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Self-reported anxiety and depression are unchanged after 
endoscopic sinus surgery for chronic rhinosinusitis*

Background: Prior research has established that anxiety and depression, as measured by the Hospital Anxiety Depression Score 

(HADS), are strongly correlated with disease-specific quality of life (Rhinosinusitis Disability Index – RSDI) in chronic rhinosinusitis 

(CRS). We hypothesized that anxiety and depression would decrease after functional endoscopic sinus surgery (FESS), and further-

more that HADS would predict improvement in RSDI following surgery. 

Methodology: The study cohort from 2014 consisted of 99 CRS patients who underwent nasal endoscopy, RSDI, and HADS 

evaluation. The cohort was segregated by whether or not they underwent FESS and an updated HADS was administered. For 44 

surgical patients, pre- and post-operative RSDI (n=38), Lund-Kennedy (LK) (n=34) and HADS (n=18) scores were compared. Delta 

RSDI was compared between patients with varying levels of anxiety and depression.

Results: Lund-Kennedy scores improved from 5.8 ± 4.1 to 3.2 ± 2.6 following surgery, as did total RSDI (39.3 ± 26.8 to 24.6 ± 29.2). 

Total HADS (9.8 ± 6.4 to 11.3 ± 7.4) and depression and anxiety subscores were unchanged. Linear regression did not reveal a 

correlation between HADS and change in RSDI following FESS. Delta RSDI was not significantly different between patients with 

varying levels of anxiety and depression. 

Conclusions: Despite improvements in objective evidence of sinonasal inflammation (LK) and disease-specific quality of life 

(RSDI), neither depression nor anxiety improved after FESS, nor did the magnitude of psychological comorbidity predict post-

operative improvement in quality of life. Improvement in RSDI was not different among patients with varying levels of anxiety 

and depression. Levels of depression and anxiety may be hard-wired, and therefore not influenced by changes in objective or 

perceived sinonasal disease burden. 
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Introduction
Chronic Rhinosinusitis (CRS) is highly prevalent in the United 

States, with an estimated 1 to 12.1 percent of the population im-

pacted (1-3). The economic burden of CRS remains high, with di-

rect costs between 10 to 13 billion dollars annually, and indirect 

costs exceeding 20 billion dollars (3-8). Despite the documented 

efficacy of medical and surgical therapies for CRS, many patients 

undergoing aggressive treatment continue to report decreased 

overall and disease-specific quality of life (QOL) (9). Persistence 

of subjective symptoms of sinusitis despite radiographic or 

endoscopic evidence of improved sinonasal inflammation may 

be influenced by many factors, including mental and physical 

capabilities (10). Anxiety and depression are prevalent conditions 

that can influence a patient’s perception of the burden of chro-

nic disease states such as CRS, and may furthermore affect the 

magnitude of improvement after surgical intervention (11). 

The lifetime prevalence of depression is between 2 to 14% in the 

general population but significantly higher in patients with CRS, 

ranging from 20 to 25% in this cohort (12-16). This link between 

depression and CRS is consistent with the more general obser-
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vation that the risk of depression is elevated in patients with 

chronic disease (13,17-18). Chronically-ill patients with depression 

have been noted to suffer increased symptom burden, elevated 

functional impairment, and poorer outcomes after interventions 
(19-21). 

Previously, our group reported the results of a prospective study 

of 124 patients with CRS who underwent evaluation of anxiety 

and depression using the Hospital Anxiety and Depression Score 

(HADS) and also completed a disease-specific QOL question-

naire, the Rhinosinusitis Disability Index (RSDI). The published 

results of this study revealed a strong correlation between 

increasing anxiety and depression scores and worsening subjec-

tive sinusitis symptoms, despite the fact that objective mea-

surements of sinonasal disease severity were not significantly 

different between groups. We also noted a high prevalence 

of depression and anxiety in our CRS population (20%). These 

observations support the hypothesis that comorbid anxiety and 

depression are more common in patients with CRS and may 

worsen perception of symptoms and QOL (22). 

Prior research has established that a majority of patients under-

going surgical intervention for CRS experience improvement 

in QOL with regards to nasal obstruction, headaches, postna-

sal drip, hyposmia, and symptoms of asthma (23,24). This QOL 

improvement after functional endoscopic sinus surgery (FESS) is 

maintained for at least 3 years in a typical population (25). Despite 

multiple papers linking psychological comorbidity and impaired 

QOL in CRS, there remains a paucity of data regarding the inter-

action between anxiety/depression and changes in QOL follo-

wing sinus surgery (11,14-16,22,26-29). The current study was designed 

to better elucidate this relationship through the assessment of 

HADS and RSDI before and after elective FESS for CRS with and 

without nasal polyposis. 

Materials and methods
Patients and Methods

Approval was obtained from the Institutional Review Board at 

the University of North Carolina at Chapel Hill prior to accessing 

data from the original prospective study cohort of 124 patients 

presenting to a tertiary rhinology clinic with symptoms of CRS. 

Objective nasal endoscopic findings were quantified using the 

Lund-Kennedy endoscopic score (30); QOL was assessed using 

the Rhinosinusitis Disability Index (RSDI), a validated disease-

specific instrument (31). Comorbid anxiety and depression were 

measured using the previously validated Hospital Anxiety and 

Depression Score (HADS) (32).

In this follow up study, the electronic medical records of the 

original cohort were reviewed, with specific attention as to 

whether patients underwent FESS since initial enrollment. 

Telephone contact was attempted with all 124 patients; those 

consenting to participation in the follow-up study proceeded 

to HADS and RSDI evaluation over the phone. Since RSDI is 

routinely obtained at all rhinology clinic visits, some individuals 

had documented RSDI testing within 6 months and thus only 

the HADS questionnaire was administered via the phone call. 

In those patients who underwent FESS since the initial study, a 

“post-operative” RSDI was included from the 3-9 month post-

operative time frame. Pre and post-operative RSDI scores were 

also noted for any patients who underwent sinus surgery in the 

one-year time frame before our prior study was initiated.

Routine post-operative care for all patients consisted of serial 

debridement, high-volume saline irrigations, and post-operative 

antibiotics, guided by culture when appropriate. Further post-

FESS management was individualized to each patient based 

upon clinical course and endoscopic evidence of appropriate 

healing, consistent with the senior author’s approaches. 

RSDI

The RSDI is a validated disease-specific QOL instrument consis-

ting of 30 questions designed to measure the impact of CRS in 

physical, functional, and emotional domains (31,33). Each question 

is graded on a 0-4 scale, yielding a total possible score ranging 

from 0 to 120. Higher scores on the RSDI indicate worse disease-

specific QOL. 

HADS

The HADS is a validated questionnaire consisting of 14 items 

that the patient rates based on their experience over the past 

week (32). Half of the questions screen for anxiety and half for 

depression; these have been found to be independent measures 
(29). Each question is rated from 0 to 3, giving a total range of 0 to 

21 for each domain. Prior research has suggested that a score of 

0 to 7 indicates the absence of clinical anxiety or depression, 8 to 

10 a possible case of clinical anxiety or depression, and 11 to 21 

a certain case of clinical anxiety or depression (32,34,35). 

Lund-Kennedy Nasal Endoscopy Score

This system is designed to quantify objective evidence of sino-

nasal inflammation observed on nasal endoscopy (36). Indivi-

dual scores are created for polyps (0=none, 1=middle meatus, 

2=beyond middle meatus), discharge (0=none, 1=clear and thin, 

2=thick and purulent), edema (0=absent, 1=mild, 2=severe), 

scarring/adhesions (0=absent, 1=mild, 2=severe) and crusting 

(0=absent, 1=mild, 2=severe). Combining all sub scores for the 

right and left nasal cavities yields a total maximum score of 20. 

Statistics

Data was collected using REDCap electronic data capture tools 

hosted at the University of North Carolina and analyzed with SAS 

statistical software (37,38). Descriptive statistics were utilized for 

demographics. A paired t-test was used to compare the pre- and 

post-operative scores for the Lund Kennedy, HADS, and RSDI. A 

chi-squared test was utilized assess whether there was a relati-
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57.4 ± 14.4 years. Demographics are listed in Table 1. 

Of the 99 CRS patients, 44 (44.4%) underwent FESS within 

the study period or in the preceding year. Within this surgical 

cohort, 35 patients had pre and post-operative RSDI scores re-

corded and 18 patients had pre and post-operative HADS scores 

recorded. The post-operative RSDI was administered 27.4 ± 15.1 

months after baseline RSDI evaluation; post-operative HADS was 

performed 30.1 ± 3.4 months after baseline HADS evaluation. 

Baseline anxiety and depression

Of 99 CRS patients completing RSDI and HADS upon study 

enrollment between April 2013 and August 2014, 21 (21.2%) 

patients scored between 8 and 21 on the anxiety domain of 

the initial HADS questionnaire, indicating possible or confir-

med case of clinical anxiety. Seventeen (17.2%) patients had a 

depression score between 8-21, indicating possible or confir-

med clinical depression. No significant difference was noted in 

the prevalence of baseline depression/anxiety in patients that 

underwent FESS versus those who did not.

A comparison in baseline RSDI scores was completed between 

patients with varying levels of anxiety and depression. A sta-

tistically significant difference was noted in baseline RSDI and 

domain scores (emotional, functional, and physical) between 

patients with anxiety scores 0 to 7 (normal), 8 to 11 (possible) 

and 12 to 21 (confirmed). We found the same trend among de-

pression scores. Patients with “confirmed” anxiety scored 29.2 ± 

7.47 points higher on their baseline RSDI than “normal” patients 

without anxiety. Similarly, patients with “confirmed” depression 

scored 45.7 ± 8.35 points higher on their baseline RSDI than 

“normal” patients without depression, as shown in Table 2.

Chi-squared analysis failed to identify a relationship between 

the presence of anxiety or depression and comorbidities inclu-

ding aspirin-exacerbated respiratory disease (AERD), asthma, 

allergic rhinitis, obstructive sleep apnea (OSA), hypertension, 

heart disease, diabetes, thyroid disease, pulmonary disease, 

kidney disease, or cancer. Furthermore, HADS did not differ 

between patients with CRS with or without nasal polyposis. 

Anxiety and depression after FESS 

Pre- and post-operative HADS scores were compared in order 

to assess whether self-reported anxiety or depression changed 

after surgical intervention for CRS. Among patients who under-

went FESS with baseline HADS data, 18 completed a follow-up 

HADS 24.2 ± 13.3 months after surgery. No significant change in 

total HADS or its anxiety and depression scores were noted after 

surgery (Table 3). Change in HADS score was also compared 

between patients who underwent surgery to those who did not, 

and no significant difference was noted (Table 4). 

Change in QOL after FESS 

Thirty-eight patients who underwent FESS completed pre- and 

onship between baseline anxiety and depression scores to the 

following comorbidities: aspirin-exacerbated respiratory disease 

(AERD), asthma, allergic rhinitis, obstructive sleep apnea (OSA), 

hypertension, heart disease, diabetes, thyroid disease, pulmo-

nary disease, kidney disease, or cancer. The Kruskal-Wallis and 

Mann-Whitney U tests were employed to assess for differences 

in baseline RSDI scores among patients with anxiety and depres-

sion scores in the normal (0-7), possible (8-11), and confirmed 

(12-21) categories. The Kruskal-Wallis test was also utilized to 

assess for differences in the change in RSDI after FESS among 

patients with anxiety and depression scores in each category. As 

there were multiple comparisons in this study, a Bonferroni cor-

rection was utilized giving us a significance cutoff of 0.0125. 

Results 
Out of the 124 patients in the original cohort, 25 were excluded 

due to rhinologic diagnoses other than CRS, including allergic 

fungal rhinosinusitis, mucocele, cystic fibrosis, autoimmune 

disease, or sarcoidosis. Ninety-nine patients completed RSDI 

and HADS testing upon initial study enrollment. The cohort was 

comprised of 39% men and 61% women, with an average age of 

Table 1. Demographics for 99 CRS patients with completed baseline 

RSDI and HADS.

RSDI= Rhinosinusitis Disability Index; HADS= Hospital Anxiety and 

Depression Score; CRS= Chronic Rhinosinusitis; ASA intolerance= 

Acetylsalicylic acid intolerance; OSA=Obstructive Sleep Apnea; 

HTN=Hypertension.

Characteristic number (%)

Age, mean (SD), years 57.4 (14.4)

Follow-up, mean (SD), months 29.2 (0.6)

Sex, No (%)

     Male 40 (39.2%)

     Female 62 (60.8%)

CRS comorbidities, No (%) of patients

     ASA intolerance 2 (1.9%)

     Asthma 31 (31.3%)

     Nasal Polyps 42 (42.4%)

     Allergy 47 (47.5%)

     Prior sinus surgery 49 (48%)

     OSA 14 (14.1%)

     HTN 29 (29.3%)

     Heart disease 12 (12.1%)

     Diabetes 9 (9.1%)

     Thyroid disease 19 (19.2%)

     Pulmonary disease 4 (4.0%)

     Kidney disease 5 (5.1%)

     Cancer 10 (10/1%)
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post-operative RSDI questionnaires, the latter administered 23.3 

± 12.5 months after surgery. Total RSDI improved following FESS 

by 14.7 ± 22.8 points (p<0.002). Significant improvements in the 

emotional, functional and physical domains of the RSDI score 

were also noted after FESS (p<0.002) (Table 3). 

Effects of depression and anxiety on QOL improvement after 

FESS

The change in RSDI (delta-RSDI) following FESS was computed 

by subtracting the 3-9 month post-operative RSDI from the 

baseline pre-operative RSDI score. A higher delta-RSDI thus indi-

cated greater improvement in QOL after surgery. No significant 

differences were noted in delta-RSDI and its domains among 

those with normal, possible or confirmed anxiety or depression 

(Table 5). Anxious and depressed patients thus had a similar 

QOL improvement after surgery than their non-anxious or 

depressed counterparts. 

Discussion
Functional endoscopic sinus surgery (FESS) is an effective 

treatment for CRS refractory to aggressive medical therapy, with 

a majority of patients reporting increased QOL after surgery, 

although objective findings of sinus disease correlate poorly 

with improvement in symptom scores (23,39). Accordingly, patients 

with improved radiologic or endoscopic findings may continue 

to report significant symptoms impacting QOL. Psychological 

factors may contribute to this discrepancy, affecting how pa-

tients perceive their improvement after an objectively successful 

procedure. 

Prior to surgery, our current study population with possible or 

confirmed anxiety or depression experienced significantly worse 

CRS specific QOL than its non-depressed or anxious counterpart. 

This may be secondary to the fact that chronic sinonasal disease, 

depression, and anxiety have some degree of overlap with 

regard to nonspecific symptoms including frustration, sleep 

disturbances and physical pain. 

Several studies have shown that depressed patients with 

chronic diseases do not experience as much symptomatic relief 

or QOL improvement after surgery as non-depressed patients 
(19,40,41). Data regarding the relationship between comorbid 

depression and symptomatic improvement after surgery for 

CRS is conflicting. Bransted et al. reported that CRS patients with 

Table 2. RSDI mean scores in 99 CRS patients with varying levels of anxi-

ety and depression*

HADS Total RSDI RSDI 
emotional

RSDI 
functional

RSDI 
physical

Anxiety 

  Normal (0-7) 24.5 ± 24.2 6.4 ± 8.0 7.6 ± 5.8 10.5 ± 10.0

  Possible
(8-11)

40.8 ± 34.7 12.3 ± 11.0 12.9 ± 10.7 15.8 ± 14.3

  Confirmed 
(11-21)

53.7 ± 29.6 19.2 ± 10.8 17.1 ± 10.5 17.5 ± 9.8

  p-value** 0.0038 0.0007 0.0051 0.0519

Depression 

  Normal (0-7) 23.2 ± 22.1 6.1 ± 7.4 7.1 ± 7.3 9.9 ± 9.1

  Possible 
(8-11)

53.3 ± 33.6 17.9 ± 11.5 16 ± 11.0 19.4 ± 12.7

  Confirmed 
(11-21)

68.9 ± 27.6 23.1 ± 10.0 23.6 ± 8.4 22.1 ± 13.4

  p-value** 0.0001 0.0001 0.0001 0.0048

Table 3. Lund Kennedy, HADS and RSDI scores in CRS patients before 

and after FESS.

RSDI= Rhinosinusitis Disability Index; CRS= Chronic Rhinosinusitis; 

HADS= Hospital Anxiety and Depression Score, *values are mean±SD

**cutoff for significance is 0.0125.

n* Pre-opera-
tive 

(mean SD)

Post-opera-
tive 

(mean SD)

P-value**

Lund Kennedy 31 5.8 ± 4.1 3.2±2.6 0.002

HADS Total 18 9.8 ± 6.4 11.3±7.4 0.37

      Anxiety 18 5.7 ± 3.7 6.2±3.3 0.56

      Depression 18 4.1 ± 3.6 5.1±4.6 0.33

RSDI Total 38 39.3 ± 26.8 24.6±29.4 0.0003

      Emotional 38 12.2 ± 10.1 7.6±10.3 0.0008

      Functional 38 2.4 ± 8.4 8.2±8.2 0.002

      Physical 38 14.7 ± 10.4 8.7±10.5 0.0005

HADS= Hospital Anxiety and Depression Score; RSDI= Rhinosinusitis 

Disability Index; CRS= Chronic Rhinosinusitis; FESS= functional endo-

scopic sinus surgery. *n varies based on how many patients had post-

operative Lund Kennedy, HADS or RSDI completed. **cutoff for signifi-

cance is 0.0125.

Table 4. Comparison of change in RSDI, HADS and Lund Kennedy scores 

in surgical and non-surgical CRS patients*.

No Surgery Surgery

n Mean ± SD n Mean ± SD p-value**

ΔRSDI 42 -4.1 ± 18.5 38 14.8 ± 22.8 0.0001

ΔHADS 23 -1.9 ± 5.9 18 -1.4 ± 6.6 0.81

ΔLK 30 0.8 ± 4.0 31 2.6 ± 4.2 0.09

*change calculated by subtracting most recent score from baseline 

score in non-surgical group, and subtracting 3-9 month post-op score 

from baseline score in surgical group. RSDI= Rhinosinusitis Disability 

Index; HADS= Hospital Anxiety and Depression Score; CRS= Chronic 

Rhinosinusitis; LK=Lund Kennedy.**cutoff for significance is 0.0125.
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depression showed no symptomatic improvement following 

FESS, whereas CRS patients without depression improved 

significantly (15). Alternatively, studies by Mace et al., Smith et 

al., and Litvack et al. reported that depressed patients with CRS 

have worse pre- and post-operative QOL scores, but do in fact 

have a similar magnitude in QOL improvement after surgery 

compared to non-depressed CRS controls (16,27,42). The findings of 

the current study are in concordance the latter authors’ findings, 

with anxious or depressed patients seeing similar benefit in QOL 

following FESS despite a worse starting point. 

Whereas multiple authors have explored the relationship 

between depression and QOL in CRS (15,16,27,42), the role of comor-

bid anxiety in sinus disease is less well studied. The current study 

demonstrated a lack of concordance between the presence of 

both anxiety and depression and the magnitude of RSDI impro-

vement after surgery. This may suggest that similar to depres-

sion, anxious patients with CRS have significantly decreased 

disease specific QOL at baseline but experience a similar mag-

nitude of QOL improvement after surgery when compared to a 

normal patient population. Alternatively, a relationship between 

depression or anxiety and delta-RSDI may have been obscured 

by low statistical power or the inherent differences in the two 

instruments. The RSDI was designed to assess the physical, 

emotional and social functioning impact that rhinosinusitis has 

on a patient long term, whereas the HADS comprises statements 

which the patient rates based on their experience over the past 

week, meaning that a patients measured anxiety and depression 

may be expected to change on a weekly basis (31-33). 

In addition to exploring the effects of comorbid anxiety and de-

pression on changes in QOL after FESS, the current study sought 

to assess whether the underlying anxiety/depression itself could 

improve with surgical modification of the sinonasal inflamma-

tory disease state. Other studies have demonstrated improve-

ment in psychological comorbidity after surgical intervention 

for separate diseases (43,44). With regard to CRS, Levy et. al utilized 

the psychological components of the SNOT-22 and found that 

CRS patients experienced an improvement in “psychological-

related symptoms” at about 14 months after sinus surgery (45). 

Of particular relevance, Litvack et al. reported that CRS patients 

experienced improvement in depression as measured by the 

PHQ-9 after sinus surgery (27).

Contrary to these previous findings, patients in the current study 

did not demonstrate improvement in anxiety or depression 

after FESS, and in fact trended toward higher HADS scores after 

surgery, although this finding was not statistically significant. 

The SNOT-22 was not validated to assess depression or anxiety, 

so this is likely not an equal comparison (46), although the PHQ-9 

does have similar responsiveness and internal reliability as HADS 
(47,48). The discrepancy may be in part related to the longer time 

course of the current study; Litvack’s patients underwent repeat 

depression assessment at 13.3 ± 5.4 months post-operatively 

whereas the current study population underwent repeat anxi-

ety/depression assessment at 30.1 ± 3.4 months after baseline 

evaluation. Although further research is needed before defini-

tive conclusions can be made with regard to anxiety and depres-

sion and surgical intervention for CRS, the current data may 

suggest that initial improvements in psychological comorbidity 

following FESS slowly degrade over the course of several years 

back to a baseline, “hard-wired” level of anxiety and depression.

Interpretation of the current results is tempered by a relatively 

small sample size due to a reduced response rate within our ori-

ginal published cohort. Additionally, we did not assess whether 

patients who scored higher on the anxiety and depression ques-

tionnaire were undergoing treatment for anxiety or depression. 

We also did not counsel the patients in any way, or recommend 

psychological evaluation if they had “confirmed” anxiety or 

depression based on the HADS. 

Conclusion
It remains unclear whether subsets of CRS patients report higher 

symptom burden due to comorbid anxiety and depression, or 

if discomfort from the CRS itself contributes to worsening of 

psychological angst. Anxiety and depression may become hard-

wired in CRS patients due to the chronicity of the disease and 

the emotional, functional and physical toll it takes. Anxiety and 

depression may contribute to the pathogenesis of the disease 

as other studies have suggested (49-51). Although the data are pre-

liminary, the longer interval between pre- and post-operative 

assessment of psychological comorbidity utilized in the current 

Table 5. Change in RSDI scores before and after surgery in 38 surgical 

CRS patients with varying levels of anxiety and depression*.

HADS Δ Total 
RSDI

Δ RSDI 
emotional

Δ RSDI 
functional

ΔRSDI 
physical

Anxiety

 Normal (0-7) 14.4 ± 18.8 3.7 ± 5.4 4.1 ± 6.8 6.5 ± 8.9

 Possible 
(8-11)

20 ± 18.9 5.8 ± 5.9 7.8 ± 6.1 6.5 ± 9.4

 Confirmed 
(11-21)

10.5 ± 38.9 6 ± 15.0 2.8 ± 11.5 1.7 ± 14.1

 p-value** 0.91 0.84 0.62 0.9

Depression

 Normal (0-7) 14.2 ± 20.3 3.9 ± 7.3 4.2 ± 6.2 6 ± 9.5

 Possible 
(8-11)

6 ± 15.6 4.5 ± 4.9 4 ± 2.8 -2.5 ± 7.8

 Confirmed 
(11-21)

19.8 ± 42.0 7.3 ± 11.9 5 ± 17.0 7.5 ± 13.8

 p-value** 0.49 0.68 0.46 0.3

RSDI= Rhinosinusitis Disability Index; HADS= Hospital Anxiety and 

Depression Score; CRS= Chronic Rhinosinusitis. *values are mean±SD. 

**cutoff for significance is 0.0125.
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