
UC Davis
UC Davis Previously Published Works

Title
Patient‐centered decision making: the role of the baseline SNOT‐22 in predicting outcomes 
for medical management of chronic rhinosinusitis

Permalink
https://escholarship.org/uc/item/52n6x33s

Journal
International Forum of Allergy & Rhinology, 6(6)

ISSN
2042-6976

Authors
Steele, Toby O
Rudmik, Luke
Mace, Jess C
et al.

Publication Date
2016-06-01

DOI
10.1002/alr.21721
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/52n6x33s
https://escholarship.org/uc/item/52n6x33s#author
https://escholarship.org
http://www.cdlib.org/


Patient-Centered Decision Making – The Role of the Baseline 
SNOT-22 in Predicting Outcomes for Medical Management of 
Chronic Rhinosinusitis

Toby O Steele, MD1, Luke Rudmik, MD, MSc2, Jess C. Mace, MPH3, E. Adam S DeConde, 
MD4, Jeremiah A. Alt, MD, PhD5, and Timothy L. Smith, MD, MPH3

1Department of Otolaryngology-Head and Neck Surgery; University of California, Davis Medical 
Center; Sacramento, California, USA

2Division of Otolaryngology-Head and Neck Surgery, Department of Surgery, University of 
Calgary, Calgary, Alberta, Canada

3Division of Rhinology and Sinus/Skull Base Surgery, Oregon Sinus Center, Department of 
Otolaryngology – Head and Neck Surgery; Oregon Health & Science University, Portland, 
Oregon, USA

4Division of Otolaryngology – Department of Surgery, University of California San Diego, San 
Diego, California, USA

5Sinus and Skull Base Surgery Program, Division of Otolaryngology - Head and Neck Surgery, 
Department of Surgery; University of Utah School of Medicine, Salt Lake City, Utah, USA

Abstract

 Background—For patients with chronic rhinosinusitis (CRS), the decision to elect continued 

medical management vs. surgery is complex and involves tradeoffs between benefits, risks, and 

overall effectiveness of each therapy. The purpose of this study is to investigate whether baseline 

disease-specific quality of life (QOL) can assist in predicting outcomes in patients with refractory 

CRS who elect continued medical management.

 Methods—CRS patients electing medical management were enrolled in a prospective, multi-

institutional cohort study. Patients were stratified into pre-treatment Sino-nasal Outcome Test 

(SNOT-22) subgroups based on 10-point score increments (e.g. 10-19,20-29,30-39,etc.) to capture 

potential outcome differences by baseline SNOT-22 disease burden. The proportion of patients 

achieving minimal clinically important difference (MCID≥9 points) and relative improvement (%) 

for each score category were calculated.
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 Results—Seventy-five CRS patients with a mean pre-treatment SNOT-22 score of 45.2[16.6] 

were followed for a mean of 14.9 months. The majority of participants electing medical therapy 

failed to improve one MCID (57%) with a mean relative score improvement of 16%. Overall, 37% 

of patients maintained baseline SNOT-22 QOL status, while 20% of patients deteriorated >1 

MCID. When treatment crossover patients (to ESS) were included (n=117), approximately 1 in 4 

(27%) patients achieved a MCID.

 Conclusions—Results from this study suggest that the majority of CRS patients electing 

ongoing medical management with low baseline disease-specific QOL impairment maintain stable 

QOL with continued medical management. Furthermore, of CRS patients electing ongoing 

medical therapy, approximately 1 in 4 patients achieved MCID while 1 in 5 experienced 

deterioration by >1 MCID.

MeSH Key Words

Sinusitis; outcome assessment; patient outcome assessment; case-control studies; medical therapy 
management

 Introduction

Many patients with chronic rhinosinusitis (CRS) will remain symptomatic despite medical 

management and be faced with a treatment decision to either continue with medical 

management alone or undergo endoscopic sinus surgery (ESS). 1-3 This decision is often 

multifactorial and includes both the provider and patient's analysis of a sum of factors 

including associated risks, benefits, and financial costs. Further, and possibly more 

important to patients making these decisions, is the impact CRS has on physical and mental 

well-being, lost quality of life (QOL), impaired productivity, and concern over the financial 

impact associated with the chosen treatment.

Previous investigation has demonstrated that CRS specific QOL as measured by the Sino-

Nasal Outcomes Test-22 (SNOT-22) heavily influences a patient's decision to undergo 

endoscopic sinus surgery.4 The stratification of SNOT-22 scores (e.g 0-10, 10-20, 20-30, etc) 

prior to ESS provides additional information for the patient-centered decision making 

process. Rudmik et al. demonstrated that patients with a SNOT-22 score >30 had an 80% 

chance of achieving the minimal clinically important difference (MCID) following ESS in a 

US-Canadian based cohort, while Hopkins et al. demonstrated that patients with SNOT-22 

scores >30 had a 66% chance of achieving the MCID in a large cohort from the United 

Kingdom.5,6 The ability to utilize a patient-reported outcome, such as the SNOT-22, 

advances the understanding of expected patient outcomes, improves the patient-physician 

shared decision making process, and may help to reduce the risk of unwarranted practice 

variation in the future.7 Given that CRS specific QOL is a major factor in a patient's decision 

to continue medical therapy or elect ESS, knowledge regarding expected outcomes from 

medical management is necessary to accurately counsel patients in regards to their treatment 

choices.

The primary objective of this study was to evaluate whether baseline disease-specific quality 

of life as measured by the SNOT-22 can assist in predicting outcomes in patients with 
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refractory CRS who elect continued medical management. Outcomes from this study may 

improve the patient-provider shared-decision making process in patients with refractory 

CRS who elect continued medical management.

 Materials and Methods

 Study Population

Investigational data were obtained from a non-randomized, prospectively collected database 

designed to evaluate various treatment outcomes in adult (≥18 years) patients with CRS for a 

multi-institutional trial funded by the National Institutes of Health (clinicaltrials.gov: 

#NCT01332136). Patients were diagnosed with persistent symptoms of CRS defined by 

criteria described by the American Academy of Otolaryngology.8,9 All study participants 

had completed previous unstandardized medical therapy including, but not limited to, at 

least one course (≥14 days) of broad spectrum or culture-directed antibiotics and at least one 

course of either topical corticosteroid application (≥21 days) or a 5 day course of systemic 

corticosteroids. Patients met inclusion criteria if they elected to continue therapeutic 

treatment applicable to individual disease progression and patient tolerance under the 

discretion of the enrolling physician. Preliminary findings from this clinical trial have been 

previously published.10-13

The Institutional Review Board (IRB) at each enrollment site governed all investigational 

protocols and informed consent procedures. Enrollment sites were comprised of sinus and 

skull base surgery clinics within academic hospital systems including Oregon Health & 

Science University (OHSU; Portland, OR., IRB#7198), Stanford University (Palo Alto, CA., 

IRB#4947), the Medical University of South Carolina (Charleston, SC., IRB#12409), and 

the University of Calgary (Calgary, Alberta, Canada, IRB#E-24208), while central 

coordinating services were conducted at OHSU. Study participants were assured that study 

consent was voluntary and standard of care was not altered due to study protocols.

During each baseline enrollment meeting, participants were asked to provide detailed 

demographic information, as well as social and medical history cofactors including, but not 

limited to: age, gender, asthma, nasal polyposis, depression, allergy, and history of previous 

sinus surgery. Participants were followed for up to 18 months post-treatment and interim 

evaluations during regular 6 month intervals, either during physician-directed clinical 

appointments or via follow-up mailings using postal service and self-addressed return 

envelopes.

Study participants with comorbid ciliary dyskinesia, cystic fibrosis or any condition 

dependent on prolonged corticosteroid therapy were excluded from final analyses due to the 

heterogeneity of these diseases and the potential variation in treatment algorithms. 

Additional participants were excluded if they had not yet entered the primary post-treatment 

follow-up period (< 6 months). Patients with baseline SNOT-22 total scores between 0-9 

were excluded due to the inability to achieve an MCID on reported scores (Figure 1).
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 Treatment Modality

Prior to any study enrollment meeting, and following physician directed counseling, patients 

self-selected subsequent treatment for symptoms related to CRS. For the purposes of this 

study, patients electing continued medical management met primary inclusion criteria. 

Patients could also be categorized into a treatment crossover cohort of patients initially 

electing medical therapy who elected to change treatment modality to include endoscopic 

sinus surgery (ESS) at some point during the study duration. This treatment crossover cohort 

was included in the analysis to evaluate the treatment outcomes of all patients who initially 

elected medical management.

 Measures of Medication Use

Preoperative and postoperative outcome evaluations also included questions of past days of 

medication use (days out of the previous 90) including: antibiotics, systemic corticosteroids, 

topical corticosteroid drops, topical corticosteroid sprays, antihistamines, decongestants, 

leukotriene modifiers, and saline irrigations.

 Primary Outcome Measure

Study participants were asked to complete the SNOT-22 to evaluate the severity of 

symptoms related to CRS (©2006, Washington University, St. Louis, MO) during the 

baseline enrollment period and during each follow-up evaluation. The SNOT-22 is a 

validated, treatment outcome measure applicable to chronic sinonasal conditions.14 

Individual item scores are measured using patient selected responses on a Likert scale where 

higher scores indicate worse symptom severity as follows: 0= “No problem”; 1=”Very mild 

problem”; 2=”Mild or slight problem”; 3=”Moderate problem”; 4=”Severe problem”; 

5=”Problem as bad as it can be”. Higher total scores on the SNOT-22 suggest worse patient 

functioning or symptom severity (score range: 0-110). A MCID on the SNOT-22 has been 

previously described as an improvement of at least 8.9 points following ESS.14 The 

percentage of participants who reported achieving a MCID during continued medical 

management for CRS was evaluated across 10 baseline SNOT-22 score categories using 10-

point increments from 10 to 110. Ten point increment score categories were chosen to 

improve the provider's ability to compare outcomes across studies, as results examining the 

predictive value of the SNOT-22 for surgically managed patients have previously been 

published using 10 point increments.5,6,14 Due to low sample sizes for participants with 

scores >70, these participants were grouped together and reported as SNOT-22 score >70. A 

total of 7 groups were analyzed.

 Data Management

Study data were coded using unique study identification numbers and stripped of all 

protected health information to ensure confidentiality before transfer to OHSU from each 

enrollment site. All study data were manually entered into a relational database (Microsoft 

Access, Microsoft Corp., Redmond, WA.) and statistical analyses were conducted using 

commercially available software (SPSS v.22, IBM Corp., Armonk, NY). All data were 

evaluated descriptively while data normality was verified for all continuous measures using 

distributive analysis. Baseline characteristics and comorbid conditions were compared 
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across baseline SNOT-22 score categories using Pearson's chi-square omnibus (χ2) testing 

with 2×7 contingency tables and the Kruskall-Wallis omnibus test for continuous variables. 

McNemar's (χ2) testing was used to compare the prevalence of medication use between 

baseline and follow-up evaluations. Reported p-values represent findings from ‘global’ 

omnibus tests which indicate a significant difference between at least two SNOT-22 scoring 

categories. The prevalence of participants reporting at least a 9-point improvement in 

SNOT-22 scores is described for each baseline SNOT-22 score category. Relative 

improvement across baseline categories of SNOT-22 total scores was determined for each 

participant with the formula: [(postoperative score) – (preoperative score)/(preoperative 

score)] × 100. Greater negative percentage values of mean relative improvements represent 

greater postoperative improvements in relation to a patient's baseline symptom status.

 Results

After initial applied exclusion criteria, a total of 99 participants with refractory CRS who 

opted to continue with medical management alone were included for preliminary analysis 

while 75/99 (78%) subjects met the >6 month follow-up inclusion criteria and were followed 

for an average of 14.9 ± 4.6 months. The number of participants in each of the 7 final 

baseline SNOT-22 score categories followed an approximate standard normal distribution 

with reduced sample sizes (Figure 2).

Overall cohort characteristics and comorbid conditions were compared across baseline 

SNOT-22 score categories (Table 1). No significant differences between any two SNOT-22 

baseline score categories were found across any baseline measure using omnibus testing 

(p>0.050).

 Overall Improvement Across Baseline SNOT-22 Scores

Significant improvement in SNOT-22 total score in patients undergoing continued medical 

management for CRS was reported (n=75; 45.2[16.6] to 37.5[23.3]; Δ= 7.6; 95% CI: 3.1 – 

12.2; p=0.001). A total of 32/75 participants (43%) reported improving at least one MCID 

after continued medical management and the average relative mean improvement in 

SNOT-22 total scores was 16%. The remainder of the cohort was comprised of 28/75 

participants (37%) who reported no change greater than one MCID and 15/75 participants 

(20%) who reported deterioration/worsening of SNOT-22 scores of at least one MCID value. 

The proportion of patients reporting an improvement of at least one MCID, along with the 

relative mean improvement in SNOT-22 total scores for each of the 7 SNOT-22 score 

categories is reported in Table 2.

 Overall Improvement Across Baseline SNOT-22 Scores Including Treatment Crossovers

To capture all patients who elected medical management during initial study enrollment, 

participants meeting inclusion criteria who elected to switch treatment paradigms to undergo 

ESS during the study period (n=42) were combined with the medical management cohort 

and analyzed together (n=117). Within the treatment crossover cohort, initial SNOT-22 

scores were compiled for analysis; however, SNOT-22 surveys were not re-administered 

prior to treatment crossover thereby precluding the ability to calculate relative improvement 
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scores prior to ESS. Under the assumption that a change in treatment modality to ESS is a 

reflection of failure to achieve a MCID in those who initially elect medical management, the 

probability of achieving a MCID for the total cohort was calculated for those participants 

with follow-up (n=117). In total, 32/117 patients were found to achieve a MCID (27.3%). 

The prevalence of all participants reporting improvement of at least one MCID across 

baseline SNOT-22 scores is reported in Table 3.

 Prevalence of patient-reported medication use for sinusitis at baseline and follow-up 
evaluations

Differences between initial enrollment prevalence of medication use were compared to 

prevalence of medication use at last follow-up evaluation. Participants were found to report 

significantly lower prevalence of oral antibiotic use (p≤0.001), oral/systemic corticosteroid 

use (p<0.001), and antihistamine use (p≤0.008). The prevalence of patient reported 

medication use is reported in Table 4.

 Discussion

Patient-centered outcomes and comparative effectiveness studies are designed to improve 

health outcomes by providing evidence-based information to clinicians, patients, and 

decision-makers about which interventions are most effective for patients under individual 

circumstances.15-17 For patients with CRS, this information is of particular importance as 

they weigh the decision to continue medical therapy or pursue endoscopic sinus surgery.

Both medical and surgical therapies for CRS are directed at reducing mucosal inflammation, 

preventing disease recurrence or progression, and controlling sinonasal symptoms with the 

ultimate goal of improving both disease specific and general quality of life. We sought to 

improve patient centered decision making by examining the proportion of patients who 

achieve a minimal clinically important difference following continued medical management 

for CRS. The MCID for the SNOT-22 is defined as 8.9 points, or the minimal change in 

symptoms or QOL after a given intervention (e.g. medical management or ESS) that is 

perceptible and pertinent to the individual patient.14,18

Within SNOT-22 categories, there were no differences in baseline characteristics for 

participants enrolled in the current study. Clinical measures of disease severity such as CT 

scores and endoscopy scores did not increase across worsening baseline QOL measures, a 

finding which highlights the difficulty in stratifying CRS disease severity based on objective 

measures only.

Of those participants who did not change treatment course during the study, thirty two 

participants (43%) in the ongoing medical management cohort reported improving at least 

one MCID after ongoing medical management. The percentage of patients achieving MCID 

in this study is considerably lower than those who undergo ESS as reported by Rudmik et 

al.5 and Hopkins et al.6 In Rudmik's 2014 study, patients meeting similar enrollment criteria 

reported an average overall relative improvement of 46.4% following ESS, while 70-80% of 

participants achieved an MCID improvement of 9 points.5 Hopkins et al. reported similar 

findings in a large UK cohort in which 66% of patients achieved the MCID following ESS, 
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with an overall relative improvement of 40%.6 Participants undergoing medical management 

in the current study reported an overall relative improvement of 16%, which is also 

considerably lower than values reported by Hopkins et al. and Rudmik et al. for patients 

undergoing ESS. The diminished relative improvement and percentage of patients who 

achieve MCID reported in the current study reflects recent literature in which patients with 

recalcitrant CRS undergoing medical management failed to gain significant improvement in 

disease specific QOL measures.19,20

Participants with baseline SNOT-22 scores less than 20 were found to report no 

improvement with continued medical management (0% MCID, 0% relative mean 

improvement). This finding is consistent with previous investigations in which patients with 

SNOT-22 scores <20 typically did not achieve meaningful clinical improvement following 

ESS.5,6 While failure to achieve MCID in this particular group is noteworthy, only one 

patient in the lowest baseline SNOT-22 category undergoing medical management reported 

worsening of symptoms at subsequent follow up time points. Additionally, patients with 

baseline SNOT-22 scores <30 did not exhibit progression of disease severity as measured by 

MCID. These data suggest that continued medical management may help to maintain or 

stabilize symptoms in those patients with relatively lower/better baseline SNOT-22 scores 

and highlight the added advantage of measuring pre-treatment quality of life to improve 

patient counseling regarding outcomes prior to selection of treatment modality.

While Hopkins et al. demonstrated that the probability of achieving MCID following surgery 

increased with increasing preoperative QOL severity, results from the current study are less 

consistent. Participants with a baseline SNOT-22 score >70 were most likely to achieve 

MCID (71%), whereas participants with baseline scores between 20 and 70 were found to 

have more variable results (achieving MCID: range 29%-64%). The differences seen across 

baseline SNOT-22 groups in % achieving MCID and relative improvement are likely a 

reflection of several factors, including the possibility of variations in medical management 

practices, lower overall enrollment, limitations of the MCID designation, and the possibility 

of statistical trends such as regression to the mean.

In a secondary intention-to- treat type analysis, participants initially enrolled in the medical 

management cohort who elected to crossover to surgery were also included (Table 3). While 

SNOT-22 scores were not re-tabulated prior to switching treatment modality in the current 

study design, it is reasonable to define those patients who crossover to ESS as a “failure to 

achieve MCID.” It may also be a more accurate reflection of an individual patient's disease 

burden. This assumption is supported by Smith et al.'s prospective crossover study in which 

participants with recalcitrant CRS reported worsened disease specific QOL despite ongoing 

medical management prior to crossover to ESS.20 Further, recent data from Soler et al. 

suggest that CRS-specific QOL, as measured by the SNOT-22, is the major determinant of 

whether a patient choses medical management or surgical therapy. For patients electing ESS, 

greater impairment of QOL was found to be the most robust determinant of this elected 

treatment strategy, surpassing factors such as finances, patient personality profiles, social 

support structures, and a patient's trust in their physician.4 Under this definition, 27% of 

patients undergoing medical management in the current study achieved MCID. This has 

substantial implications for pre-treatment patient counseling, as approximately 1 in 4 
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patients whom elect continued medical therapy after initial treatment will note clinical 

improvement.

While this study is strengthened by its prospective, longitudinal, multi-institutional nature, 

several additional caveats must be considered when interpreting the presented results. 

Patients enrolled in this study had previously completed an initial trial of medical therapy 

and represent a unique subset of CRS patients. Nevertheless, baseline pre-treatment 

SNOT-22 scores in the current cohort follow an approximate standard distribution and are 

likely representative of the variety of patients that a clinician might encounter in day-to-day 

practice. Additionally, continued medical management may vary according to both 

prescribing clinician practices and patient needs and tight control over medical regimens was 

precluded by the observational study design. While data characterizing the prevalence of 

medical regimens is provided in Table 4 for those participants with follow-up, the results 

from this study must be interpreted with potential variations in medical therapy in mind. 

This was left unstandardized in the study design to reflect current clinical practice and 

patient outcomes. Due to limited sample size, subgroup analysis (e.g., CRSsNP vs.CRSwNP, 

primary vs.revision ESS) was not performed as meaningful conclusions would be inherently 

challenging to report. Patients within the crossover cohort elected to switch treatment 

paradigms at varying points throughout the course of the study and follow up SNOT-22 

surveys were not repeated prior to ESS. Results from this study must be interpreted with 

these limitations in mind, as there are no doubt additional considerations that drive patients 

to elect ESS (e.g., finances, social support, risk taking, etc). Despite these factors, outcomes 

from this study will help to inform shared patient-provider decisions about the chance of 

achieving the MCID and percentage of relative improvement that may be expected following 

continued medical management for CRS.

 Conclusion

CRS patients with low baseline QOL impairment (SNOT-22 scores <30) report stable 

disease-specific QOL with continued medical management. The overall relative 

improvement and percentage of patients achieving MCID with medical management is 

lower than previously reported improvement with ESS. Outcomes from this study suggest 

that of all patients electing continued medical management as a treatment option, between 

27% and 43% of patients will achieve a MCID improvement in reported QOL. The 

information reported in this study may improve the shared patient-provider decision making 

process as patients weigh the decision to continue medical management or pursue 

endoscopic sinus surgery.
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Figure 1. Final cohort selection following exclusion criteria
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Figure 2. 
Distribution of baseline SNOT-22 score categories. SNOT-22, 22-item SinoNasal Outcome 

Test (n=99)
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Table 3
Probability of achieving a MCID in SNOT-22 total scores across baseline SNOT-22 score 
categories including subjects with follow-up electing to cross-over to ESS (n=117)

Baseline SNOT-22 Score Category Probability of Achieving MCID n (%)

10-19 n=9 0 (0%)

20-29 n=14 3 (21%)

30-39 n=21 7 (33%)

40-49 n=23 6 (26%)

50-59 n=25 9 (36%)

60-69 n=11 2 (18%)

70+ n=14 5 (36%)

SNOT-22, 22-item SinoNasal Outcome Test; MCID, minimal clinically important difference; ESS, endoscopic sinus surgery
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Table 4
Prevalence of patient-reported medication use (in the past 90 days) for sinusitis at baseline 
and follow-up study evaluations (n=75)

Baseline Last Available Follow-up (≥6 months)

Medication regimen: n (%) n (%) p-value

Topical nasal steroid sprays 56 (75%) 45 (60%) 0.035

Topical nasal steroid drops/irrigations 22 (29%) 28 (37%) 0.286

Decongestants 35 (47%) 28 (37%) 0.230

Oral antibiotics 41 (55%) 20 (27%) <0.001

Oral/systemic corticosteroid 38 (51%) 15 (20%) <0.001

Antihistamines 39 (52%) 27 (36%) 0.008

Leukotriene modifiers 19 (25%) 18 (24%) >0.999

Saline irrigations rinse 63 (84%) 57 (76%) 0.210

p-value represents significance using McNemar's chi-square test statistics
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