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Abstract
OBJECTIVE—To prospectively measure the prevalence and effect of symptomatic depression on
chronic rhinosinusitis (CRS) patients’ quality of life (QOL), disease-severity, and outcomes of
endoscopic sinus surgery (ESS).

STUDY DESIGN—Prospective cohort study

SETTING—Academic, tertiary care center

SUBJECTS AND METHODS—Seventy-six patients with CRS were enrolled prior to ESS and
followed post-operatively for a mean of 13.3 months(SD 5.5). Lund-MacKay CT score, Lund-
Kennedy endoscopy score, Patient Health Questionnaire-9 (PHQ-9), 2 disease-specific QOL
instruments (Rhinosinusitis Disability Index [RSDI] and Chronic Sinusitis Survey [CSS]), and one
general QOL instrument (Medical Outcomes Study Short Form-36 [SF-36]) were measured.
Differences in outcome scores were analyzed using univariate and multivariate analyses.

RESULTS—Only 7 (9.2%) patients reported a history of depression, but 19 (25.0%) of patients
scored in the range of moderate or severe depression on the PHQ-9. Mean (SD) preoperative
scores were significantly worse in depressed patients on the RSDI (62.7 [18.2] vs 45.3 [16.3];
p<0.001) and 7 of 8 SF-36 domains (all p ≤ 0.011). Patients with depression significantly
improved on both disease-specific QOL instruments (mean change RSDI: 33.5 [24.7], p=0.017;
CSS: 25.0 [20.9], p=0.012) and three SF-36 domains (all p≤0.050). Post-operative change scores
were not significantly different from patients without depression on the RSDI, CSS, or SF-36.
Severity of depression significantly improved postoperatively in depressed patients (preoperative
PHQ-9 scores: 13.4 [2.0] vs 6.1 [4.5], p=0.017).

CONCLUSION—CRS patients with depression had worse baseline QOL than other CRS
patients, but experienced comparable postoperative improvement in QOL after ESS. Interestingly,
depression severity significantly improved after ESS.
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INTRODUCTION
Multiple comorbidities have been proposed to modify chronic rhinosinusitis (CRS): one of
these is depression.1,2 Major depressive disorder affects 13 to 14 million Americans yearly,
is a leading cause of disability in the population between 15 and 44 years old, and is
estimated to cost $83 billion annually.3,4 The prevalence of depression has been estimated to
be between 5.4% and 8.9% in the general population, but is much more common in patients
with chronic disease and has been estimated to be in the range of 14%–36%.5,6 It is a
common comorbidity in medical illnesses as diverse as coronary artery disease, congestive
heart failure, cerebrovascular disease, diabetes, and cancer.

Depression negatively impacts outcomes of care in chronic disease and has been associated
with increased risk of morbidity and mortality.7–10 The data in the CRS literature is much
more limited. The prevalence of depression in patients with CRS is estimated to be in the
range of 20–25%.11–13 Most studies are limited by self-reported depression status; few use
objective screening measures. High levels of depression in patients with CRS have been
associated with increased utilization of health care resources including increased antibiotic
use, missed workdays, and more physician visits.14

Several authors have reported worse disease-specific quality of life (QOL) in CRS patients
with depression, whereas others have reported similar disease-specific symptoms to other
patients.1,2,11–13 Some have reported similar outcomes after surgical treatment for depressed
and non-depressed patients whereas others report depression as a negative predictor of
postoperative QOL outcomes.1,2,11–13 Given the discrepancy between studies, frequent use
of self-reported depression in these studies, and intermittent use of prospective data, we set
out to examine the role of depression in surgical treatment of patients with CRS in a
prospective fashion with objective measures of both depression and outcomes of care.

The specific aims of this study are three-fold. The first aim is to estimate the prevalence of
symptomatic depression in patients with CRS presenting for surgery using an objective
screening tool for depression and depression disease-severity. The second aim is to compare
measures of CRS disease-severity in patients with and without symptomatic depression
including computed tomography (CT), endoscopy and QOL. The third aim is to
prospectively measure and compare changes in long-term disease-specific and general
health-related QOL outcomes after endoscopic sinus surgery (ESS) in patients with and
without depression.

MATERIALS AND METHODS
Study Population and Data Collection

All adult (≥18 years) subjects were enrolled prospectively within an academic, tertiary care
setting for ambulatory patients presenting with CRS. All subjects met the diagnosis of CRS
as defined by the 2007 Adult Sinusitis Guidelines.15 Subjects were enrolled by trained
research personnel prior to surgery. Subjects completed standard medical history intake
documentation and underwent a physical examination. Demographic data and presence or
absence of other clinical characteristics including nasal polyposis, asthma, allergies, aspirin
intolerance, and smoking were documented by the physician and confirmed through
physical examination when appropriate. Computed tomography and endoscopy findings
were recorded. Patients were asked to report a history of depression on the intake form and
any anti-depressant medication they were using. Patients also completed the Patient Health
Questionnaire-9 (PHQ-9) and QOL surveys at the time of enrollment and all follow-up
visits. The Institutional Review Board at Oregon Health & Science University provided
approval of study protocol and the informed consent process.
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Measurement of Depression
The 9-item Patient Health Questionnaire (PHQ-9) is a validated and reliable self-
administered survey which can be used as both a diagnostic tool and measure of depression
severity (score range: 0–27).16 The 9 questions are based on criteria from the fourth edition
of the Diagnostic and Statistical Manual of Medical Disorders (DSM-IV)17 for major
depression. Each question is scored from 0 (not at all) to 3 (nearly every day) and is based
on disease severity. A positive test for depression was defined by a PHQ-9 score ≥ 10 in
patients; in addition, patients had to report a high score on question 1 or 2 (ie, “little interest
or pleasure in doing things” or “feeling down, depressed, or hopeless” more than half the
days in the past 2 weeks) and suffer from functional impairment as a consequence of these
symptoms. This definition has a sensitivity of 88% and specificity of 88% for major
depression.16 Internal reliability is excellent (Cronbach’s alpha 0.86–0.89) while test-retest
reliability is also excellent.16 Diagnostic validity of the PHQ-9 was established in 2 studies
involving 3,000 patients in two settings and is also sensitive to changes in depression
severity over time.18–20 It was administered to each individual at the initial and follow-up
visits.

Measurement of CT and Endoscopy
Preoperative CT scans were evaluated and staged in accordance with the Lund-Mackay
scoring system (score range, 0–24) where higher scores represented higher severity of
disease. 21 Endoscopy exams were scored using the Lund-Kennedy endoscopy scoring
system (score range, 0 – 20) where higher scores represented worse disease. 22

Measurement of Disease-Specific and General Health-Related QOL
Subjects were asked to complete 2 brief, validated disease-specific QOL surveys and one
general health-related QOL instrument pre- and postoperatively. The Rhinosinusitis
Disability Index (RSDI) is a validated disease-specific self-administered survey consisting
of 3 domains: physical, functional, emotional (score range, 0 – 120).23 Patients were asked
to rate each item on a Likert scale with a higher score representing a higher impact of
disease. The RSDI has been found to have high discriminative ability and sufficient
reliability (Cronbach’s α = 0.95, r =0.60 – 0.92), is responsive to changes in health status,
and predicts rhinitis-specific health outcomes.24,25

The Chronic Sinusitis Survey (CSS) is a validated disease-specific self-administered 6-item
monitor of sinus-specific outcomes comprised of 2 subscales: symptom and medication use
(score range, 0–100).26 Responses reflect the severity of sinus symptoms and degree of
medical therapy for CRS over the previous 8 weeks. Scoring of the CSS involves the use of
a transformation such that higher scores represent a lower impact of disease. The CSS is
valid, reliable, and responsive (Cronbach’s α = 0.73, r = 0.86).24,26

The Medical Outcome Study Short Form-36 Health Survey (SF-36) is self-administered and
used to measure general health-related QOL (score range, 0–100).27 The SF-36 measures
patients’ function in eight domains. Scoring involves transformation algorithms with higher
scores representing a lower impact of chronic disease. This survey is among the most widely
used tools for measuring general health-related QOL; it allows for comparisons between the
impact of CRS and other chronic diseases on general health-related QOL. 26,27

Statistical Analyses
All statistical analyses were performed using SPSS v.17.0 statistical software (SPSS Inc.,
Chicago, IL). Graphical analysis was used to examine normality assumptions and
descriptive statistics were calculated for all measures. The proportion of patients who met
the criteria for depression was reported. Univariate analyses (t tests, Mann-Whitney U tests)
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were used to compare mean differences in depressed and non-depressed patients with regard
to demographic data, baseline characteristics, CT scores, endoscopy scores, disease-specific
and general QOL scores, and change scores based on the underlying distributions of the
data. Pearson’s chi-square was used to compare proportions; Fischer’s exact test was used
where contingency table cells had less than 5 observations. A multivariate analysis of
variance test (Hotelling T) was used to assess global differences in all 8 SF-36 subscale
scores between patients with and without depression. A p value ≤ 0.05 was considered
statistically significant.

RESULTS
Baseline Characteristics of Study Population

Between August 2007 and December 2008, 76 patients were enrolled in the study. Seventy
percent (n=53) were followed for at least 6 months postoperatively, including 8 patients with
depression and 45 patients without depression. Mean (SD) follow-up was 13.3 (5.4) months.
At enrollment, 7 (9.2%) patients reported a history of depression. However, 19 (25.0%)
scored positively for depression using the PHQ-9 criteria. Of patients who scored positively,
5 (26%) were being treated with antidepressant medication. Mean preoperative PHQ scores
for patients with depression was 15.1(3.5) and 6.9 (3.7) for patients without depression.

Baseline characteristics of patients with and without PHQ-9-determined depression are
reported in Table 1. A smaller proportion of patients with depression had asthma as
compared to patients without depression (10.5% vs 42.1%; p=0.013). There was no
difference in mean age or the proportion of patients with nasal polyps, allergies, aspirin
intolerance, or who smoked.

Baseline Disease-Severity as Measured by CT, Endoscopy, and Quality of Life
There was no difference in mean (SD) baseline Lund-Kennedy Endoscopy scores (7.0 [3.1]
vs 7.8 [3.9]; p=0.406) or Lund-Mackay CT scores (13.0 [5.6] vs 13.8 [6.5]; p=0.645) in
patients with and without depression.

Disease-specific and general health-related QOL scores are reported by depression status in
Table 2. Patients with PHQ-9-diagnosed depression scored worse than nondepressed
patients on all 3 RSDI subscales and total RSDI score (all p ≤ 0.015). There was no
difference between depressed and non-depressed patients for the CSS subscales or total CSS
score (p ≥ 0.264). Patients with symptomatic depression scored worse than other patients on
7 of the 8 subscales of the SF-36: bodily pain, mental health, physical function, physical
role, emotional role, social function and vitality (all p≤ 0.011). There was no difference in
general health scores (p= 0.138).

Post-Operative Change in Depression Severity and QOL
In depressed patients with pre- and postoperative scores, the severity of depression
significantly improved from a preoperative PHQ-9 score of 13.4(2.0) to a postoperative
PHQ-9 score of 6.1(4.5) (p=0.017).

Postoperative change scores for disease-specific and general-health related QOL are
reported in Table 3. Patients with depression experienced significant improvement on the
total RSDI and all 3 RSDI subscales (all p≤0.036). Patients with depression experienced
significant improvement on the total CSS (p=0.012) and CSS medication subscale (p=0.046)
and trended towards improvement on the CSS symptom subscale (p = 0.058). Patients
without depression experienced significant improvement across all domains of the RSDI (all
p< 0.001) and CSS (all p ≤ 0.003). Mean changes in disease-specific QOL scores in
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depressed patients were not significantly different from the change scores in non-depressed
patients (p ≥ 0.223).

Depressed patients experienced statistically significant postoperative improvement in 3
SF-36 domains: physical role (53.1 [36.4], p=0.017), social function (23.4 [23.6], p=0.034),
and bodily pain (23.3 [26.8], p=0.050). There was a trend towards improvement in the
emotional role subscale (29.2 [37.5], p=0.068). Patients without depression experienced
statistically significant improvement in all 8 SF-36 domains (all p ≤ 0.019).

Despite these differences, mean change scores in all SF-36 subscales in depressed patients
(range, 10.9–53.1) were not significantly different than change scores from patients without
depression (range, 6.4–26.1; all p ≥ 0.085). There was no global difference in SF-36 change
scores between patients with and without depression (t=0.121; p=0.742).

DISCUSSION
In this prospective cohort study, depression was present in 25% of patients with CRS
presenting for surgical treatment. Although preoperative CT and endoscopy scores were not
different, patients with depression experienced significantly worse baseline disease-specific
and general health-related QOL as measured by the RSDI and SF-36, respectively. Despite
these baseline differences, patients with depression reported statistically significant
improvement in disease-specific and general health-related QOL. In addition, change scores
in disease-specific and general health-related QOL were comparable to patients without
depression (ie, patients with depression experienced just as much improvement following
ESS).

Depression appears to be a common problem in patients with CRS. While no exact estimates
exist based on objective criteria in population-based studies, our findings are consistent with
other reports in the CRS literature. Brandsted and Sindwani12 reported a prevalence of 25%
in patients with CRS based on self-report and use of antidepressant medications. Davis et
al11 also reported an estimated 25% prevalence of depressive disorders based on the PHQ-9.
We previously reported a prevalence of 22.5% based on self-report in a different study
population. 13 These estimates are greater than the general population and are akin to the
prevalence of depression reported in other chronic medical conditions.

Data suggests that depression in patients with CRS negatively impacts patients’ symptom
burden, ability to function, and QOL. In our study, patients with depression experienced
worse disease-specific and general-health related QOL, even when other measures of
disease-severity, including CT and endoscopy, were similar. Others have reported increased
pain, increased oropharyngeal and total CRS symptoms, worse energy level, difficulty with
daily activities, and occupational impairment.12,14

The role of depression in the outcomes of surgical care for patients with CRS is more
controversial. In a retrospective case-control study of 17 depressed and 23 nondepressed
patients, Brandsted and Sindwani12 reported that depressed patients did not experience
improvement in disease-specific symptoms after surgery as compared to other patients
without depression. In a prospective study of 95 patients, Davis et al11 found that patients
with elevated psychiatric distress had worse preoperative and postoperative QOL scores but
similar change 12 months after surgery. In another prospective study, Smith et al1 found that
depression was associated with less improvement in disease-specific QOL after ESS. Of
note, these data were adjusted for baseline health-related QOL which is often used to
improve efficiency, control confounding, and avoid floor and ceiling effects. However,
controlling for baseline health-related QOL may also bias regression coefficient estimates if
baseline function and depression are strongly associated. We further examined this issue and

Litvack et al. Page 5

Otolaryngol Head Neck Surg. Author manuscript; available in PMC 2012 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



reported that baseline adjustment of depression may in fact have overcontrolled the variable
of interest.13 When baseline depression was not adjusted for, depressed patients reported
worse QOL preoperatively and postoperatively, but experienced similar amounts of change
in disease-specific QOL. More recently, we examined depression in a multi-institutional
study and found that it did not predict post-operative QOL, but again, this depended on self-
report which can under- or overestimate the actual prevalence.2

To address the limitations associated with self-reported depression, patients completed
screening with an objective depression screening instrument. Patients with depression
presented with worse disease-specific and general health-related QOL before surgery but
experienced similar degrees of improvement postoperatively. Several of these change scores
were statistically significant. Some of these postoperative change scores were not
statistically significant, but were clinically significant and comparable to other patients in
the cohort; this discrepancy is likely due to the smaller sample size of depressed patients
with long-term follow-up. Clinicians can find it frustrating to treat a subgroup of patients
with depression that report lower QOL after surgery than others in their practice. In fact,
depressed patients improved after surgery and this improvement was comparable to other
patients (Figure 1). In a sense, clinicians may need to redefine their internal expectations
when treating patients with depression who may be more symptomatic than others but, when
asked, still experience significant improvement following treatment.

It is important to note that symptomatic depression was determined by an objective
screening tool, the PHQ-9, rather than a complete psychiatric evaluation. The PHQ-9 was
chosen because it is valid, reliable, sensitive to change and easy to use. It has a high
sensitivity and specificity for major depression. It does not replace a comprehensive
psychiatric evaluation but serves as a practical tool to use within the limitations of a busy
clinical practice. It also provides an element of objectivity to an often self-reported diagnosis
in the clinic. Studies that do not use an objective measure of depression are susceptible to
misclassification bias. In addition, we were most interested in identifying patients with
symptomatic depression. Some patients had a prior diagnosis of clinical depression, had
been successfully treated, and acted more like patients without a diagnosis of clinical
depression. Conversely, there were patients who screened positively for depression that had
not been previously diagnosed or treated for various reasons and yet were symptomatic. To
address the issue of most interest to us, we chose to identify patients with symptomatic
depression, diagnosed or undiagnosed.

Data was collected at a single institution and a tertiary care referral center; data may not
necessarily be generalizable to all patients with sinusitis and depression. However, data from
other research suggests that this issue is also pertinent to those practicing in the
community.11 Finally, long-term follow up of patients in a prospective fashion can be
challenging and expensive, particularly in depressed patients. This questionnaire was
presented prior to surgery and each follow up visit after surgery. Patients were lost to
follow-up for multiple reasons including moving, changes in insurance, and long distance
travel in which case some patients chose to have follow-up closer to home. To address
potential biases with follow-up, baseline characteristics in patients with and without long-
term follow-up were analyzed; no major differences were noted. To account for the lack of
statistically significant improvement in postoperative scores across some domains,
prospective studies with larger sample sizes of depressed patients are warranted.

One interesting finding of this study was that the severity of depression as measured by the
PHQ-9 lessened after sinus surgery. We do not suggest that surgery improves depression.
This may represent an incidental finding in preliminary data, but is worth further
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investigation as there appears to be a complex interplay between depression and chronic
disease in much of the literature.

CONCLUSION
In summary, depression is common and underreported in patients with CRS. Depression
significantly impacts patients’ QOL. Depressed patients with CRS report worse disease-
specific and general health-related QOL than other CRS patients, but experience comparable
postoperative improvement in QOL after ESS. Perhaps with better diagnosis and treatment
of depression in this subset of patients, their outcomes of care can be further improved.
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Figure 1.
Although both patients with and without depression experience similar improvement in
QOL after sinus surgery, they do so from different baselines. ESS, endoscopic sinus surgery.
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Table 2

Preoperative Quality of Life in CRS Patients With and Without Depression

Depressed Not depressed

Mean (SD) Mean (SD) P Value

RSDI Total 62.7 (18.2) 45.3 (16.3) 0.001*

   Physical Subscale 24.5 (6.8) 18.1 (6.8) 0.002*

   Functional Subscale 19.5 (6.7) 14.9 (6.4) 0.015*

   Emotional Subscale 18.7 (7.6) 12.3 (6.3) 0.001*

CSS Total 33.1 (16.2) 38.3 (19.2) 0.336

   Symptom Subscale 17.2 (18.8) 26.9 (26.9) 0.264

   Medication Subscale 48.9 (24.2) 49.6 (25.4) 0.926

SF-36

   Bodily Pain 39.3 (20.0) 61.2 (24.6) 0.001*

   Mental Health 52.3 (16.1) 69.5 (17.8) 0.001*

   Physical Function 57.0 (21.9) 73.1 (26.3) 0.009*

   Physical Role 13.3 (22.9) 41.8 (37.9) 0.006*

   Emotional Role 26.7 (36.1) 62.1 (39.7) 0.003*

   Social Function 37.5 (17.7) 62.7 (26.2) 0.001*

   General Health 43.2 (22.2) 53.9 (24.8) 0.138

   Vitality 20.7 (14.7) 38.4 (22.3) 0.011*

*
p≤0.05; SD=standard deviation; RSDI=Rhinosinusitis Disability Index score; CSS=Chronic Sinusitis Survey score; SF-36=Medical Outcomes

Study Short Form-36 score.
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