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Abstract
Background: In some of the inflammatory disorders, such as chronic rhinosinusitis (CRS), non-allergic rhinitis (NAR), or
allergic rhinitis (AR), environmental agents can incite or exacerbate the symptoms of each disease. The aim of the study

was to investigate the relationship of chemical intolerance in the nasal inflammatory disorders using QEESI().

Methods and Findings: Subjects were 261 outpatients who presented themselves for rhinologic evaluation. Subjects
completed the QEESI© (Korean version) during the first visit. The prevalence rate of the very suggestive scores in all the
rhinologic disease cases overall and CRS, NAR, and AR cases was examined and compared between each disease group.
We compared the chief complaint and ARIA classification of AR with the degree of suggestive chemical intolerance. Of
261 patients, 45 patients (17.24%) were categorized into very suggestive of risk of chemical intolerance. The prevalence
rate of very suggestive was higher in female (16.33%) than in male (9.82%). Among the CRS, NAR and AR groups, the
number of very suggestive cases were 17 (18.47%), 4 (15.38%), and 11 (13.25) respectively and a statistical difference was
not observed between each group (P>.05). When we compared the chief complaint according to the degree of severity,

rhinorthea and nasal obstruction was the chief complaint in the cases of very suggestive scores.

Conclusions: We suggest that control of chemical intolerance can be helpful to treat nasal inflammatory disorders and

QEESI© may be useful questionnaire for the screening of chemical intolerance in the nasal inflammatory disorders.
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Introduction

Human nasal mucosa scrub particulate and water soluble volatile compounds from inhaled air, protect airways from injury
caused by inhaled allergens, irritants, bacteria, and viruses and humidify and warm the inspired air. Processes to control the
inhaled air are under strict physiological control and depend on local mucosal feedback and sensory and autonomic
reflexes [1]. Common chemical sense in the nasal cavity is a nasal sensation provoked by airborne chemicals which are
distinct from taste and smell. This sense results from the exposure of trigeminal nerve endings to irritants. Several protein
receptors on cell membranes are the activation site for chemical irritants. Neurogenic inflammation is a well defined
process by which inflammation is triggered by the nervous system. Sensory nerves act as both afferent and efferent nerves
for neurogenic inflammation. A variety of chemical irritants trigger the nervous system, induce the release of
neuropeptides, such as substance P, neurokinin A and then produce vasodilatation, edema, and other manifestations of
inflammation, known as neurogenic inflammation [2, 3]. Chemical intolerance is the subjective report of feeling ill from
low-level exposure to a variety of common outdoor and indoor odorants, such as auto emissions, pesticides, carpet glue,

drying paint, and perfume [4].

Multiple chemical sensitivity (MCS) is an acquired disorder that develops after some identifiable environmental exposure
and a kind of chemical intolerance [5, 6]. MCS can be referred to in many ways such as Idiopathic Environmental
Intolerance, Chemical sensitivity or Intolerance and Toxicant-induced loss of tolerance [4]. To screen for MCS, several
questionnaires have been developed. However, the majority of instruments for testing are very cursory and there is a lack
of a uniform approach [4, 7, 8]. A tool that could gauge the multi-system symptoms and multiple intolerances reported by
these patients with good validity and reliability would be useful for research. The Quick Environmental Exposure and
Sensitivity Inventory (QEESI(©)) is a questionnaire, which was developed by Miller and Prihoda, for the screening of MCS
[9, 10. Chemical intolerance such as MCS may be associated with many diseases such as rhinosinusitis, polyps, allergic
rhinitis, recurrent otitis media and other ENT problems [11-13]. However, there was not investigated chemical intolerance

in nasal inflammatory disorders using QEESI(.

The aim of the study was to investigate the relationship of chemical intolerance in the nasal inflammatory disorders using

QEESI©.

Materials and Methods

1. Subjects

Subjects were outpatients who presented themselves for rhinologic evaluation at Dong-A university medical center
between January, 2012 and December, 2012. The subjects were 261 patients (163 males, 98 females) and the mean age was
40.66 + 14.12. Nasal inflammatory disorders were classified into chronic rhinosinusitis (CRS), Non-allergic rhinitis (NAR)
and allergic rhinitis (AR). There were 92 CRS (54 males, 38 females), 26 NAR (13 males, 13 females), and 83 AR (57
males, 26 females) patients. A control group was selected from among patients without rhinologic disease and 98 were

enrolled.
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2. Diagnostic study of disease groups

Most subjects were stratified into 3 groups based on whether they had CRS, NAR or AR. The CRS cases were evaluated
with symptoms, endoscopic findings, or a PNS CT and diagnosed based on the minimal criteria for CRS [14]. NAR and
AR were diagnosed with symptoms including chief complaints, endoscopic findings and the results of multiple allergen
simultaneous test (MAST) using MAST CLA Allergy test (Hitachi Chemical Diagnostics, Inc, CA, USA). AR patients

were classified into 4 groups using the ARIA classification [15].

3. Prevalence study of disease groups

Subjects completed the QEESI© (Korean version) during the first visit. The degree to which MCS is suggested is
classified in 4 degrees - very suggestive, somewhat suggestive, problematic and not suggestive - using 2 categories
(chemical intolerance and symptom severity) (Table 1). We examined the prevalence rate of the very suggestive scores in
all the rhinologic disease cases overall and CRS, NAR, and AR cases and compared between each disease group.

Comparisons were also performed separately for male and female patients.

4. Analysis of scores of 50 items on 5 scales
We calculated the average of the 50 items on five scales. On each scale, We compared the highest total score and the five

highest scores in 10 items among males and females and for each of the 3 disease groups.

5. Analysis of AR characteristics with the degree of suggestive chemical intolerance

We examined the chief complaint and classified the patients according to ARIA classification. We compared the chief
complaint and ARIA classification of AR with the degree of suggestive chemical intolerance. We also analyzed the results
of the MAST.

6. Statistical analysis

All the statistical analyses were performed using SPSS ver. 16. Comparison of the prevalence rate of very suggestive cases
between control groups and disease groups was done using the Chi-square test or Fisher's exact test.Comparison of the
prevalence rate of very suggestive cases between males and females was done using the Chi-square test or Fisher's exact
test in all the rhinologic diseases cases overall with the rate from each of the 3 groups. Comparison of the prevalence rate
of very suggestive cases of each of the 3 groups was performed using the Chi-square test or Fisher's exact test. Comparison
of the scores of 50 items of 5 subscales in QEESI(©between males and females was done using the Mann-Whitney test,
because the data were not normally distributed as a result of Shapiro-Wilks test. Lastly, Comparison of the scores of the 50

items for each of the 3 disease groups was done using Kruskal Wallis test. P<.05 was considered statistically significant.
7. Informed consent

We obtained the informed consent from each patient and the study was approved by the institutional review board of

Dong-a University hospital in Busan, Korea.
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Results

1. Prevalence rates of chemical intolerance for rhinologic diseases

Of 261 patients, 45 patients (17.24%) were categorized into very suggestive of risk, 27 (10.34%) into somewhat suggestive
and 67 (25.67%) into problematic (Table 1). Eight subjects in the control group were categorized into very suggestive of
risk and a statistical difference between the control groups and the disease group was observed (P<.05). Of very suggestive
cases, 25 were males (15.33%) and 20 were females (20.40%). A statistical difference between males and females in the

very suggestive cases was not observed (P>.05).

Degree to Which MCS| Symptom | Chemical Intolerance | Rhinologic diseases Male Female
is Suggested Severity Score Score N (%) N (%) N (%)
Very Suggestive of risk >40 >40 45 (17.24) 25(15.33) | 20(20.40)
Somewhat Suggestive >40 <40 27 (10.34) 19 (11.65) 8 (8.16)
Problematic <40 >40 67 (25.67) 44 (26.99) |23 (2346)
Not Suggestive <40 <40 122 (46.74) 75 (46.01) |47 (47.95)
Total 261 (100) 163 (100) 98 (100)

MCS: Multiple chemical sensitivity

Table 1: MCS risk criteria using symptom severity score and chemical intolerance score and prevalence rates of chemical

intolerance for the rhinologic diseases

2. Prevalence rates of chemical intolerance in each disease group
Among the CRS, NAR and AR groups, the number of very suggestive cases was 17 (18.47%), 4 (15.38%), and 11
(13.25%), respectively and a statistical difference was not observed between each group (Table 2) (P>.05).
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Degree to Which
CRS NAR AR
MCS is Suggested
Very Suggestive
Y gg 17 (18.47) |4 (15.38)|11 (13.25)
of risk
Somewhat
] 10 (10.86) |3 (11.53)| 6 (7.22)
Suggestive
Problematic 23 (25) |8(30.76) 24 (28.91)
Not Suggestive 42 (45.65) |11 (42.30)42 (50.60)
Total 92(100) 26(100) | 83(100)

MCS: Multiple chemical sensitivity; CRS: Chronic rhinosinusitis; NAR: Non-allergic rhinitis;
AR: Allergic rhinitis

Table 2: Prevalence rates of chemical intolerance at each disease group

3. Analysis of scores of 50 items on 5 scales

3.1 Chemical intolerance

The five highest scores among the total patients on the survey in this area were in the following categories: tobacco smoke
> paint or paint thinner > insecticide >cleaning products >new furnishings. The mean score of those with exposure to
tobacco smoke was 4.36 + 3.37 (Table 3). There was no significant differences in malesand females across all categories
(P>.05). NAR had the highest total score (35.81+ 25.77) among CRS, NAR and AR groups (Table 5).

3.2 Other intolerances

The five highest scores among the total patients on the survey in this area were in this order: classic allergic reaction
>chlorinated tap water >food or food additives >alcohol in small amounts >food cravings or feeling ill if meal missed. The
mean score of those with classic allergic reactions was 3.34 + 3.58 (Table 3). There was no significant differences in males
and females across all categories (P>.05). Among the CRS, NAR and AR groups, NAR group had the highest total score
(19.27+18.44) on this scale. The highest score among the 10 items in all groups was the classic allergic reaction in all

groups (Table 4).
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Total Male Female P value
(n=261) (n=163) (n=98)
Chemical exposures
Diesel or gasoline exhaust 3214313 3.34+3.03 3.01+£3.29 0.2873
Tobacco smoke 436+3.37 445+3.27 4.22+3.54 0.5801
Insecticide 3.72+3.63 3.87+3.59 3.49+3.7 0.3907
Gasoline 2.842.79 2.7842.68 2.85+£2.97 0.8905
Paint or paint thinner 397433 3.86+3.17 4.14£3.51 0.5778
Cleaning products 3.38+3.09 3.22+291 3.64+3.38 0.3889
Fragrances 2.85+2.88 2.69+2.78 3.11+3.03 0.3625
Tar or asphalt 3.1£3.09 3.06+2.92 3.17+£3.37 0.9215
Nail polish or hairspray 3.12+2.93 3.23+2.85 2.93+3.05 0.3366
New furnishings 3.32+3.14 3.214£3.01 3.543.35 0.5584
Total 44.02+25.68 | 33.39+24.09 | 33.17+28.25 | 0.8289
Other exposures
Chlorinated tap water 2.19+£2.72 2.23+£2.68 2.14+2.80 0.7198
Foods or food additives 1.84+2.52 1.82+2.49 1.87+2.57 0.7483
Food cravings or feeling ill if meal missed 1.59+2.49 1.64+2.46 1.51+£2.55 0.4423
Feeling ill after meals 1.35+2.40 1.44+2.39 1.27+£2.42 0.4693
Caffeine 1.242.17 1.26£2.22 1.1£2.09 0.8276
Feeling ill if stop or decrease caffeine 0.82+1.74 0.87+1.81 0.72+1.61 0.4926
Alcohol in small amounts 1.77£2.58 1.76+2.53 1.78+£2.67 0.7933
Fabrics, jewelry, creams, cosmetics that 1.59+£2.46 1.38+£2.29 1.95+£2.69 0.1809
touch skin
Adbverse reactions to drugs or medications 1.31+£2.35 1.24+231 1.44+2 41 0.4757
Classical allergic reaction 3.34+3.58 3.12+3.44 3.69+3.78 0.2877
Total 15.82+15.18 | 16.57+16.6 17.3+16.12 0.5542
Symptoms
Musculoskeletal 3.08+2.91 291+2091 3.35+2.96 0.2879
Airway/mucous membranes 5.02+3.36 5.28+3.36 4.59+3 .43 0.1217
Heart/chest-related 271829 2.77£29 2.6+2.83 0.8138
Gastrointestinal 2.88+2.89 2.88+2.89 2.88+2.82 0.8941
Cognitive 3.1£2.97 3.17+£2.97 2.9943.14 0.4028
Affective 3.08+£2.97 3.12+2.97 34+3.08 0.7671
Neuromuscular 1.96+2.65 1.96+2.65 1.96+2.67 0.9891
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Total Male Female
(n=261) (n=163) (n=98) P value
Head-related 2.74+2.89 2.69+2.89 2.82+2.96 0.6833
Skin 2.744+2.87 2.58+2.87 3.02+3.08 0.2977
Genitourinary 1.82+2.75 1.72+£2.75 1.97+£2.67 0.1329
Total 28.41£19.71 | 28.76+19.43 | 27.84+20.25 | 0.6286
Masking index

Tobacco* 0.27+0.44 0.37+0.49 0.09+0.29 <.0001
Alcohol* 0.43+0.50 0.56+0.5 0.224+0.42 <.0001
Caffeine* 0.834+0.38 0.85+0.36 0.79+0.41 0.1662
Scented personal care products* 0.4140.49 0.36+0.48 0.5+£0.5 0.0221
Insecticides 0.43£0.50 0.4+0.49 0.48+0.5 0.1700
Chemical or smoke exposure at work 0.29+0.45 0.31+0.47 0.24+0.43 0.2412
Second-hand smoke* 0.25+0.43 0.2+0.4 0.33+0.47 0.0251
Gas or propane stove 0.39+0.49 0.39+0.49 0.39+0.49 0.9848
Scented fabric softener* 0.69+0.46 0.64+0.48 0.77+0.43 0.0410
Drugs 0.11+0.31 0.09+0.29 0.14+0.35 0.2072
Total 4.08+1.76 4.17+1.80 3.93£1.68 0.2555

Life impact
Diet 2.34+2.86 2.16+2.86 2.5443.15 0.4634
Ability to work or go to school* 2.05£2.77 248+2.77 1.34£2.5 0.0002
Choice of home furnishings 148+2.22 1.48+2.22 1.48+2.39 0.5104
Choice of clothing 1.8+2.44 1.91+2.44 1.62+2.39 0.3340
Ability to drive or travel 1.94+2.71 1.97+£2.71 1.942.76 0.7975
Choice of personal care products 1.94+2.59 1.85+2.59 2.08+£2.71 0.4094

Ability to be around others at social

functions 233£2.86 233£2.86 2.33+2.99 0.7909
Choice of hobbies or recreation 1.86+2.47 2.09+2.47 1.49+£2.26 0.1141
Relationships with spouse and family 2.07£2.76 2.08+2.76 2.06+2.73 0.9239
Ability to clean home or maintain yard 2.59+3.01 2.28+3.01 3.11+3.32 0.0880
Total 20.49+18.77 | 2043+18.91 | 20.37+18.56 | 0.9504
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Total CRS NAR AR
P value
(n=261) (n=92) (n=26) (n=83)
Chemical intolerance
Diesel or gasoline exhaust 3.214+3.13 3.13+3.10 3.00+3.24 3.07+3.00 0.9678
Tobacco smoke 4.36+3.37 4.29+3.33 4.15+3.71 4.41+£3.20 0.8357
Insecticide 3.72+3.63 3.47+3.61 4.35+3.31 3.24+3 .40 0.3542
Gasoline 2.842.79 2.63+2.65 3.00£2.62 2.83+291 0.7790
Paint or paint thinner 397433 3.90+3.26 4.50+2.98 3.43+3.12 0.2863
Cleaning products 3.38+£3.09 3244291 3.42+3.36 3.01+2.90 0.9236
Fragrances 2.85+2.88 2.64+2.78 3.15+£2.75 2.94+2 .89 04848
Tar or asphalt 3.1£3.09 2.9842.99 3.54+2.96 2.54+2.79 0.2935
Nail polish or hairspray 3.12+2.93 3.32+2.83 3.42+2.63 2.67+2.73 0.2467
New furnishings 3.32+3.14 3.39+£3.07 3.27+2.63 3.20+3.00 0.9650
Total 33.39424.09 | 32.72425.33 | 35.81+£25.77 | 31.30+£25.51 | 0.7977
Other intolerance
Chlorinated tap water 2.19+£2.72 2.18+2.55 2.15+2.54 1.84+2.39 0.5980
Foods or food additives 1.84+2.52 1.7442.23 2.8142.99 1.89+2.68 0.1917
Food cravings or feeling ill
1.59+2.49 1.54+2.37 1.5842.58 1.474+2.34 0.9902
if meal missed
Feeling ill after meals 1.35+2.40 1.15¢2.10 1.23+2.39 1.55+2.37 0.3841
Caffeine 1.2+2.17 1.03+1.77 1.23+1.86 1.33+2.37 0.6829
Feeling ill if stop or
0.82+1.74 0.63+1.40 1.38+2.28 0.78+1.76 0.3413
decrease caffeine
Alcohol in small amounts 1.77+£2.58 1.92+2.67 2.23+£3.01 1.65+2.37 0.7678
Fabrics, jewelry, creams,
1.59+2.46 1.25+1.93 1.77+2.41 1.55+2.24 0.3918
cosmetics that touch skin
Adverse reactions to drugs
1.31+£2.35 1.46+2.54 1.54+2.37 1.20+2.17 0.5896
or medications
Classical allergic reaction 3.344+3.58 2.89+£3.35 3.42+3.11 4.07+£3.68 0.0913
Total 16.57+16.6 | 15.57£15.15 | 19.27+1844 | 17.30+16.43 | 04972
Symptom severity
Musculoskeletal 3.08+2.91 3.12+£2.88 3.42+£2.94 2.5842.62 0.3236
Airway/mucous membranes 5.02+3.36 5.5143.28 4.1543.22 5.51+3.24 0.1322
Heart/chest-related 2.71+42.9 3.00£2.91 2.4243.10 2.3542.86 0.2038

Archives of Clinical and Biomedical Research

Vol. 3 No. 4 - August 2019. [ISSN 2572-5017]

264



Arch Clin Biomed Res 2019; 3 (4): 257-271 DOI1:10.26502/acbr.50170071

Gastrointestinal 2.88+2.89 3.17£2.87 2.35+2.73 2.70+2.83 0.2869
Cognitive 3.1£2.97 3.05+£2.87 3.35+3.11 3.11£2.93 0.9270
Affective 3.08+2.97 291+3.01 3.04+£2.85 2.88+2.94 0.9330

Neuromuscular 1.96+2.65 1.92+2.75 2.54+2.89 1.22+1.81 0.0904

Total CRS NAR AR
(n=261) (n=92) (n=26) (n=83) P value
Head-related 2.74+2 .89 2.76£2.92 2.88+2.85 2.54+2.72 0.7805
Skin 2.74+2 87 2.85+2.78 1.96+2.65 3.02+2.78 0.1767
Genitourinary 1.82+£2.75 1.93+2.72 1.81+2.87 1.67+2.51 0.8661
Total 28.76+£19.43 | 29.76+19.11 | 27.35+2028 | 27.37+17.40 | 0.7351

Masking index
Tobacco 0.27+0.44 0.23+0.42 0.15+0.37 0.25+0.44 0.5775

Alcohol 0.43+0.50 0.40+0.49 0.35+0.49 0.47+0.50 04648
Caffeine 0.83+0.38 0.78+0.41 0.88+0.33 0.81+0.40 0.5108

Scented personal care
0.41+0.49 0.39+0.49 0.46+0.51 0.48+0.50 04685
products

Insecticides 0.43+0.50 0.41+0.50 0.38+0.50 0.41+0.49 0.9660

Chemical or smoke
0.29+0.45 0.27+0.45 0.27+0.45 0.29+0.46 09615
exposure at work

Second-hand smoke 0.25+0.43 0.26+0.44 0.12+0.33 0.23+0.42 0.2983
Gas or propane stove 0.39+0.49 0.41%0.50 0.42+0.50 0.29+0.46 0.1881
Scented fabric softener 0.69+0.46 0.70+0.46 0.65+0.49 0.72+0.45 0.7882
Drugs 0.11£0.31 0.14+0.35 0.077+0.27 0.07+0.26 0.2935
Total 4.17£1.80 4.00+1.73 3.77+£1.73 4.01£1.78 0.8258
Life impact

Diet 2.3+2.86 2.434+2.90 1.36£2.10 2.46+3.12 0.2307

Ability to work or go to
school 2.05+2.77 1.79+£2.71 1.16£2.12 2.07+£2.54 0.1015
Choice of home furnishings 1.4842.22 1.40+2.20 0.68+1.65 1.5742.29 0.1552
Choice of clothing 1.842 .44 1.60+2.27 0.72+1.46 1.934£2.62 02155
Ability to drive or travel 1.94+2.71 1.3542.19 0.92+1.96 1.90+2.44 0.0866
Choice of personal care 1.9442.59 1.79+2 .41 1.2842.28 1.9542.57 0.4086

products

Ability to be around others
2.33+2.86 22442 .84 1.92+2.47 2.39+2.88 0.7964
at social functions
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Choice of hobbies or

1.86+2.47 1.73+£2 .35 1.524+2.22 1.77+£2.39 0.8471
recreation

Relationships with spouse
2.07+2.76 2.02+2.76 0.96+1.99 2.07+2.78 0.1373

and family
Ability to clean home or
2.59+£3.01 2.61£3.00 1.7242.73 2424291 02774
maintain yard
Total 20.43+18.91 | 18.95+18.16 | 12.24+13.01 | 20471943 | 0.2632

Table 4: Mean scores of each scale in 3 groups

Degree to Which AR

Chief complaints IARIA classification
MCS is Suggested | N (%)
Very Suggestive Nasal obstruction (5), Rhinorrhea (4),
i 11 (13.25) i ) p/m-s (9)
of risk Nasal pain (1), Sneezing (1)
Nasal obstruction (2), Rhinorrhea (3) i/m (1);
Somewhat Suggestive| 6 (7.22) i
Hyposmia (1) p/m-s (2)

Nasal obstruction (14), Rhinorrhea (6),

p/m-s (10);
Problematic 24 (28.91) Sneezing (1), Parosmia (1),
. . i/m(2);p/m (1)
Nasal discomfort (1), Coughing (1)
Nasal obstruction (33), Rhinorrhea (7), )
i/m-s (2);
Nasal itching (4), Ocular itching (2), i (6)
i/m (6);
Not Suggestive |42 (50.60) Sneezing (1), Coughing (1) n @)
m (4);
Bloody sputum (1), P
p/m-s (23)

Posterior nasal drip (1)

Total 83 (100)

MCS: Multiple chemical sensitivity; CRS: Chronic rhinosinusitis; NAR: Non-allergic rhinitis; AR: Allergic rhinitis

ARIA: Allergic rhinitis and its impact on asthma; i:intermittent; p: persistent; m: mild; m-s: moderate-severe+

Table 5: Chief complaints and ARIA classification according to the degree of the suggestive MCS in allergic rhinitis
patients

Archives of Clinical and Biomedical Research Vol. 3 No. 4 - August 2019. [ISSN 2572-5017] 266



Arch Clin Biomed Res 2019; 3 (4): 257-271 DOI:10.26502/acbr.50170071

3.3 Symptom severity

The five highest results among the total patients on the questionnaire in this area were in this order: airway/mucous
membranes >cognitive >affective >musculoskeletal >gastrointestinal. The mean score of those with airway/mucous
membrane symptoms was 5.02 & 3.36. The airway/mucous membrane group had the only score, which exceeded 5.0 (Table
4). There was no significant differences in males and females across all categories (P>0.05).The highest score among the

10 items in all 3 groups was for the airway/mucous membrane (Table 4).

3.4 Masking index

The five highest results among the total patients on the questionnaire in this area were in this order: caffeine >scented
fabric softener >alcohol >insecticides >scented personal care products. The mean score of those with caffeine sensitivity
was 0.83 + 0.38 (Table 4). The scores for tobacco, alcohol showed significantly higher in males than females and those for
scented personal care products, second-hand smoke and scented fabric softener showed significantly higher in females than
males (P<.05). The highest score among the 10 items in all 3 groups was for caffeine. But a statistical difference among

disease groups was not observed (P>0.05) (Table 4).

3.5 Life impact

The five highest results among the total patients on the survey in this area were in this order: ability to clean home or
maintain yard >ability to be around others at social functions >diet >relationships with spouse and family >ability to work
or to go to school. The mean score of ability to clean the home or maintain the yard was 2.59 + 3.01 (Table 3). The score
for ability to work or go to school showed a significant higher in males than in females (P<0.05). The highest score among
disease groups was observed in the AR group. The adverse life impact among disease groups were different in regard to the
ability to clean the home or maintain the yard in CRS, ability to be around others at social functions in NAR and diet in AR

group (Table 4).

3.6 Analysis of AR characteristics with the degree of suggestive chemical intolerance

The subjects were 83 patients (57 males, 26 females) and the mean age was 36.4 + 14.4. The most common complaint
symptoms were nasal obstructions and the next most common was rhinorrhea. According to the ARIA classification, the
most common class was persistent/moderate severe. The result of the MAST was that house dust mites were the most

common allergen.

Of 83 patients, 11 patients (13.25%) were categorized into the very suggestive of risk classification and a statistical

difference between the male and female very suggestive cases was not observed (P>.05).

When we compared the chief complaint according to the degree, in the cases of very suggestive scores, rhinorrhea occurred

as much as nasal obstructions. In the very suggestive cases, all have the persistent/moderate-severe classification (Table 5).
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Discussion

Miller and Prihoda developed the QEESI( to assist researchers and clinicians in evaluating patients and populations for
MCS [9, 10]. They reported that 7% cases in the control group were very suggestive and a higher percentile in the specific
groups. Hojo et al., investigated MCS using QEESI© in a Japanese population and reported that about 4% of the general
population could be classified at the very suggestive level [16-18]. The prevalence rate of the very suggestive cases in this
study was 17.24% and higher than in the control groups or general populations of other studies. We suggest that it may be

concerned environmental or genetic factors.

Many studies reported that the prevalence rate of MCS among middle-aged females was higher than among males [19-22].
Female predominance may be attributed to female vulnerability or more frequent exposure to the chemical irritants. The
result of this study are consistent with those of previous studies, which showed that the prevalence rate of very suggestive
was 16.33% in female and 9.82% in male. Many researchers have reported that various sickness and diseases, including
migraine, fibromyalgia, asthma and sinusitis were associated with MCS [22-25]. Meggs and Cleveland performed a
rhinolaryngoscopic examination of 10 patients with MCS [12]. They suggested that exposure to chemical irritants can
induce chemical sensitivity, especially with chemical irritants that induce asthma and/or rhinitis, but the mechanisms by
which individuals become sensitive to multiple diverse chemicals, part of the diagnostic criteria for MCS, are not clear.
Baldwin suggested that chemical intolerance may serve to amplify these traditional immune-related disorders and/or
suggests that having asthma or hay fever could make one more vulnerable to chemical intolerance [13]. We hypothesized
that the nasal inflammatory disorders, such as CRS, AR, or NAR may be associated with chemical intolerance and used the
QEESI®© to evaluate the prevalence rate of chemical intolerance in the nasal inflammatory disorders. In this study, the
prevalence rate of very suggestive cases in CRS, AR and NAR was 18.47%, 15.38% and 13.25% respectively. We suggest

that nasal inflammatory disorders may be associated with the chemical intolerance.

We compared the 50 items using 5 scales among the disease groups. For chemical intolerance, tobacco smoke had the
highest score in CRS and AR patients. This means that tobacco smoke may influence the symptoms of CRS and AR. In
other intolerances, the classic allergic reaction was the highest score for AR patients, as expected. Mean scores of symptom
severity and the masking index among disease groups were similar to total scores. In life impact the highest score among
disease groups was different, but the major impact was similar. Disease groups were impacted in the area of diet, ability to

be around others at social functions and the ability to clean the home or maintain the yard.

MCS and respiratory disorders, especially asthma or AR, can be closely related and many nonspecific environmental
agents can trigger the symptoms of those disorders [13, 26]. We examined the chief complaints and classified the patients
into 4 groups by ARIA classification [15] and compared the chief complaints and ARIA classification of AR with the
degree of suggestive MCS. The chief complaint in the AR cases was nasal obstruction, but in very suggestive cases,
rhinorrhea occurred as much as nasal obstruction. In the very suggestive cases, all cases were classified into the persistent/

moderate-severe classification. The reason is not clear, but it may be that patients with more severe symptoms visit the
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hospital more or environmental factors may aggravate the symptoms.

Chemical intolerance may be one of the causes of nasal inflammatory disorders. We suggest that control of chemical
intolerance can be helpful to treat nasal inflammatory disorders and QEESI© may be useful questionnaire for the

screening of chemical intolerance in the nasal inflammatory disorders.
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