated 
using a standardized preoperative and one-month postoperative 
assessment protocol that included the Sino-Nasal Outcome Test-
22 (SNOT-22), mucociliary transit time measurement, olfactory 
visual analog scale (VAS), and a happiness questionnaire as 
part of routine clinical follow-up. All patients provided written 
informed consent prior to surgery, which included consent for 
the use of data obtained during routine clinical examinations, 
questionnaires, as well as anonymized clinical data for scientific 
research purposes.

2.4   |   Radiological and Endoscopic Evaluation

Radiological disease severity was assessed using the preopera-
tive Lund–Mackay (LM) computed tomography (CT) score [6]. 
In this system, six bilateral regions (maxillary, anterior and pos-
terior ethmoid, sphenoid, frontal sinuses, and the ostiomeatal 
complex) are scored according to the degree of opacification: 0 
(no opacification), 1 (partial opacification), or 2 (total opacifica-
tion) [7]. The extent of nasal polyps was evaluated preoperatively 

Key Points

•	 FESS significantly improves short-term happiness lev-
els in patients with CRSwNP.

•	 Improvement in olfactory function emerged as the 
strongest independent predictor of postoperative 
happiness.

•	 Patients with lower preoperative MLEPS (less exten-
sive polyp disease) demonstrated greater gains in hap-
piness after surgery.

•	 Traditional clinical measures, such as mucociliary 
clearance and SNOT-22 changes, were not signifi-
cantly associated with postoperative happiness.

•	 Early surgical intervention and efforts to preserve or 
enhance olfactory function may optimize both func-
tional and emotional recovery in CRSwNP patients.
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using the Lund–Mackay Endoscopic Polyp Score (MLEPS), 
which classifies polyps as Grade I (confined to the middle me-
atus), Grade II (extending beyond the middle turbinate but not 
reaching the nasal floor), and Grade III (occupying the entire 
nasal cavity) [8].

2.5   |   Quality of Life and Happiness Assessment

Quality of life (QoL) was assessed using the SNOT-22 question-
naire, a validated instrument evaluating both disease-specific 
and general effects of CRS on QoL [1, 9, 10]. The questionnaire 
consists of 22 items scored from 0 (“no problem”) to 5 (“problem 
as bad as it can be”), with total scores ranging from 0 to 110; 
higher scores indicate worse QoL [11]. SNOT-22 was adminis-
tered preoperatively and 1 month postoperatively.

The Oxford Happiness Scale (OHS) was used to assess patients' 
happiness before and after surgery. The OHS, developed by 
Argyle and Hills, is a 29-item psychometric instrument with 
a 6-point Likert-type response format (1 = strongly disagree, 
6 = strongly agree) [12]. Higher scores indicate greater happi-
ness. The validity and reliability of the OHS in the study pop-
ulation were established by Doğan T and Sapmaz F in 2012 
[13]. The OHS was administered preoperatively and 1 month 
postoperatively.

2.6   |   Olfactory and Mucociliary Function Testing

Olfactory function was evaluated using a 10-point Visual 
Analog Scale (VAS), where 0 indicated complete anosmia and 
10 normal olfactory perception. Measurements were obtained 
preoperatively and 1 month postoperatively.

Mucociliary clearance (MCC) was evaluated using the saccha-
rin test by placing a 0.8-mm saccharin particle on the inferior 
turbinate; the time to the first perception of sweetness was re-
corded [14, 15]. MCC assessment of the patients was performed 
preoperatively and 1 month postoperatively.

To investigate whether FESS has an impact on happiness, 
patient's OHS scores were compared preoperatively and 
postoperatively.

A linear regression model was then constructed to identify in-
dependent predictors of postoperative increases in happiness 

(OHS score). Variables included age, gender, preoperative LM 
and MLEPS scores, and changes in SNOT-22, MCC, and olfac-
tory VAS scores before and after surgery.

3   |   Statistical Analysis

Results of the study were presented as mean ± SD for normally 
distributed data, and median (min-max) for non-normally dis-
tributed data. The distribution pattern of the data was investi-
gated employing the Kolmogorov Smirnov test. Comparisons 
of normally distributed data were performed employing paired 
samples T-test, and comparisons of non-normally distributed 
data were performed employing the Wilcoxon test. To predict 
the factors that increase the Oxford happiness score, age, gen-
der, and the differences in SNOT, MKS, and smell scores before 
and after surgery were included in a linear regression model. 
Spearman correlation analyses were performed to evaluate the 
relationship between polyp extent, disease burden, and olfac-
tory outcomes. All statistical analyses were performed under 
SPSS 30.0 software for MacOs (SPSS Inc., Chicago, IL). A P value 
less than 0.05 was considered statistically significant.

4   |   Results

In this study, 55 patients (34 males and 21 females, mean age: 
41.2 ± 14.7 years) who previously underwent FESS were in-
cluded. The mean preoperative Lund Mackay score was 12 ± 7.1 
and the mean preoperative MLEPS was 1.76 ± 0.84.

According to the paired samples T-test, the mean postoperative 
SNOT score was significantly lower compared with the preop-
erative SNOT score (p = 0.005), indicating a marked improve-
ment in QoL and the mean OHS score was significantly higher 
compared with the preoperative score (p < 0.001). According to 
the Wilcoxon test, the median postoperative smelling test score 
was significantly higher compared with the preoperative score 
(p < 0.001), and the median postoperative mucociliary clearance 
time was significantly lower compared with the preoperative 
mucociliary clearance time (p = 0.025) (Table 1).

To predict the factors that increase the OHS score, age, gender, 
preoperative MLEPS and LM scores, and the differences in 
SNOT, MKS, and smell scores before and after surgery were in-
cluded in a linear regression model. The mean standard residual 
of the linear regression model was 0.000437 ± 0.927.

TABLE 1    |    Comparison of preoperative and postoperative scores.

Preoperative Postoperative p

SNOT score (mean ± SD) 48.15 ± 21.41 26.55 ± 17.94 0.005*

Smelling score [median (min-max)] 3 (0–10) 9 (0–10) < 0.001**

Oxford happiness score (mean ± SD) 92.02 ± 18.84 102.04 ± 18.78 < 0.001*

Mucociliary clearance time (Sc) [median (min-max)] 720 (138–1810) 549 (60–1875) 0.025**

Abbreviation: Sc, second.
*of paired sample T-test. 
**of wilcoxon signed-rank test.
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According to the regression analysis, both the improvement in 
olfactory VAS scores and the MLEPS were identified as indepen-
dent predictors of increased OHS scores (p = 0.006 and p = 0.01, 
respectively) (Table  2). Improvement in olfactory VAS scores 
and lower MLEPS values were associated with a significant in-
crease in OHS scores.

To further explore the relationship between polyp extent, dis-
ease burden, and olfactory outcomes, correlation analyses were 
performed between preoperative MLEPS and radiological, clini-
cal, and olfactory parameters.

Spearman correlation analysis showed a positive correlation be-
tween preoperative MLEPS and LM scores (ρ = 0.665, p < 0.001). 
MLEPS was also positively correlated with preoperative SNOT-
22 scores (ρ = 0.377, p = 0.005) and mucociliary clearance time 

(ρ = 0.520, p < 0.001). Higher MLEPS values were associated 
with worse preoperative olfactory VAS scores (ρ = −0.272, 
p = 0.044) and negatively correlated with postoperative olfactory 
improvement (ρ = −0.350, p = 0.009) (Table 3).

5   |   Discussion

FESS is the most commonly preferred treatment approach for 
patients with CRSwNP resistant to medical therapy [16, 17]. Its 
primary aim is to restore sinonasal ventilation, create a polyp-
free nasal cavity that allows optimal delivery of topical medica-
tions, and improve quality of life (QoL) and patient satisfaction. 
Previous studies using various QoL instruments, including the 
RSDI, RAND-36, SNOT-20, and SNOT-22, have consistently 
demonstrated significant QoL improvement after FESS, in line 
with our findings [2, 18, 19]. However, despite extensive research 
on postoperative outcomes, the relationship between FESS and 
happiness has not been directly investigated in the current lit-
erature. While QoL encompasses physical, psychological, and 
social functioning, happiness reflects subjective well-being and 
emotional state; therefore, these constructs are not always par-
allel but rather represent complementary aspects of patient re-
covery. In the present study, OHS scores significantly increased 
1 month after surgery, suggesting that FESS may also enhance 
patients' psychological well-being. In correlation analyses per-
formed to understand the factors associated with the increase in 
postoperative happiness levels, mucociliary clearance, preoper-
ative LM scores, SNOT-22 values, age, and gender did not have a 
significant association with happiness. However, improvement 
in the sense of smell was significantly associated with increased 
happiness of the patients.

The prevalence of olfactory dysfunction can be as high as 80% 
in CRSwNP patients. The sense of smell is a basic sense that 
plays an important role in human life, influencing our interac-
tion with the environment, memory, and emotions. It also con-
tributes to the enjoyment of food by enhancing taste perception 
and supports social interactions. Research shows that the sense 

TABLE 2    |    Linear regression analysis results.

B Beta t p

95% CI Collinearity 
Tolerance VIFLower bond Upper bond

Age −0.165 −0.306 −0.128 0.378 −0.537 0.208 0.836 1.196

Gender 6.140 −0.026 0.162 0.282 −5.224 17.504 0.774 1.291

Difference in 
SNOT-22

0.147 −0.026 0.172 0.297 −0.134 0.429 0.651 1.535

Difference in 
MCS

−0.100 0.020 −0.041 0.783 −0.827 0.627 0.785 1.275

Difference in 
smelling score

2.414 0.438 0.453 0.006 0.720 4.108 0.693 1.443

Preoperative LM 0.951 0.349 0.083 −0.128 2.030 0.447 2.236

Preoperative 
MLEPS

−12.920 −0.572 0.010 −22.583 −3.258 0.383 2.614

Abbreviations: MCS, mucociliary clearance VIF, Variance Inflation Factor—an indicator used to detect multicollinearity between independent variables. LM, Lund–
Mackay MLEPS, Mackay–Lund Endoscopic Polyp Scores, CI, confidence interval SNOT-22: Sinonasal Outcome Test-22.

TABLE 3    |    Spearman correlation analysis between Mackay and 
Lund endoscopic polyp staging system (MLEPS), preoperative disease 
burden, and olfactory outcomes.

Spearman rho p

MLEPS—Preoperative Lund–
Mackay (LM)

0.665 < 0.001

MLEPS – Preoperative 
SNOT-22

0.377 0.005

MLEPS – Preoperative 
mucociliary clearance

0.520 < 0.001

MLEPS – Preoperative 
olfactory VAS

−0.272 0.044

MLEPS – Postoperative 
olfactory improvement (ΔVAS)

−0.350 0.009

Abbreviations: MLEPS, Mackay and Lund endoscopic polyp staging system; LM, 
Lund–Mackay; VAS, Visual Analog Scale. Postoperative olfactory improvement 
was calculated as the change in olfactory VAS score (ΔVAS=postoperative−
preoperative). Rho: spearman correlation coefficient. p = statistical significance 
(2-tailed).
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of smell is closely related to psychological well-being and hap-
piness [20]. People experiencing loss of smell also experience a 
decrease in their enjoyment of life and a decrease in their over-
all happiness level [20, 21]. In the present study, improvement 
in olfactory function after FESS was associated with increased 
happiness levels. These findings are consistent with previous 
studies showing that restoration of olfactory function contrib-
utes to overall well-being and may reduce symptoms of depres-
sion [21, 22].

From a clinical perspective, this situation emphasizes the im-
portance of considering the factors that may affect patient hap-
piness in the treatment, in addition to the aim of FESS surgery 
being to improve the anatomical condition of the disease and 
increase the quality of life. In order to maintain favourable 
postoperative outcomes, future studies may explore approaches 
aimed at supporting olfactory function and preserving existing 
olfactory capacity.

Our regression analysis demonstrated that lower preoperative 
MLEPS values were significantly associated with higher postop-
erative happiness levels. Additional correlation analyses showed 
that higher MLEPS values were associated with greater preop-
erative disease burden, reflected by higher LM and SNOT-22 
scores and prolonged mucociliary clearance times, as well as 
worse olfactory VAS scores preoperatively. Moreover, MLEPS 
was negatively correlated with postoperative olfactory improve-
ment, indicating that patients with less extensive polyp disease 
achieved greater olfactory recovery, which may explain their 
more favorable emotional recovery. These findings suggest that 
milder polyp involvement may preserve olfactory capacity pre-
operatively and allow greater restoration of smell after surgery. 
Consequently, earlier surgical intervention before extensive 
polyp formation may help maximize both functional recovery 
and psychological well-being in patients with CRSwNP.

Among studies reporting quality-of-life outcomes in patients 
with CRSwNP, biologic therapies have gained increasing atten-
tion and have been shown to improve disease-specific measures; 
however, their impact on happiness has not been prominently 
addressed [23, 24]. In a previous cost–utility analysis, Scangas 
et al. reported that both primary and revision endoscopic sinus 
surgery were more cost-effective treatment options than dupi-
lumab for patients with CRSwNP, with dupilumab costing ap-
proximately ten times more [25]. In this context, when patient 
happiness is considered an important outcome alongside quality 
of life, ESS may be considered a cost-effective option for upfront 
management of CRSwNP.

A central consideration in interpreting the present findings may 
be the absence of a control group and the relatively short postop-
erative follow-up period. In a chronic, remitting–relapsing con-
dition such as CRSwNP, improvements in happiness observed 
at 1 month after surgery may reflect early postoperative changes 
and may also be influenced by nonspecific factors, such as post-
operative optimism or the psychological impact of receiving 
care. Although multivariable regression analysis was used to ac-
count for several clinical variables, the potential influence of un-
measured psychological and socioeconomic factors, including 
subjective social status, should be considered when interpreting 
these results and further explored in future prospective studies.

Although our findings provide valuable preliminary evidence 
of a strong association between postoperative happiness and 
olfactory improvement, this study has several limitations. The 
small sample size and retrospective design limit causal inter-
pretation. Moreover, postoperative assessments were performed 
only 1 month after FESS; therefore, the findings reflect short-
term effects on patient happiness. Future prospective studies in-
corporating appropriate control groups and longer follow-up are 
needed to better clarify the effects of FESS on happiness.

6   |   Conclusion

This study provides novel evidence that, beyond improving 
symptom management, FESS also contributes significantly to 
enhancing short-term happiness. It was observed that there 
was a significant increase in the happiness levels of the patients 
1 month after FESS and the strongest determinant of this in-
crease was the improvement in the sense of smell. Additionally, 
lower preoperative MLEPS were associated with higher postop-
erative happiness, suggesting that patients with less extensive 
disease experience more favorable emotional recovery after sur-
gery. These findings highlight that the sense of smell in patients 
with nasal polyps is not only a physiological function but also 
a significant factor influencing emotional and psychological 
health. Therefore, efforts aimed at optimizing olfactory out-
comes, preserving existing olfactory function, and performing 
surgical intervention before widespread polyp formation may 
contribute to more favorable psychological outcomes after FESS.

Author Contributions

Protocol/project development: O.H., K.G.T. Data collection or man-
agement: T.T., M.U.A., H.Ç. Data analysis: T.T., M.U.A., K.G.T. Project 
administration: O.H., K.G.T. Manuscript writing/editing: T.T., K.G.T., 
H.Ç., O.H.

Funding

The authors have nothing to report.

Ethics Statement

This study was conducted following approval from the Institutional 
Ethics Committee of Balıkesir University (IEC Number: 2025/118) and 
adhered to the principles of the Declaration of Helsinki.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request 
from the corresponding author. The data are not publicly available due 
to privacy or ethical restrictions.

References

1. J. L. Kennedy, M. A. Hubbard, P. Huyett, J. T. Patrie, L. Borish, and 
S. C. Payne, “Sino-Nasal Outcome Test (SNOT-22): A Predictor of Post-
surgical Improvement in Patients With Chronic Sinusitis,” Annals of Al-
lergy, Asthma & Immunology 111, no. 4 (2013): 246–251.e2, https://​doi.​
org/​10.​1016/j.​anai.​2013.​06.​033.

 17494486, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/coa.70106 by B

alikesir U
niversity, W

iley O
nline L

ibrary on [03/06/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.anai.2013.06.033
https://doi.org/10.1016/j.anai.2013.06.033


6 Clinical Otolaryngology, 2026

2. C. Adnane, T. Adouly, A. Zouak, and M. Mahtar, “Quality of Life Out-
comes After Functional Endoscopic Sinus Surgery for Nasal Polyposis,” 
American Journal of Otolaryngology 36, no. 1 (2015): 47–51, https://​doi.​
org/​10.​1016/j.​amjoto.​2014.​09.​003.

3. E. Diener, “Subjective Well-Being,” Psychological Bulletin 95, no. 3 
(1984): 542–575.

4. J. Martell-Muñoz, J. F. Mora-Romo, D. Luna, and F. Toledano-
Toledano, “Psychosocial Factors That Predict Happiness: A Multigroup 
Path Analysis,” Acta Psychologica 253 (2025): 104768, https://​doi.​org/​10.​
1016/j.​actpsy.​2025.​104768.

5. W. J. Fokkens, V. J. Lund, J. Mullol, et al., “European Position Paper 
on Rhinosinusitis and Nasal Polyps 2012,” Rhinology Supplement 23, 
no. 3 (2012): 1–298.

6. V. J. Lund and D. W. Kennedy, “Staging for Rhinosinusitis,” Otolaryn-
gology and Head and Neck Surgery 117, no. S3 (1997): S35–S40, https://​
doi.​org/​10.​1016/​s0194​-​59989​77000​5-​6.

7. S. G. Brooks, M. Trope, M. Blasetti, et al., “Preoperative Lund-Mackay 
Computed Tomography Score Is Associated With Preoperative Symp-
tom Severity and Predicts Quality-Of-Life Outcome Trajectories After 
Sinus Surgery,” International Forum of Allergy & Rhinology 8, no. 6 
(2018): 668–675, https://​doi.​org/​10.​1002/​alr.​22109​.

8. M. E. Saafan, S. M. Ragab, O. A. Albirmawy, and H. S. Elsherif, “Pow-
ered Versus Conventional Endoscopic Sinus Surgery Instruments in 
Management of Sinonasal Polyposis,” European Archives of Oto-Rhino-
Laryngology 270, no. 1 (2013): 149–155, https://​doi.​org/​10.​1007/​s0040​
5-​012-​1969-​8.

9. C. de Dorlodot, M. Horoi, P. Lefebvre, et al., “French Adaptation and 
Validation of the Sino-Nasal Outcome Test-22: A Prospective Cohort 
Study on Quality of Life Among 422 Subjects,” Clinical Otolaryngology 
40, no. 1 (2015): 29–35, https://​doi.​org/​10.​1111/​coa.​12315​.

10. P. Schalek, L. Otruba, and A. Hahn, “Quality of Life in Patients With 
Chronic Rhinosinusitis: A Validation of the Czech Version of SNOT-22 
Questionnaire,” European Archives of Oto-Rhino-Laryngology 267, no. 3 
(2010): 473–475, https://​doi.​org/​10.​1007/​s0040​5-​009-​1180-​8.

11. A. S. DeConde, J. C. Mace, T. Bodner, et al., “SNOT-22 Quality of 
Life Domains Differentially Predict Treatment Modality Selection in 
Chronic Rhinosinusitis,” International Forum of Allergy & Rhinology 4, 
no. 12 (2014): 972–979, https://​doi.​org/​10.​1002/​alr.​21408​.

12. M. A. Peter Hills, “The Oxford Happiness Questionnaire: A Com-
pact Scale for the Measurement of Psychological Well-Being,” Person-
ality and Individual Differences 33, no. 7 (2002): 1073–1082, https://​doi.​
org/​10.​1016/​S0191​-​8869(01)​00213​-​6.

13. T. Doğan and F. Sapmaz, “Examination of Psychometric Properties 
of the Turkish Version Form of the Oxford Happiness Questionnaire 
in University Students,” Düşünen Adam the Journal of Psychiatry and 
Neurological Sciences 25, no. 4 (2012): 297–304, https://​doi.​org/​10.​5350/​
DAJPN​20122​50401​.

14. Y. Wu, X. Shi, S. Ni, and H. Sun, “Efficacy of Clarithromycin Com-
bined With Fluticasone Propionate on Nasal Function, Nasal Mucocili-
ary Transport Function, and Serum Inflammatory Markers in Chronic 
Rhinosinusitis Patients After Functional Endoscopic Sinus Surgery,” 
Ear, Nose, & Throat Journal (2024): 1455613241294244, https://​doi.​org/​
10.​1177/​01455​61324​1294244.

15. A. J. Vakil, T. Ojha, S. Prasad, and P. Singh, “Comparison of Hyper-
tonic Saline With Normal Saline in Nasal Irrigation Post Endoscopic 
Sinus Surgery,” Indian Journal of Otolaryngology and Head & Neck Sur-
gery 74, no. Suppl 2 (2022): 1518–1522, https://​doi.​org/​10.​1007/​s1207​0-​
021-​02620​-​x.

16. D. W. Kennedy, S. J. Zinreich, A. E. Rosenbaum, and M. E. Johns, 
“Functional Endoscopic Sinus Surgery,” Theory and Diagnostic Evalu-
ation. Arch Otolaryngol 111, no. 9 (1985): 576–582, https://​doi.​org/​10.​
1001/​archo​tol.​1985.​00800​11005​4002.

17. H. H. Ramadan, “Surgical Causes of Failure in Endoscopic Sinus 
Surgery,” Laryngoscope 109, no. 1 (1999): 27–29, https://​doi.​org/​10.​1097/​
00005​537-​19990​1000-​00006​.

18. A. Nordström, M. Svedberg, M. Ryott, M. Kumlin, and M. Jangard, 
“Assessment of Health-Related Quality of Life and Olfactory Loss in 
Relation to Nasal Polyp Recurrence After Endoscopic Sinus Surgery 
in Patients With Chronic Rhinosinusitis: A Real Life-Study,” Acta Oto-
Laryngologica 145, no. 11 (2025): 1054–1063, https://​doi.​org/​10.​1080/​
00016​489.​2025.​2564243.

19. S. Schneider, N. J. Campion, S. Villazala-Merino, et al., “Associations 
Between the Quality of Life and Nasal Polyp Size in Patients Suffering 
From Chronic Rhinosinusitis Without Nasal Polyps, With Nasal Polyps 
or Aspirin-Exacerbated Respiratory Disease,” Journal of Clinical Medi-
cine 9, no. 4 (2020): 925, https://​doi.​org/​10.​3390/​jcm90​40925​.

20. Z. Ni, Y. Liu, L. Zou, Q. Zhang, W. Fan, and C. Yan, “Scenting the 
Hedonic Connection: Exploring the Impact of Subjective Olfactory 
Dysfunction on Depressive Symptoms,” PsyCh Journal 14, no. 4 (2025): 
513–522, https://​doi.​org/​10.​1002/​pchj.​828.

21. F. Wang, X. Wu, J. Gao, Y. Li, Y. Zhu, and Y. Fang, “The Relationship 
of Olfactory Function and Clinical Traits in Major Depressive Disor-
der,” Behavioural Brain Research 386 (2020): 112594, https://​doi.​org/​10.​
1016/j.​bbr.​2020.​112594.

22. B. Y. Kim and J. H. Bae, “Olfactory Function and Depression: A 
Meta-Analysis,” Ear, Nose, & Throat Journal 104, no. 1 (2025): 39–46, 
https://​doi.​org/​10.​1177/​01455​61321​1056553.

23. Z. Al Saloom, M. Alawainati, Z. Abdeen, I. Qadmi, A. Mandeel, and 
K. Aani, “Biologic Therapies: A Systematic Review of the Indications, 
Efficacy, Safety, and Outcomes in Ear, Nose, and Throat Diseases,” Cu-
reus 18, no. 1 (2026): e101059, https://​doi.​org/​10.​7759/​cureus.​101059.

24. A. Miglani, Z. M. Soler, T. L. Smith, J. C. Mace, and R. J. Schlosser, 
“A Comparative Analysis of Endoscopic Sinus Surgery Versus Biologics 
for Treatment of Chronic Rhinosinusitis With Nasal Polyposis,” Inter-
national Forum of Allergy & Rhinology 13, no. 2 (2023): 116–128, https://​
doi.​org/​10.​1002/​alr.​23059​.

25. G. A. Scangas, A. W. Wu, J. Y. Ting, et  al., “Cost Utility Analysis 
of Dupilumab Versus Endoscopic Sinus Surgery for Chronic Rhinosi-
nusitis With Nasal Polyps,” Laryngoscope 131, no. 1 (2021): E26–E33, 
https://​doi.​org/​10.​1002/​lary.​28648​.

 17494486, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/coa.70106 by B

alikesir U
niversity, W

iley O
nline L

ibrary on [03/06/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.amjoto.2014.09.003
https://doi.org/10.1016/j.amjoto.2014.09.003
https://doi.org/10.1016/j.actpsy.2025.104768
https://doi.org/10.1016/j.actpsy.2025.104768
https://doi.org/10.1016/s0194-59989770005-6
https://doi.org/10.1016/s0194-59989770005-6
https://doi.org/10.1002/alr.22109
https://doi.org/10.1007/s00405-012-1969-8
https://doi.org/10.1007/s00405-012-1969-8
https://doi.org/10.1111/coa.12315
https://doi.org/10.1007/s00405-009-1180-8
https://doi.org/10.1002/alr.21408
https://doi.org/10.1016/S0191-8869(01)00213-6
https://doi.org/10.1016/S0191-8869(01)00213-6
https://doi.org/10.5350/DAJPN2012250401
https://doi.org/10.5350/DAJPN2012250401
https://doi.org/10.1177/01455613241294244
https://doi.org/10.1177/01455613241294244
https://doi.org/10.1007/s12070-021-02620-x
https://doi.org/10.1007/s12070-021-02620-x
https://doi.org/10.1001/archotol.1985.00800110054002
https://doi.org/10.1001/archotol.1985.00800110054002
https://doi.org/10.1097/00005537-199901000-00006
https://doi.org/10.1097/00005537-199901000-00006
https://doi.org/10.1080/00016489.2025.2564243
https://doi.org/10.1080/00016489.2025.2564243
https://doi.org/10.3390/jcm9040925
https://doi.org/10.1002/pchj.828
https://doi.org/10.1016/j.bbr.2020.112594
https://doi.org/10.1016/j.bbr.2020.112594
https://doi.org/10.1177/01455613211056553
https://doi.org/10.7759/cureus.101059
https://doi.org/10.1002/alr.23059
https://doi.org/10.1002/alr.23059
https://doi.org/10.1002/lary.28648

	Happiness and Smell: Overlooked Factors in Endoscopic Sinus Surgery?
	ABSTRACT
	Key Points
	1   |   Introduction
	2   |   Material and Methods
	2.1   |   Study Population
	2.2   |   Exclusion Criteria
	2.3   |   Medical and Surgical Management
	2.4   |   Radiological and Endoscopic Evaluation
	2.5   |   Quality of Life and Happiness Assessment
	2.6   |   Olfactory and Mucociliary Function Testing

	3   |   Statistical Analysis
	4   |   Results
	5   |   Discussion
	6   |   Conclusion
	Author Contributions
	Funding
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


