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Abstract

Background: The Sinus Control Test (SCT) is a 4 question, patient-reported questionnaire 

that assesses disease control in chronic rhinosinusitis (CRS). This prospective, multicenter study 

examines SCT outcomes following endoscopic sinus surgery (ESS), further validating its use as a 

control instrument for CRS.

Methods: Adults with CRS undergoing ESS were prospectively enrolled from 5 centers across 

North America. The SCT was administered at baseline and once 6 months after surgery. Quality 

of life and disease burden were evaluated using the Sino-Nasal Outcome Test 22 (SNOT-22) 

and Lund-Kennedy endoscopy scores. Linear regression was used to determine whether specific 

demographic, comorbidity or disease severity measures were independently associated with 

changes in SCT scores postoperatively.

Results: Two hundred and eighteen patients, 111 females (50.9%) and 107 males (49.1%), were 

enrolled with mean age of 50.1±15.6 years. Mean SCT score improved from 8.9±3.5 to 4.3±3.7 

postoperatively (p<0.001). Preoperatively 21.6% were uncontrolled, 71.5% partially controlled 

and 6.9% controlled. Postoperatively 6.0% were uncontrolled, 42.6% partially controlled, and 

51.4% controlled (p<0.001). Change in SCT score correlated independently with change in 

SNOT-22 (r=0.500, p<0.001) and endoscopy scores (r=0.310, p<0.001). Endoscopy scores did 
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not correlate with control status among CRSsNP nor between uncontrolled and partially controlled 

patients. Demographics and comorbidities were not associated with changes in SCT.

Conclusion: Improvement in disease control following ESS as measured by the SCT correlated 

with improvements in SNOT-22 and endoscopy scores. The SCT is an easily administered 

instrument that provides information complementary to existing patient-reported and objective 

measures of disease severity.
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INTRODUCTION

There is an increased interest in measuring disease control from the perspective of the 

patient, so that physicians might better understand an individual’s burden of disease and 

better align treatment decisions with patient preferences. The Sinus Control Test (SCT) is a 

patient-reported questionnaire developed to assess CRS control by accounting for sinonasal 

and systemic symptoms, productivity and rescue medication use (Figure 1).1 The SCT 

involves four questions, three of which are answered using a 5-point Likert scale and one 

dichotomous question. The SCT total score is used to categorize patient control status 

into three groups: controlled (total score 0–3), partially controlled (total score 4–11), and 

uncontrolled (total score 12–16). Similar to the Asthma Control Test (ACT), which allows 

physicians to detect uncontrolled asthma and appropriately escalate treatment, the SCT may 

be of particular importance for non-otolaryngology providers, where procedures like nasal 

endoscopy are not feasible.2

Many validated patient-reported outcome measures (PROMs) exist for use in patients with 

CRS, however few are focused on capturing the concept of disease control.3–4 Additionally, 

several studies have demonstrated significant improvements in quality of life (QOL), 

symptom severity, and objective outcome measures of disease severity following ESS.5–7 

However, many of these existing instruments are limited in their ability to fully capture 

disease control status in its current state. The presence of sinonasal symptoms, subsequent 

impact on QOL, and whether or not adjuvant medical therapies are required to achieve a 

given QOL are implicit to the concept of disease control in CRS. Furthermore, advancing 

our ability to efficiently measure and effectively communicate these concepts of disease 

control are essential to further optimizing the quality of care and outcomes for patients with 

CRS.

The SCT instrument was developed through systematic literature review, focus groups of 

CRS patients and a multidisciplinary group of experts in the fields of rhinosinusitis, allergy, 

pediatric and primary care.1 The SCT development incorporated methodology as outlined 

by the United States Department of Health and Human Services.8 A 12-item survey was 

developed and prospectively administered to 50 patients with CRS to determine which 

questions independently contributed to CRS disease control. The treating physicians were 

blinded to the survey scores, SNOT-22 data, and patient global assessments until study 
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completion. The resultant 4-item survey (SCT) was assessed for reliability and empirically 

validated by correlating the SCT scores to SNOT-22 scores and physician’s rating of disease 

control.1

The SCT has previously been shown to be a reliable and responsive tool to monitor changes 

in disease control status in patients with CRS undergoing surgery.7 Rudmik and colleagues 

performed a systematic review of 38 studies involving the development and validation of 15 

PROMs for adults with CRS.9 Quality assessment criteria were utilized to score the quality 

of PROM development and psychometric performance.10–11 The highest quality validated 

PROMs for adult CRS were SNOT-22, the Questionnaire of Olfactory Disorders (QOD), 

the SCT, and the EuroQol five-dimensional questionnaire (EQ-5D). Importantly, each of 

these instruments provides insight on different aspects of CRS. The SNOT-22 examines 

sinus-specific QOL. The QOD examines olfactory-specific QOL. The SCT measures disease 

control. The EQ-5D assesses general QOL. However, the process of externally validating 

any instrument is a continuous and ongoing process. One limitation of the SCT was that 

its original validation studies were done in a single institution and the sample size limited 

subgroup analyses.7 The aim of this study was to provide further external validation of the 

SCT in a multi-institutional cohort of prospectively enrolled patients with CRS undergoing 

ESS. The goals of this study were to assess the responsiveness of the SCT to surgery 

and evaluate associations between the SCT and patient characteristics, comorbidities, and 

CRS-specific validated outcome measures.

METHODS

Study population

Adult (≥ 18 years) patients with CRS were recruited from rhinology clinics at the Medical 

University of South Carolina (MUSC, Charleston, South Carolina), Oregon Health and 

Science University (OHSU, Portland, Oregon), the University of Utah (Salt Lake City, 

Utah), the University of Colorado (Aurora, Colorado) and the University of Virginia 

(Charlottesville, Virginia), as part of an ongoing prospective cohort study. This study 

was approved in advance by the Institutional Review Boards at each institution and 

all subjects were provided written, informed consent in English. Each patient fulfilled 

diagnostic criteria for CRS according to the Clinical Practice Guideline of the American 

Academy of Otolaryngology—Head and Neck Surgery.12 Each study participant self-

selected ESS for treatment of recalcitrant symptoms associated with CRS. Extent of surgical 

treatment was left to individual surgeon discretion, although similar surgical strategies 

were utilized among sites. Using standardized questionnaires, preoperative characteristics 

related to demographics and medical comorbidities were collected for each patient and when 

necessary by medical chart review, including presence of aspirin-exacerbated respiratory 

disease (AERD), asthma, chronic obstructive pulmonary disease (COPD), depression, 

fibromyalgia, diabetes, allergic rhinitis confirmed by testing, and prior sinus surgery. 

High-resolution computed-tomography (CT) scans were obtained on every patient prior 

to sinus surgery in all instances. Baseline preoperative assessments included the SCT and 

SNOT-22; and nasal endoscopy exams were scored using the Lund-Kennedy endoscopy 

score (LKES) and polyp grade.13 Those with visible polyps were classified as chronic 
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rhinosinusitis with nasal polyposis (CRSwNP) and those without visible polyps as chronic 

rhinosinusitis without nasal polyposis (CRSsNP). Baseline preoperative SCT assessments 

were administered prior to any preoperative systemic medications. Oral antibiotics and/or 

systemic corticosteroids were prescribed following ESS when indicated. These assessments 

were repeated once postoperatively at the follow-up interval of approximately 6 months 

(range 4 to 23 months) to allow for complete recovery after ESS.

Statistical analysis

Statistical analyses were performed using SPSS Version 25 (IBM Corporation, Armonk, 

NY). In order to describe patient characteristics and comorbidities, means and standard 

deviations were produced for continuous variables and frequencies and percentages for 

categorical variables. Chi-square tests and t tests were performed to compare patient 

characteristics and comorbidities by nasal polyp status. Change in SCT, LKES, SNOT-22, 

and polyp grade after surgery were compared using the Wilcoxon test which takes into 

account both the paired nature and non-parametric distribution of the variables. Disease 

control pre- and postoperatively was evaluated using the Marginal Homogeneity Test as 

more than two categories were assessed at two time-points. Mann-Whitney tests were 

used to compare postoperative SNOT-22 and endoscopy scores between two of the three 

SCT disease status groups at a time, and correction for multiple comparisons of all 

three groups was carried out using the Holm Test. Categories with three people or less 

(AERD alone) were excluded from the analysis due to small sample size. Associations 

between postoperative change in SCT and patient characteristics, comorbidities, and 

outcome measures were assessed using Pearson correlations (r), t tests, and Median tests 

based upon their distributions. Linear regression was performed using forward selection 

on patient characteristics, comorbidities, and outcome measures associated with change in 

SCT (having p values of 0.25 or lower) until only those remaining in the model were 

statistically significant. Assumptions of linearity, normality, homoscedasticity, and absence 

of multicollinearity were met for linear regression. The r square value for the regression 

indicated that the model explains 35.5% of the variance in change in SCT, indicating a 

relatively good model fit. Median tests and chi-square tests were used to compare polyp 

status, and the 4 SCT questions between two of the three SCT disease status groups at a 

time, and correction for multiple comparisons of all three groups was done using the Holm 

test. P values of ≤ 0.05 were considered statistically significant.

RESULTS

Study cohort baseline characteristics

The study cohort included 218 patients with CRS, with even distribution across gender and 

polyp status groups as summarized in Table 1. Average follow-up was 7.8 with standard 

deviation of 3.0 months. As shown in Table 2 and Table 3, at baseline the majority of 

patients were partially controlled with a mean SCT score of 8.9 ± 3.5. Baseline SNOT-22 

was 50.3 ± 21.4. Of the overall cohort, 56% of patients were diagnosed as CRSwNP 

and 44% were diagnosed as CRSsNP. Baseline SCT score was higher for CRSwNP than 

CRSsNP (9.5 ± 3.4 versus 8.2 ± 3.6, p = 0.009), as was the baseline SNOT-22 (52.8 ± 21.6 
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versus 47.0 ± 20.9, p = 0.048). Baseline LKES was 7.4 ± 3.7 with polyp grade of 1.8 ± 1.7 

with significant differences between CRSwNP and CRSsNP (p < 0.0001).

Disease control after surgery

Postoperative SCT scores and disease control status were evaluated for all patients and 

each CRS subgroup including AERD and AFRS (Table 3). The mean SCT score was 4.3 

± 3.7 following ESS, resulting in the majority of patients being categorized as controlled. 

Significant improvements in SNOT-22 (mean change 26.6 ± 20.6) and LKES (mean change 

3.5 ± 4.0) were observed for the overall cohort postoperatively (p < 0.001). The mean 

change in SCT was 5.2 ± 3.9 for CRSwNP and 3.8 ± 4.6 for CRSsNP (p = 0.015). No 

differences in postoperative SCT and SNOT-22 were observed on the basis of polyp status 

(p > 0.4) or AERD/AFRS subgroup (p > 0.2). Among CRSwNP, postoperative polyp grade 

was significantly improved (mean change 2.0 ± 1.3, p < 0.001). As shown in Table 4, 

postoperative SNOT-22 and LKES were evaluated according to postoperative SCT disease 

control status. Among the overall cohort and patients with CRSwNP, SNOT-22 scores 

were significantly different between all disease control status categories (p < 0.001). LKES 

among all patients and CRSwNP were also significantly different for partially controlled 

versus controlled; and controlled versus uncontrolled (p < 0.001). However, no difference 

in LKES was observed between uncontrolled and partially controlled patients. Among 

CRSsNP, SNOT-22 scores were significantly different between partially controlled versus 

controlled; and controlled versus uncontrolled (p < 0.001). No difference in SNOT-22 score 

was observed between uncontrolled and partially controlled CRSsNP. Among CRSsNP, 

LKES did not correlate with any disease control status category (p > 0.06 for all).

Factors associated with postoperative change in SCT score

None of the demographic factors or comorbidities listed in Table 1 were associated with 

change in SCT (p > 0.2 for all). Similarly, the correlations between change in the SCT score 

and months to follow-up were weak and did not reach statistical significance (r = −0.124, p 

= 0.068). The change in SNOT-22 was significantly associated with change in SCT score, 

with a moderate strength of correlation (r = 0.500, p < 0.001). Change in LKES were 

also associated with change in SCT score (r = 0.310, p < 0.001). Regression analysis was 

performed on demographic, comorbidities and outcome measures to determine independent 

predictors of disease control. As shown in Table 5, change in SNOT-22 and change in LKES 

were independently associated with change in SCT score. Multiple regression analysis 

among CRSwNP demonstrated a similar association between SCT score, SNOT-22 and 

LKES; however for CRSsNP change in LKES was not associated with change in SCT 

score (r = 0.179, p = 0.125). After adjusting for change in LKES, on average, for a 

one-unit increase in change in SNOT-22 score, change in SCT increases by 0.10 (Figure 

2). Likewise, for a one-unit increase in change in endoscopy, change in SCT increases by 

0.25 after adjusting for change in SNOT-22 (Figure 3). Each of the four SCT questions 

were then examined according to the postoperative disease control category to determine 

if any individual question(s) were driving the overall score. As shown in Table 6, each of 

the four SCT items differed in a similar magnitude between controlled, partially controlled, 

and uncontrolled patients postoperatively indicating that each separate item contributed 

uniformly to the SCT construct (p < 0.004 for all).

Little et al. Page 5

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2022 March 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



DISCUSSION

The SCT was developed to address the limitations of existing CRS-specific disease control 

instruments, specifically their correlation to patient reported outcomes, need for nasal 

endoscopy, and lack of comprehensive validation. The SCT has strong developmental and 

psychometric properties, and differs from existing QOL metrics in that it does not assess 

patients’ perception of disease impact but rather level of CRS control using current medical 

therapies at a specific point in time.9 In a single center validation study of 50 patients with 

CRS, the SCT was found to be internally consistent and responsive to surgical intervention 

with a test-retest reliability similar to that of established control tests for asthma and 

rhinitis.14–15

In the present study, the level of disease control was classified according to the SCT 

instrument at baseline and following surgery. The SCT captured the full spectrum of 

control levels and was responsive to change after ESS with improvement in disease 

control independently associated with improvements in SNOT-22. Figure 4 illustrates 

that the distribution of overall SCT scores are skewed in the direction of lower SCT 

scores following surgery with the majority of patients being categorized as controlled. 

In our cohort, LKES demonstrated significant improvement following surgery across all 

patients and CRS subgroups following ESS. Although SCT control status correlated with 

LKES among CRSwNP, this association was not maintained for partially controlled versus 

uncontrolled status. When examining LKES according to disease control status in CRSsNP, 

no significant difference was observed between any of the control status groups. In 

considering control status for CRSsNP, the SCT instrument may not account for important 

endoscopy parameters indicative of progression of sinus disease following surgery. However, 

the SCT was not designed nor intended to replace the need for objective testing, and 

comprehensive examination by a specialist remains essential to the care of patients with 

CRS. The SCT is complementary to existing CRS-specific PROMs and objective measures 

of disease severity. It is possible that this study is underpowered to detect associations 

between LKES and SCT. Table 4 demonstrates a reasonable progression in mean LKES 

between SCT categories, however, we had only 4 to 5 patients in the uncontrolled category 

for each polyp subgroup, thus it is possible we need additional patients to detect such 

associations. While acknowledging these limitations that it does incorporate endoscopy 

criteria, we suggest that the SCT may be uniquely applicable to a variety of clinical settings 

where patients with CRS are often evaluated, including virtual telehealth platforms as 

well as by primary care providers or other specialists. The SCT is easily calculated and 

responses can be captured in person or remotely. These attributes might allow for additional 

longitudinal monitoring of disease control and identifying inadequately controlled symptoms 

that might prompt referral or escalation of treatment.

Alternative instruments for the assessment of disease control in CRS have yet to undergo 

similar application and validation.16–18 The 2012 EPOS control criteria were developed by 

expert opinion and categorized patients into controlled, partly controlled, or uncontrolled 

CRS.3 Unfortunately, relatively few studies have evaluated these control criteria in a “real-

life” CRS population.16 In the largest retrospective study, 560 patients who had previously 

undergone ESS for CRS within the previous three to five years completed a modified version 
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of the 2012 EPOS control criteria.4 They found that only 19.5% of patients met criteria 

for controlled, with 36.8% partly controlled and 43.7% uncontrolled. Interestingly, when a 

subgroup of patients were asked how they perceived CRS control after ESS, 47.6% reported 

themselves as having controlled CRS despite just 19.1% meeting controlled criteria as set 

forth by the 2012 EPOS control criteria. It is difficult to reconcile the fact that two thirds 

of the study population were categorized as uncontrolled when long-term revision rates 

for ESS are estimated at 14–24%.17 While many factors influence the decision to undergo 

revision ESS, control of CRS certainly plays a role. Additionally, what constitutes a short 

versus long-term course of antibiotics or systemic corticosteroids is not well defined in 

alternative disease control instruments resulting in a wide spectrum of interpretation. Given 

the lack of uniformity in these existing disease control instruments, 2020 EPOS included a 

modified tool for the assessment of current clinical control of CRS.16 While prior criteria 

were felt to overestimate the number of uncontrolled patients, the updated criteria include 

a VAS scale for all symptoms wherein “not bothersome” can be substituted by VAS < 5; 

and “present/impaired” by VAS > 5. Additionally, the criteria specify that all symptoms, 

including sleep disturbance and/or fatigue, must be related to CRS. Finally, nasal endoscopy 

may be included only if available. While a handful of alternative disease control instruments 

have been proposed over the last decade, few were developed using recommended practices 

and most are yet to undergo detailed validation.

While our preoperative cohort included 6.9% patients classified as controlled, it is important 

to recognize that the decision to pursue ESS may involve motivations and disease processes 

that are not readily captured by the SCT. As such, one would expect the SCT score to 

be minimally affected in these cases. Similar scenarios have been reported with SNOT-22, 

and these patients still require surgery to address sinus pathology.19 The 42.6% of patients 

remaining partially controlled following ESS is consistent with the spectrum of CRS disease 

severity, and our cohort may be biased towards more complex disease as evidenced by 

preoperative characteristics, SNOT-22, and rates of prior ESS. However, the relatively high 

percentage of patients remaining partially controlled is perhaps not a limitation of this 

disease control instrument, but rather a reflection of where thresholds are set in a disease 

process characterized by the need for ongoing maintenance medical therapy and potential 

for recalcitrant disease. By identifying this group of patients who are inadequately controlled 

despite surgical intervention, we are further supporting the rationale for the application of a 

disease control instrument in CRS.

The data collected in this study represents the responsiveness of the SCT instrument in 

a multi-institutional surgical cohort. It is important to note that the responsiveness of the 

SCT among patients undergoing treatment with a medical intervention remains unclear. This 

study design was based on prior literature demonstrating the relatively robust impact of 

surgery as an intervention as well as the prior validation of the SCT in a smaller surgical 

cohort.3–7 Thus, we would expect similar responsiveness following surgical intervention to 

be reflected in this multi-institutional validation of the SCT. Further investigation is required 

to assess responsiveness of the SCT to smaller changes in symptoms or endoscopy scores; as 

well as changes in disease control status among patients treated with medical interventions. 

The inclusion of additional time points among both surgical and non-surgical cohorts may 
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improve interpretation of this data so as to better generalize these observed correlations in 

symptoms and endoscopy scores.

Future studies should examine if longitudinal monitoring of disease control results in an 

increased recognition of inadequately controlled CRS; and if improvement in control is 

observed with implementation of escalation therapy. Similarly, evaluation of the SCT in a 

medically managed cohort would provide insight on the association between control status, 

escalation of medical therapy, and treatment decision-making. Finally, broader application 

of the SCT for CRS outside of these tertiary rhinology settings may provide further cross-

cultural, interdisciplinary validation across different health systems and providers.

CONCLUSION

The Sinus Control Test (SCT) is a validated, four question patient-reported questionnaire 

developed to identify sub-optimally controlled CRS by accounting for sinonasal symptoms, 

interference in daily life function and rescue medication use. Improvement in disease control 

following ESS as measured by the SCT correlated independently with improvements in both 

SNOT-22 and overall endoscopy scores in this prospective multicenter cohort study. The 

SCT instrument is easily administered and provides meaningful information about disease 

burden following surgical intervention that is complementary to existing CRS-specific 

PROMs and objective measures of disease severity.

Financial disclosures:

This work was supported by a grant from the National Institute on Deafness and Other Communication Disorders, 
one of the National Institutes of Health, Bethesda, Maryland, U.S.A. (R01 DC005805).

REFERENCES

1. Banglawala SM, Schlosser RJ, Morella K, et al. Qualitative development of the sinus control test: 
a survey evaluating sinus symptom control. Int Forum Allergy Rhinol. 2015;6:491–499. [PubMed: 
26683532] 

2. Holt S, Patel M, Montgomery B, Weatherall M, Beasley R. Cohort study of a simple ‘Step-Up’ 
regimen with the Asthma Control Test. Respirology. 2015;20:504–506. [PubMed: 25572675] 

3. Fokkens WJ, Lund VJ, Mullol J, et al. EPOS 2012: European position paper on rhinosinusitis 
and nasal polyps 2012. A summary for otorhinolaryngologists. Rhinology. 2012;1–12. [PubMed: 
22469599] 

4. van der Veen J, Seys SF, Timmermans M, et al. Real-life study showing uncontrolled rhinosinusitis 
after sinus surgery in a tertiary referral centre. Allergy. 2017;72:282–290. [PubMed: 27392210] 

5. Soler ZM, Jones R, Le P, et al. Sino-Nasal outcome test-22 outcomes after sinus surgery: A 
systematic review and meta-analysis. Laryngoscope. 2018;128(3):581–592. [PubMed: 29164622] 

6. Smith TL, Mendolia-Loffredo S, Loehrl TA, Sparapani R, Laud PW, Nattinger AB. Predictive 
factors and outcomes in endoscopic sinus surgery for chronic rhinosinusitis. Laryngoscope. 
2005;115(12):2199–2205. [PubMed: 16369166] 

7. Kohli P, Soler ZM, Storck KA, Shahangian A, Banglawala SM, Schlosser RJ. Responsiveness and 
reliability of the sinus control test in chronic rhinosinusitis. Rhinology. 2017;55:39–44. [PubMed: 
28025986] 

8. U.S. Department of Health and Human Services, FDA, Center for Drug Evaluation and 
Research (CDER), Center for Biologics Evaluation and Research (CBER), Center for Devices 
and Radiological Health (CDRH). Guidance for industry: patient-reported outcomes measures. Use 
in medical product development to support labeling claims. December 2009. http://www.fda.gov/

Little et al. Page 8

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2022 March 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071975.pdf


downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071975.pdf. Accessed 
December 5, 2019.

9. Rudmik L, Hopkins C, Peters A, Smith TL, Schlosser RJ, Soler ZM. Patient-reported outcome 
measures for adult chronic rhinosinusitis: A systematic review and quality assessment. J Allergy 
Clin Immunol. 2015;136(6):1532–1540. [PubMed: 26654198] 

10. Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were proposed for measurement properties 
of health status questionnaires. J Clin Epidemiol. 2007;60:34–42. [PubMed: 17161752] 

11. Mokkink LB, Terwee CB, Patrick DL, et al. The COSMIN checklist for assessing the 
methodological quality of studies on measurement properties of health status measurement 
instruments: an international Delphi study. Qual Life Res. 2010;19:539–49. [PubMed: 20169472] 

12. Rosenfeld RM, Piccirillo JF, Chandrasekhar SS, et al. Clinical Practice Guideline (Update): Adult 
Sinusitis. Otolaryngol Head Neck Surg. 2015;152:S1–39.

13. Lund VJ, Kennedy DW. Quantification for staging sinusitis. The Staging and Therapy Group. Ann 
Otol Rhinol Laryngol. 1995;167(Suppl):17–21.

14. Schatz M, Sorkness CA, Li JT, et al. Asthma Control Test: Reliability, validity, and responsiveness 
in patients not previously followed by asthma specialists. J Allergy Clin Immunol. 2006;117:549–
556. [PubMed: 16522452] 

15. Meltzer EO, Schatz M, Nathan R, Garris C, Stanford RH, Kosinski M. Reliability, validity, and 
responsiveness of the Rhinitis Control Assessment Test in patients with rhinitis. J Allergy Clin 
Immunol. 2013;131:379–386. [PubMed: 23219170] 

16. Fokkens WJ, Lund VJ, Hopkins C, et al. EPOS: European position paper on rhinosinusitis and 
nasal polyps 2020. Rhinology. 2020;29(Suppl):1–464.

17. Loftus CA, Soler ZM, Koochakzadeh S, et al. Revision surgery rates in chronic rhinosinusitis 
with nasal polyps: Meta-analysis of risk factors. Int Forum Allergy Rhinol. 2019;10(2):199–207. 
[PubMed: 31752051] 

18. Snidvongs K, Heller GZ, Sacks R, Harvey RJ. Validity of European position paper on 
rhinosinusitis disease control assessment and modifications in chronic rhinosinusitis. Otolaryngol 
Head Neck Surg. 2014;150:479–486. [PubMed: 24343022] 

19. Rudmik L, Soler ZM, Mace JC, DeConde AS, Schlosser RJ, Smith TL. Using preoperative 
SNOT-22 score to inform patient decision for endoscopic sinus surgery. Laryngoscope. 
2015;125(5):1517–1522. [PubMed: 25546168] 

Little et al. Page 9

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2022 March 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071975.pdf


Figure 1. 
The Sinus Control Test (SCT) for the assessment of disease control in chronic rhinosinusitis 

(CRS).
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Figure 2. 
Association between postoperative change in SNOT-22 and change in SCT.
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Figure 3. 
Association between postoperative change in Lund-Kennedy Endoscopy Score and change 

in SCT.
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Figure 4. 
Distribution of preoperative and postoperative SCT scores.
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