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Background: Excess weight can contribute to chronic, systemic inflammation and is a major risk factor 
for chronic disease. Chronic upper airway disorders such as allergic rhinitis (AR) and chronic rhinosinusitis 
(CRS), are prevalent sinonasal disorders considered to be perpetuated by significant inflammatory pathways. 
The objective of this epidemiological study was to determine whether body size was associated with chronic 
sinonasal disease from a national population survey. 
Methods: A cross-sectional study of 17,248 respondents from the Australian National Health Survey 
2017/18 was performed. Respondents reporting symptoms of chronic sinonasal disease (AR or CRS) for 
6 months prior to being surveyed were included. Body mass index (BMI) was categorized as underweight 
(<18.5), healthy (18.5–24.9), overweight (25.0–29.9) or obese (≥30.0). Waist circumference (WC) was 
measured in centimeters [females—healthy (<80 cm), increased (≥80 and <88 cm), substantially increased  
(≥88 cm); males—healthy (<94 cm), increased (≥94 and <102 cm), substantially increased (≥102 cm)]. 
Additional co-variates included age, gender, ethnicity, cigarette smoking, and alcohol consumption. 
Results: The prevalence of sinonasal disease symptoms was 31.3%, consisting of 21.5% reporting 
symptoms of AR and 9.8% reporting symptoms of CRS. After controlling for age, gender, ethnicity, cigarette 
smoking and alcohol consumption, respondents classified as obese or with a substantially increased WC were 
significantly more likely to report symptoms of CRS than healthy counterparts [obese—OR 1.3 (1.1–1.5), 
P<0.001; substantially increased WC—OR 1.3 (1.1–1.6), P<0.001]. After adjustment, AR symptoms were not 
associated with increased BMI or enlarged WC. 
Conclusions: Body size is associated with symptoms of CRS. Individuals with CRS symptoms are more 
likely to be obese and have a substantially increased waist circumference. Future research is warranted to 
investigate the mechanisms contributing to CRS symptoms and if pro-inflammatory conditions or comorbid 
conditions, such as gastrointestinal reflux, coexist. 
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Introduction

Excessive weight and obesity contribute to premature 
mortality, increased prevalence of chronic disease, greater use 
of healthcare services, and higher psychological distress and 
disability (1-3). Overweight and obese individuals are more 
likely to use medications, visit the emergency department and 
outpatient clinics, and require hospitalizations (2). Obesity 
is strongly related to chronic diseases such as cardiovascular 
disease, chronic kidney disease, diabetes mellitus, back pain, 
arthritis, and asthma (4).

Obesity has been linked to chronic systemic inflammation 
by inducing the upregulation of pro-inflammatory 
adipocytokines and acute phase proteins (5). Chronic 
upper airway disorders, allergic rhinitis (AR) and chronic 
rhinosinusitis (CRS), are prevalent sinonasal disorders 
considered to be perpetuated by significant inflammatory 
pathways (6,7). AR and CRS are chronic diseases associated 
with reduced productivity, poor quality of life and frequent 
use of healthcare services (8,9). Epidemiological studies 
using population-based health surveys and databases have 
linked obesity with chronic upper airway disorders (10-12). 
In the United States, the mean adjusted prevalence of AR 
and CRS has been shown to rise linearly with increasing 
body mass index (BMI) (10). In Taiwan, adult obesity was 
associated with a two-fold increase in the likelihood of CRS 
in adult residents (13).

In Australia, excessive body weight affects nearly 2 in 
3 individuals (14). It is estimated that excessive weight 
and obesity contribute to 7% of the total healthcare 
expenditure (4). Although AR and CRS are more common 
than diabetes mellitus and ischaemic heart disease in 
Australia (15), sparse discussion has been allocated to 
the association between body size chronic upper airway 
disorders. This study’s objective was to determine 
the association of BMI and waist circumference with 
symptoms of chronic sinonasal disease in Australia. We 
present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/ajo-20-75).

Methods

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013) (16). As 
described by the Australian Bureau of Statistics (ABS), 
data collection was performed in accordance with the 
Census and Statistics Act 1905. Detailed information of 

the data collection process, sampling method and other 
aspects of NHS 2017/18 are published elsewhere (https://
www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20
Subject/4363.0~2017-18~Main%20Features~Users’%20
Guide~1) (17).

This cross-sectional study consisted of a secondary 
analysis of data collected from the National Health Survey 
(NHS) 2017/18 conducted by the ABS. The sampling 
method utilized a stratified, multistage cluster sample of 
households in all states and territories across urban, rural 
and remote areas, covering 97% of Australia. Respondents 
included in this survey provided a nationally representative 
sample of the Australian population. The valid response 
rate for the NHS 2017/18 was 76%. The NHS 2017/18 
was conducted by the ABS in accordance with the Census 
and Statistics Act 1905 and National Health and Medical 
Research Council (17).

Definition of variables 

Trained ABS interviewers conducted face-to-face interviews 
with respondents, focusing on socio-demographic and 
economic characteristics, lifestyle factors, health status, 
long-term health conditions, health services use, and 
medications. A list of the long-term health conditions is 
described elsewhere (https://www.abs.gov.au/ausstats/abs@.
nsf/Lookup/by%20Subject/4363.0~2017-18~Main%20
Features~Health%20conditions~4) (17). Individuals 
participating in this study were asked whether they had 
any long-term conditions that had lasted or were expected 
to last for 6 months or more via a prompt card. On this 
card, chronic symptoms of ‘hay fever/allergic rhinitis’ 
and ‘sinusitis or sinus allergy’ were included as discrete 
options. Given the focus of NHS 2017/18 on long-
term health conditions, ‘hay fever/allergic rhinitis’ was 
considered symptoms of AR and ‘sinusitis or sinus allergy’ 
was considered symptoms of CRS, for the purposes of the 
current study. Methods used in the current study were 
similar to those from previously published studies using 
national health surveys in other countries (18,19).

Demographics 

Individuals less than 15 years of age were excluded from 
the analytic sample. For demographic characteristics, age 
was reported in 5-year increments and re-grouped using 
the following categories (15–29, 30–44, 45–60, ≥60 years)  
and gender was classified dichotomously (female, male). 
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Ethnicity was classified according to the Australian 
Standard Classification of Cultural and Ethnic Groups (20) 
and grouped into Australian, European, and other (New 
Zealand Peoples, Melanesian and Papuan, Micronesian, 
Polynesian, African, Asian, Middle Eastern, People of the 
Americas).

Cigarette smoking and alcohol consumption

Cigarette smoking status was categorized as an individual-
level variable comprised of current, former and never 
smokers. Current smokers were defined as respondents 
who smoked daily, weekly or less than weekly. Alcohol 
consumption was quantified using categories established 
by the ABS from the National Health and Medical 
Research Council (NHMRC) for Australia Guidelines for 
Consumption of Alcohol [2009] (21). Long-term alcohol 
consumption risk was classified into: exceeding guideline 
recommendations (average of >2 standard drinks per day), 
within guideline recommendations (average of ≤2 standard 
drinks per day) and never consumed alcohol (21).

Body size 

A detailed description of the methods used to measure height 
and weight has previously been described (17). Measurement 
of height and weight of survey participants was voluntary and 
carried out by trained interviewers. Height was measured 
using a stadiometer and recorded in centimeters (cm) correct 
to two decimal places. Weight was determined using digital 
platform scales and recorded in kilograms (kg) correct to 
one decimal point. BMI (kg/m2) was defined as follows: 
underweight (BMI <18.5), healthy (BMI 18.5 to 24.9), 
overweight (BMI 25.0 to 29.9), and obese (BMI ≥30.0). Waist 
circumference was measured using a metal tape measure 
and recorded in centimeters correct to one decimal point. 
Interviewers were trained to measure waist circumference 
using the World Health Organization recommendations (22). 
Waist circumference groups were defined as follows: females 
[healthy (<80 cm), increased (≥80 and <88 cm), substantially 
increased (≥88 cm)] and males [healthy (<94 cm), increased 
(≥94 and <102 cm), substantially increased (≥102 cm)]. 

Statistical analysis

A cross-sectional sample of respondents reporting the 
presence or absence of AR or CRS symptoms were included 
in the analytic cohort. Sample weights provided by the 

ABS for the NHS 2017/18 were applied. Odds ratios 
(OR) and corresponding 95% confidence intervals (95% 
CI) were calculated to quantify the association between 
each co-variate and symptomatic AR or CRS. The Chi-
squared test was used for univariate testing to assess 
statistical significance and probability values less than 0.05 
were considered statistically significant. A multivariable 
logistic regression model was constructed to describe 
the relationship between body size and likelihood of 
symptomatic AR or CRS, after controlling for age, gender, 
ethnicity, cigarette smoking and alcohol consumption. 
All co-variates were entered into the multivariate logistic 
regression model to evaluate any potential effects of 
confounding on the relationship between body size and 
symptoms of chronic sinonasal disease. Statistical analysis 
was completed using STATA (StataCorp LP, Stata/IC 14.1, 
USA, 2016). 

Results

The survey sample was comprised of 17,248 respondents 
(age 45.4±19.1 years, 50.1% females) equivalent to a total 
of 19,501,433 Australians. Most respondents were of 
Australian ethnicity (67.5%), never smoked (56.5%), and 
consumed on average ≤2 standard drinks per day (69.3%). 
The prevalence of respondents reporting AR symptoms 
was 21.5% and the prevalence of CRS symptoms was 
9.8%, (representing 4,202,852 and 1,914,494 Australians 
respectively). Most participants were overweight or obese 
(55.8%) and had an increased waist circumference (females 
≥80 cm: 65.4%, males ≥94 cm: 58.8%).

AR

AR symptoms were significantly more likely in respondents 
≤60 than >60 years of age [OR 1.2 (1.1–1.4), P<0.001]. The 
likelihood of AR symptoms did not differ between males 
and females [OR 1.0 (0.9–1.2), P=0.068]. AR symptoms 
were more common in respondents of Australian ethnicity 
than other ethnic counterparts [Australian ethnicity—
OR 1.2 (1.1–1.3), P=0.002]. AR symptoms were not 
associated with smoking status (Table 1). AR symptoms were 
significantly more likely in respondents who consumed 
alcohol than those who did not [>2 standard drinks per 
day—OR 1.4 (1.2–1.7), P<0.001; ≤2 standard drinks per 
day—OR 1.3 (1.2–1.6), P<0.001]. 

AR symptoms were not associated with BMI (Table 2).  
AR symptoms were not associated with overweight or 
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Table 1 Univariate analysis comparing socio-demographic, economic, and lifestyle characteristics for respondents with allergic rhinitis and 
chronic rhinosinusitis from the Australian National Health Survey 2017/18

Variable
Allergic rhinitis Chronic rhinosinusitis

OR 95% CI P value OR 95% CI P value

Age group (years)

15 to 29 Reference Reference

30 to 44 1.1 0.9–1.3 0.054 1.7 1.3–2.1 <0.001

45 to 59 1.0 0.9–1.2 0.558 2.1 1.7–2.6 <0.001

60+ 0.8 0.7–0.9 0.016 2.3 1.9–2.9 <0.001

Gender

Male Reference Reference

Female 1.0 0.9–1.2 0.068 1.5 1.3–1.7 <0.001

Ethnicity 

Australian 1.2 1.1–1.3 0.002 1.5 1.2–1.7 <0.001

European 1.1 0.9–1.3 0.257 1.4 1.1–1.7 0.009

Other Reference Reference

Smoking status

Never Reference Reference

Former 1.0 0.9–1.1 0.332 1.3 1.2–1.5 <0.001

Current 0.8 0.7–1.0 0.108 1.1 0.9–1.3 0.218

Lifetime alcohol risk level

Never consumed alcohol Reference Reference

Within guidelines: average of ≤2 standard drinks/day 1.3 1.2–1.6 <0.001 1.5 1.2–1.8 <0.001

Exceed guidelines: average >2 standard drinks/day 1.4 1.2–1.7 <0.001 1.2 0.9–1.5 0.078

OR, odds ratio; 95% CI, 95% confidence interval; NHMRC, National Health and Medical Research Council.

obesity compared to counterparts of healthy weight 
[females—overweight OR 0.9 (0.8–1.1) P=0.705, females—
obese OR 1.0 (0.9–1.2) P=0.522; males—overweight OR 
0.9 (0.8–1.1), P=0.887, males—obese OR 0.9 (0.7–1.1), 
P=0.666]. In females, AR symptoms were not associated 
with waist circumference (Table 2). In males, AR symptoms 
were significantly less common for respondents with 
waist circumference ≥102 than <94 cm [OR 0.8 (0.7–0.9), 
P=0.024]. 

After controlling for age, gender, ethnicity, cigarette 
smoking and alcohol consumption, AR symptoms were not 
associated with increased BMI [overweight or obesity—
adjusted OR 1.0 (0.9–1.1), P=0.915, Figure 1, Table 3] or 
enlarged waist circumference [adjusted OR 0.9 (0.8–1.0), 
P=0.442, Figure 2, Table 3]. 

CRS

CRS symptoms were significantly more common in 
respondents >60 than ≤60 years of age [OR 2.3 (1.9–2.9), 
P<0.001]. CRS symptoms were significantly more likely 
among females than males [OR 1.5 (1.3–1.7), P<0.001]. 
CRS symptoms were more common in respondents 
of Australian or European ethnicity than other ethnic 
counterparts [Australian ethnicity—OR 1.5 (1.2–1.7), 
P<0.001; European ethnicity—OR 1.4 (1.1–1.7), P=0.009]. 
Former smokers were significantly more likely to report 
CRS symptoms than never smokers [OR 1.3 (1.2–1.5), 
P<0.001]. In univariate analysis, CRS symptoms were not 
significantly more common in current smokers than never 
smokers (Table 1). CRS symptoms were significantly more 
likely in respondents who consumed ≤2 standard drinks per 
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Table 2 Comparison of body size (body-mass index, waist circumference) between female and male respondents with allergic rhinitis and chronic 
rhinosinusitis from the National Health Survey 2014/15

Variable 
Allergic rhinitis Chronic rhinosinusitis

OR 95% CI P value OR 95% CI P value 

Females

BMI

Healthy weight (18.5 to 24.9) Reference Reference

Underweight (<18.5) 0.6 0.4–1.1 0.174 0.4 0.1–0.8 0.020

Overweight (25.0 to 29.9) 0.9 0.8–1.1 0.705 1.1 0.9–0.4 0.117

Obese (≥30.0) 1.0 0.9–1.2 0.522 1.6 1.3–1.9 <0.001

Waist circumference 

Healthy (<80 cm) Reference Reference

Increased (≥80 and <88 cm) 1.0 0.8–1.2 0.924 1.2 0.9–1.5 0.083

Substantially increased (≥88 cm) 0.9 0.8–1.1 0.573 1.7 1.4–2.1 <0.001

Males 

BMI

Healthy weight (18.5 to 24.9) Reference Reference

Underweight (<18.5) 1.4 0.7–2.8 0.251 0.6 0.2–1.8 0.412

Overweight (25.0 to 29.9) 0.9 0.8–1.1 0.887 1.1 0.8–1.5 0.255

Obese (≥30.0) 0.9 0.7–1.1 0.666 1.3 1.0–1.7 0.041

Waist circumference 

Healthy (<94 cm) Reference Reference

Increased (≥94 and <102 cm) 0.9 0.8–1.1 0.906 1.5 1.1–1.9 0.002

Substantially increased (≥102 cm) 0.8 0.7–0.9 0.024 1.3 1.0–1.6 0.020

OR, odds ratio; 95% CI, 95% confidence interval; BMI, body mass index.

Figure 1 Forest plot of regression estimates from multivariable logistic regression model describing relationship between body-mass index, 
age, gender, ethnicity, cigarette smoking, and alcohol consumption with allergic rhinitis and chronic rhinosinusitis for respondents from the 
Australian National Health Survey 2017/18. AR, allergic rhinitis; CRS, chronic rhinosinusitis; 95% CI, 95% confidence interval.
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Table 3 Multivariate analysis comparing age, gender, ethnicity, lifestyle characteristics and body-mass index for respondents with allergic rhinitis 
and chronic rhinosinusitis from the Australian National Health Survey 2017/18

Variable 
Allergic rhinitis Chronic rhinosinusitis

OR 95% CI P value OR 95% CI P value 

BMI

Overweight or obese (BMI ≥25.0)1 1.0 0.9–1.1 0.915 1.2 1.0–1.4 0.003

60+ years of age2 0.7 0.7–0.8 <0.001 1.3 1.2–1.5 <0.001

Female3 1.1 1.0–1.2 0.022 1.6 1.4–1.8 <0.001

Australian or European ethnicity4 1.1 1.0–1.2 0.032 1.3 1.1–1.6 0.001

Cigarette smoking5 0.9 0.8–1.0 0.621 1.2 1.0–1.4 0.001

Alcohol consumption6 1.3 1.1–1.6 <0.001 1.3 1.1–1.6 0.002

Waist circumference

Enlarged waist circumference7 0.9 0.8–1.0 0.442 1.3 1.1–1.5 <0.001

60+ years of age2 0.7 0.7–0.8 <0.001 1.3 1.1–1.5 <0.001

Female3 1.1 1.0–1.2 0.009 1.6 1.4–1.8 <0.001

Australian or European ethnicity4 1.1 0.9–1.2 0.050 1.3 1.1–1.5 0.001

Cigarette smoking5 0.9 0.8–1.0 0.692 1.2 1.0–1.4 0.002

Alcohol consumption6 1.4 1.2–1.6 <0.001 1.4 1.1–1.7 0.001

Reference groups: 1, healthy BMI (18.5 to 24.9); 2, <60 years of age; 3, males; 4, ethnicities other than Australian or European; 5, never 
smokers; 6, never consume alcohol; 7, healthy waist circumference (females: <80 cm; males: <94 cm). OR, odds ratio; 95% CI, 95% 
confidence interval; BMI, body mass index.

Figure 2 Forest plot of regression estimates from multivariable logistic regression model describing relationship between waist 
circumference, age, gender, ethnicity, cigarette smoking, and alcohol consumption with allergic rhinitis and chronic rhinosinusitis for 
respondents from the Australian National Health Survey 2017/18. AR, allergic rhinitis; CRS, chronic rhinosinusitis; 95% CI, 95% 
confidence interval.
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day than those who did not drink alcohol [OR 1.5 (1.2–1.8), 
P<0.001]. 

In females, CRS symptoms were significantly more likely 
in obese than healthy weight respondents [OR 1.6 (1.3–1.9) 
P<0.001]. CRS symptoms were significantly more common 
in females with waist circumference ≥88 than <80 cm  
[OR 1.7 (1.4–2.1), P<0.001]. In males, CRS symptoms 
were significantly more likely in obese than healthy weight 
respondents [OR 1.3 (1.0–1.7), P=0.041]. CRS symptoms 
were significantly more common in males with waist 
circumference between ≥94 and <102 cm [OR 1.5 (1.1–1.9), 
P=0.002] and ≥102 cm [OR 1.3 (1.0–1.6), P=0.020] than 
males with waist circumference <94 cm (Table 2). 

After controlling for age, gender, ethnicity, cigarette 
smoking and alcohol consumption, CRS symptoms were 
associated with body size [overweight or obese BMI—
adjusted OR 1.2 (1.0–1.4), P=0.003, Table 3; increased 
or substantially increased waist circumference—adjusted 
OR: 1.3 (1.1–1.5), P<0.001, Table 3]. CRS symptoms were 
significantly more likely among respondents classified as 
obese than healthy weight after adjustment [adjusted OR 1.3 
(1.1–1.5), P<0.001, Table 4]. Male and female respondents 
with increased or substantially increased waist circumference 
were significantly more likely to report CRS symptoms 
than counterparts with healthy waist circumference after 
adjustment [increased waist circumference—adjusted 
OR 1.2 (1.0–1.4), P=0.030; substantially increased waist 
circumference—adjusted OR 1.3 (1.1–1.6), P<0.001, Figure 3, 
Table 4]. 

Discussion

Obese individuals or individuals with a substantially 
increased waist circumference (females ≥88 cm; males 
≥102 cm) are 1.3 times more likely to report symptoms of 
CRS than healthy weight counterparts, after controlling 
for age, gender, ethnicity, cigarette smoking and alcohol 
consumption. 

Obesity is perceived as a hyperinflammatory state with 
decreased immunologic tolerance, resulting in an increased 
sensitivity to antigens and subsequent risk of allergy (23). 
Increased body weight is associated with increased levels of 
C-reactive protein (CRP), interleukin (IL)-6, IL-8, leptin and 
TNF-α and decreased levels of adiponectin, contributing to 
an imbalance between immune activation and regulation (23).  
In the lower respiratory tract it has been shown that obese 
individuals with asthma demonstrated increased neutrophilic 
airway inflammation than non-obese individuals with 
asthma (24). Circulating levels of CRP, IL-6 and leptin were 
significantly elevated in obese asthmatics than non-obese 
asthmatics and non-obese controls (24). Asthma has been 
shown to co-exist among individuals with chronic upper 
airway disorders (25,26). In the current study, increased 
body size was more strongly linked with symptoms of CRS 
than AR. It is postulated that obesity may lead to a greater 
neutrophil-mediated airway inflammation common in non-
allergic than AR (27). Laboratory studies of obese mice 
exposed to exhaust fumes exhibit airway inflammation mainly 
by neutrophils rather than eosinophils, consistent with a 

Table 4 Multivariate logistic regression investigating the association between body-mass index and waist circumference on the likelihood of 
allergic rhinitis and chronic rhinosinusitis, adjusted for age, gender, ethnicity, and lifestyle characteristics from the Australian National Health 
Survey 2017/18

Variable
Allergic rhinitis Chronic rhinosinusitis

OR 95% CI P value OR 95% CI P value 

BMI

Overweight (BMI 25.0 to 29.9)1 0.9 0.8–1.1 0.751 1.1 0.9–1.2 0.337

Obese (BMI ≥30.0)1 1.0 0.9–1.1 0.526 1.3 1.1–1.5 <0.001

Waist circumference 

Increased (females ≥80 and <88 cm; males ≥94 and <102 cm)1 1.0 0.8–1.1 0.942 1.2 1.0–1.4 0.030

Substantially increased (females ≥88 cm; males ≥102 cm)1 0.9 0.8–1.0 0.269 1.3 1.1–1.6 <0.001
1, adjusted for age, gender, ethnicity, smoking status, lifetime alcohol consumption. Reference group: respondents <60 years of age, male, 
ethnicity other than Australian or European, never smoke cigarettes, never consume alcohol. OR, odds ratio; 95% CI, 95% confidence 
interval; BMI, body mass index.
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Figure 3 Forest plot of regression estimates from multivariable logistic regression models describing relationships between body-mass index 
and waist circumference with allergic rhinitis and chronic rhinosinusitis controlling for age, gender, ethnicity, cigarette smoking, and alcohol 
consumption for respondents from the Australian National Health Survey 2017/18. AR, allergic rhinitis; CRS, chronic rhinosinusitis; 95% 
CI, 95% confidence interval.
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largely non-allergic response (28).
The symptom burden experienced by individuals with 

chronic upper airway disorders may also be associated with 
gastroesophageal reflux disease (29,30). The symptoms 
of AR and CRS in this study may not necessarily be 
sinonasal in nature as they may capture extra-esophageal 
reflux symptomatology as well. However, it still represents 
the patient experience as these individuals self-connect 
with sinonasal disease. Obesity can result in an increase 
in intragastric pressure and greater frequency of lower 
esophageal sphincter relaxation or contribute to a hiatal 
hernia (31). Reflux has been suggested to potentiate chronic 
upper respiratory airway disorders from direct exposure of 
nasal and oropharyngeal mucosa to gastric acid, resulting in 
inflammation and impaired mucocilary clearance (32,33). 
Alternatively, it is hypothesized that dysfunction of the 
autonomic nervous system via the vagus nerve may cause 
reflex sinonasal oedema and obstruction of sinus ostia (32). 
These mechanisms may lead to downstream sinonasal 
obstruction, stagnation of mucus, inflammatory stimuli and 
recurrent infections (32). Despite these hypotheses, the 
precise pathway by which obesity contributes to sinonasal 
symptom burden is currently debated (34). Waist loss 
has been shown to reduce reflux symptoms and may be 

an additional treatment option to reduce the sinonasal 
symptom burden for patients with CRS (35).

Measurements of body size (height, weight, waist 
circumference) utilized for this study were completed 
using standardized techniques and instruments which were 
advantageous to lessen the potential for measurement 
bias. However, this study was limited by multiple factors. 
Firstly, as a secondary analysis was performed using data 
collected from a national health survey, this study relied 
on self-reported AR and CRS status. Although trained 
interviewers collected data during face-to-face interviews, 
the nature of self-reporting long-term health conditions 
relied on patients to report a history of symptoms, diagnosis 
or an understanding that these conditions should have 
persisted for 6 months or more. As a result, this method 
of data acquisition is subject to self-reporting bias and 
recall bias on the part of the participants. This may 
overestimate the prevalence of symptomatic AR and CRS 
in the study sample. Furthermore, the survey questions 
were pre-determined without specific focus on sinonasal 
symptoms, treatment, duration of disease status. Although 
an association was identified between body size and 
chronic upper airway disorders, the data does not allow 
consideration of the impact of disease severity. 
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Despite these limitations, the current study provides 
a framework to develop future research related to body 
size and chronic upper airway disorders. Therapeutic 
strategies promoting weight loss from exercise and dietary 
modification may be valuable avenues to explore symptom 
burden improvement and self-esteem. CRS is known to 
significantly reduce productivity and quality of life (36). It 
may be important to determine the extent to which body 
size and perception contributes to quality of life, as these 
factors may significantly compound the impact of CRS. 
Overweight or obese patients have been shown to have 
worse pre-operative nasal endoscopy, total and rhinologic-
specific Sinonasal Outcomes Test-22, and total and physical 
subdomain Rhinosinusitis Disability Index scores compared 
to healthy weight participants (37). Despite worse pre-
operative scores, obese and overweight participants 
experienced a lesser magnitude of overall improvement in 
quality of life following endoscopic sinus surgery (ESS) (37). 
Intraoperatively, obese and overweight individuals required 
more frequent use of image guidance and more total 
ethmoidectomies and sphenoidotomies, than counterparts 
of healthy weight (37). From a clinical standpoint, these 
findings are important to consider when setting expectations 
for patients undergoing ESS and surgical planning. 

Conclusions

Body size is significantly associated with CRS symptoms. 
Individuals who are obese or have a substantially 
increased waist circumference are most likely to report 
CRS symptoms than healthy weight individuals, after 
controlling for age, gender, ethnicity, cigarette smoking 
and alcohol consumption. These findings are relevant given 
the increasing prevalence of obesity and association with 
morbidity, mortality and worsening quality of life. Further 
investigations are warranted to determine the impact 
of body size on the incidence of chronic upper airway 
disorders, contribution to sinonasal symptoms, and impact 
on treatment response. 
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