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Abstract

Rhinitis and sinusitis are among the most common medical conditions in Korea, as well as Western societies. Environmental factors may 

influence both rhinitis and sinusitis; however, the role of dietary factors in rhinitis and sinusitis is not clear. The present study aims to 

compare the dietary habit, food consumption frequency, and food preference of elementary school students with or without rhinitis and 

sinusitis. The demand of their parents for an education program for the dietary prevention against rhinitis and sinusitis was also examined. 

The survey was conducted with a total of 200 subjects recruited from two elementary schools located in Gyeonggi area of Korea. The 

subjects consisted of 101 students with rhinitis and/or sinusitis (RS group) and 99 without rhinitis and sinusitis (control group). The students 

of the RS group were more likely to have habits of eating-out and street food use, to consume bean, peanut, walnut, almond, yogurt, egg, 

snack, and French fries frequently, and to prefer the types of foods prepared by stir-frying and deep-frying than the control group. The 

parents who recognized 'school nutrition teachers or food/nutrition-majored specialists' as the most appropriate educator for the dietary 

education program in the RS group (48.5% of their parents) were less than those in the control group (67.7% of their parents). The present 

study suggest that students with rhinitis and/or sinusitis may be different from those without the disease(s) in their dietary habit, frequently 

consumed foods, and preferred type of foods. More epidemiological, intervention, and laboratory studies are needed in order to elucidate the 

role of dietary factors in the development and prevention of rhinitis and sinusitis, which will have a significant implication to public health.
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I. Introduction 1)

Rhinitis is an inflammation occurring in the mucous 

membrane of the nose and usually accompanied with several 

characteristic symptoms such as rhinorrhea, nasal congestion, 

itching, and sneezing (Tan RA and Corren J 2011, Dykewicz 

MS and Hamilos DL 2010). Rhinitis can be allergic or 

non-allergic, but the most common condition is likely allergic 

and non-allergic rhinitis in combination (Dykewicz MS and 
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Hamilos DL 2010, Wallace DV et al. 2008, Settipane RA and 

Charnock DR 2007). Sinusitis is an inflammation occurring in 

the sinus, a cavity in the substance of a bone of the skull 

(Tan RA and Corren J 2011, Dykewicz MS and Hamilos DL 

2010). Characteristic symptoms of sinusitis involve nasal 

obstruction, headache, and post nasal drip. Sinusitis rarely 

occurs in the absence of rhinitis because rhinitis frequently 

extends into sinusitis, for instance by exacerbating acute 

allergic rhinitis to chronic sinusitis (Tan RA and Corren J 

2011, Dykewicz MS and Hamilos DL 2010). The co-existing 

status of both rhinitis and sinusitis is often termed as 

rhinosinusitis, and sinusitis and rhinosinusitis are occasionally 

regarded as synonymous terms (Tan RA and Corren J 2011, 

Dykewicz MS and Hamilos DL 2010, Van Crombruggen K et 

al. 2011, Meltzer EO et al. 2004). Rhinitis and sinusitis are 

among the most common medical conditions in Korea as 
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well as Western societies (Dykewicz MS and Hamilos DL 

2010, Ministry of Health & Welfare 2010, National Health 

Insurance Corporation 2011). The prevalence of rhinitis is 

estimated to 26% in Korea (Ministry of Health & Welfare 

2010) and 10 to 25% in Western societies (Dykewicz MS and 

Hamilos DL 2010). Chronic sinusitis is one of the highly 

frequent diseases submitted to surgery in Korea (National 

Health Insurance Corporation 2011) and affects an estimated 

31 million people annually in US (Dykewicz MS and Hamilos 

DL 2010). Chronic rhinosinusitis also affects 6 to 7% of the 

population in Korea (Ministry of Health & Welfare 2010, Kim 

YS et al. 2011) and 13 % of the population in US (Hamilos 

DL 2011). Both rhinitis and sinusitis can decrease quality of 

life, aggravate comorbid conditions, and account for 

substantial health care expenditures. It is, therefore, important 

to understand the etiology of the diseases and develop 

effective and safe strategies for the prevention against rhinitis 

and sinusitis. 

Inflammatory and allergic types of diseases are regarded as 

a multi-factorial disease, and environmental factors, including 

diet, are considered to play an important role in the etiology 

(Novak N and Leung DY 2005, Tricon S et al. 2006, Galland 

L 2010, Calder PC et al. 2009). The association between 

allergic types of rhinitis and dietary factors has been reported 

in a few studies. In a study with children, the frequent 

consumption of nuts and butter were associated with an 

increased risk of allergic rhinitis (Farchi S et al. 2003). In 

another study with children, Mediterranenan diet, characterized 

by a high consumption of cereals as well as a low 

consumption of junk food and fat, was associated with a 

decreased risk of allergic rhinitis (De Batlle J et al. 2008). In 

the study with adolescents, the frequent consumption of 

animal liver and fruits were associated with an increased risk 

of allergic rhinitis (Huang SL et al. 2001). In the study with 

adults, high intakes of alpha-linolenic, eicosapentaenoic, and 

docosahexaenoic acids were associated with a decreased risk 

of allergic rhinitis (Hoff S et al. 2005, Miyake Y et al. 2007). 

There has been an inconsistency in the association of milk 

consumption and allergic rhinitis; one study showed an 

inverse association (Farchi S et al. 2003), but the other 

showed a positive association (Huang SL et al. 2001). 

Importantly, there have been no reports on dietary factors 

associated with sinusitis as well as rhinitis including both 

allergic and non-allergic types. Since dietary modification in 

early life was suggested to be effective in preventing and 

alleviating allergic diseases (Devereux G and Seaton A 2005), 

it is crucial to determine dietary factors associated with 

rhinitis and sinusitis in populations at the early stage of life.

The present study was designed to investigate dietary 

habits and food consumption in elementary school students 

with either rhinitis or sinusitis, or both, in comparison to 

those without rhinitis and sinusitis. The results from this 

study will help design a large scale of epidemiological studies 

that are aimed to identify dietary pattern, single food factors, 

and nutrients that critically contribute to the development or 

prevention of rhinitis and sinusitis. In the present study, the 

demand of the parents for a dietary education program was 

also investigated, which is expected to provide motivation as 

well as basic information for initiating the development of an 

effective education program on the dietary prevention against 

rhinitis and sinusitis.

Ⅱ. Methods

Subjects and study period 

This study followed principles in the Declaration of 

Helsinki. Subjects were recruited among the students in two 

elementary schools located in Gyeonggi area of Korea. In 

order to select the subjects, two questions were used; the 

one was whether or not they had ever been diagnosed for 

rhinitis and/or sinusitis medically; the other was whether or 

not they had one or more symptoms of the diseases at the 

time of survey performed. Those students that gave positive 

answers for both questions were classified into the group of 

subjects with rhinitis and/or sinusitis (RS group), whereas 

those students that gave negative answers for both questions 

were classified into the control group. Since the present 

study aimed to compare the dietary habit and food 

preference between the subjects with or without rhinitis 

and/or sinusitis, the subjects were intentionally balanced by 

genders and school grades within and between groups. The 

survey was conducted on September 2010 using the 

questionnaire developed for this study as described in the 

following section. The response rate to the survey was 88.9 

% (240 out of 270 students). Out of 240 questionnaires, 40 

questionnaires were excluded due to their incompleteness, 

and the rest 200 questionnaires (101 questionnaires from the 

RS group and 99 questionnaires from the control group) were 

used for final analyses. 

Questionnaire development 

The questionnaire for this study was developed to 

investigate dietary habit, food consumption, and food 

preference of elementary school students with rhinitis and/or 

sinusitis in comparison to the students without rhinitis and 

sinusitis. The demand of their parents for an education 

program on dietary prevention against rhinitis and sinusitis 

was also examined. A pilot study was conducted prior to the 

main survey to verify the suitability of the questionnaire, and 

then it was revised according to the results. The final 

questionnaire consisted of general characteristics, 

disease-related characteristics, dietary habits, and food 
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consumption frequency, and food preference of students as 

well as demands of their parents on dietary education 

program. General characteristics were assessed with 9 

different questions on gender, school year, exercise frequency, 

presence of pets and plants home, lactation methods and 

period, baby food type, and family member with the 

diseases. Disease-related characteristics (Dykewicz MS and 

Hamilos DL 2010, Kim YS et al. 2011) were assessed with 5 

different questions on rhinitis and/or sinusitis diagnosed and 

carried, onset age, seasonal prevalence involvement, 

self-reporting severity level, and manifestation of other types 

of allergy. Dietary habits (Kweon N and Koh B 2005, Lee B 

2004) were assessed with 6 different questions on meal 

frequency, breakfast-skipping frequency, eating-out frequency, 

street-food consumption frequency, late-night meal frequency, 

and levels of balanced diet. Food consumption frequency was 

assessed with questions on 33 different food items that had 

been known for the most probable allergy-induced foods 

(Waserman S and Watson W 2011, Cingi C et al. 2010). The 

frequency was recorded as 'never', 'once a month', 'twice to 

three times a week', 'once a week', 'twice to three times a 

week', 'four to six times a week', or 'once to three times a 

day'. Food preference was assessed with questions on the 

levels of preference (five levels from 'very low' to 'very 

high') for foods in 7 different preparation types and 7 

different food groups. Demands of the parents for a dietary 

education program were assessed with 4 different questions 

on the intention level of attendance as well as preferred 

place, educator, and types for the program. All of the 

questionnaires on the students were instructed to complete by 

themselves with the help of their parents for accuracy of the 

data. 

Statistical analyses

Data were analyzed using SPSS software (version 12.0). 

Frequency for the general characteristics, disease-related 

characteristics, dietary habits, and the demand for the dietary 

education program was calculated in percentages. The 

difference in the frequency between the RS and control 

groups was determined by chi square test. The food 

consumption frequency and preference data were converted 

semi-quantitatively to the scores ranging from 0 to 3 and 1 

to 5, respectively. Mean and standard deviation were then 

calculated, and the difference in the mean between the RS 

and control groups was determined by two-tailed student 

t-test. The p< 0.05 was considered significant. 

Ⅲ. Results

General characteristics of the subjects

The general characteristics of the students who participated 

in this study are shown in Table 1. As indicated in the 

Methods, genders and school grades of the subjects were 

intentionally balanced based on the study aim when those 

subjects were recruited. Among the 200 students, 46.0% were 

male, and 54.0% were female. The ratio of male to female 

in the RS group was similar to that in the control group. 

School years (the 1st to 2nd year, the 3rd to 4th year, and 

the 5th to 6th year) of the students were evenly distributed 

within a group as well as between the RS and control 

groups. 

The family history of the students in the RS was 

statistically different from that in the control group (P < 

0.001). In the RS group, the students having a family 

member with rhinitis and/or sinusitis (65.3%) were more than 

those not having such family members (34.7%). In the 

control group, however, showed the opposite results; the 

students with a family member with rhinitis and/or sinusitis 

(27.3%) were much less than those without such family 

members (73.7%). Among the family member with rhinitis 

and/or sinusitis, the parents made up the majority. The other 

characteristics, such as exercise frequency, percentages of the 

students in the presence or absence of pets and plants at 

home, lactation method, lactation period, and baby food 

types, in the RS group were not statistically different from 

those in the control groups.

Disease-related characteristics 

Disease-related characteristics of the RS group are shown 

in Table 1. Among a total of 101 students in the RS group, 

the students with only rhinitis were the majority, accounting 

for 72.3%. Approximately half of the students in the RS 

group (49.5%) began to have the disease at their age of 6-8 

years. Approximately half of the students in the RS group 

(58.4%) were involved with seasonal prevalence of the 

disease. Most of the students in the RS group (84%) had 

experienced very low to moderate level of severity of the 

disease while only 16% of the students had experienced high 

to very high level of severity. The number of students having 

manifestation of other types of allergic symptoms (45.6%) was 

similar to those not having such manifestation (55.4%). 

Among the students with other allergic symptoms, the 

students with atopic dermatitis were the majority, accounting 

for 30.7% of the students in the RS group. 
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Demographics/charact

eristics

RS group 

(n=101)

Control group

(n=99)

Overall

(n=200)

χ2
-value 

observed

Gender
*

  Male 51(50.5) 41(41.4) 92(46.0) 1.660

  Female 50(49.5) 58(58.6) 108(54.0)

School year
*

  1
st
 –2nd

28(27.7) 36(36.4) 64(32.0) 2.347

  3
rd
 –4th

30(29.7) 28(28.3) 58(29.0)

  5
th
 –6th

43(42.6) 35(35.4) 78(39.0)

Family member with 

rhinitis and/or sinusitis

  None 35(34.7) 72(72.7) 107(53.5) 30.001
†

  Siblings 19(18.8) 9(9.1) 28(14.0)

  Parents 43(42.6) 15(15.2) 58(29.0)

  Grandparents 4(4.0) 3(3.0) 7(3.5)

Exercise frequency

  None 22(21.8) 18(18.2) 40(20.0) 2.943

  1-2/week 43(42.6) 34(34.3) 77(38.5)

  3-4/week 12(11.9) 16(16.2) 28(14.0)

  5-6/week 10(9.9) 12(12.1) 22(11.0)

  7/week 14(13.9) 19(19.2) 33(16.5)

Disease ever diagnosed 

  Rhinitis 73(72.3) - - -

  Sinusitis 14(13.9) - - -

  Rhinosinusitis 14(13.9) - - -

Disease onset age

  ≥5 years of age 29(28.7) - - -

  6-8 years of age 50(49.5) - - -

  9-13 years of age 22(21.8) - - -

Severity level of disease

  Very low 17(16.8) - - -

  Low 38(37.6) - - -

  Moderately 30(29.7) - - -

  High 15(14.9) - - -

  Very high 1(1.0) - - -
*
Factors balanced intentionally when the subjects were recruited

†
P < 0.001 by χ

2
-test

Table 1. General demographics and characteristics of the 

elementary school students with or without rhinitis 

and sinusitis       N(%)

Dietary habits 

Six different dietary habits were investigated, and the 

results are shown in Table 2. Both eating-out and street-food 

consumption frequencies of the RS group were significantly 

different from the corresponding frequencies of the control 

group (P < 0.01). The proportion of students whose 

eating-out frequency was ≥2/week in the RS group (38.6%) 

was greater than that in the control group (20.2%), resulting 

in significantly difference between these two groups (P < 

0.01). The proportion of students whose street-food 

consumption frequency was ≥4/week in the RS group 

(23.7%) was greater than that in the control group (12.1%), 

resulting in statistical difference between these two groups (P 

< 0.05). The other 4 dietary habits were comparable between 

those two groups. 

Food consumption frequency

The consumption frequencies for a total of 33 food items 

in 9 different categories were investigated, and the results are 

shown in Tables 3. The highest overall consumption 

frequency was scored for rice (2.61±0.71). The score 2.61 

reflects that rice is consumed approximately 2.61 times per 

day. Frequencies of barley, garlic, onion, milk and egg 

consumption were also high, ranging the mean score, 

0.71-1.29. The lowest consumption frequency was found for 

buckwheat (0.05±0.17). A significant difference of the 

consumption frequency between the RS and control groups 

was found for bean (P < 0.05), peanut (P < 0.05), walnut 

(P < 0.01), almond (P < 0.05), yogurt (P < 0.05), egg (P < 

0.05), snack (P < 0.05), and French fries (P < 0.05); the RS 

group showed greater frequencies than the control group. 

Food preference

The preference of students for the foods in different types 

of preparation or groups was investigated, and the results are 

shown in Tables 3. Among 7 different types of food 

preparation, steaming, stewing, broiling, stir-frying, and 

deep-frying types were scored to 3-4 out of 5 points, 

indicating a moderate to high level of preference. The 

preference to both raw and blanching types of preparation 

was scored below 3 points, indicating a relatively low level of 

preference. There was a significant difference in the 

preference of the RS and control group for both stir-frying (P 

< 0.05) and deep frying (P < 0.01) types of food preparation; 

the RS groups showed higher levels of preference than the 

control group. 

Among 7 different food groups, the overall preference for 

both fruit and meat groups was scored above 4 points, 

indicating a relatively high level of preference. The preference 

for vegetables, however, was scored below 3 points, 

indicating a relatively low level of preference. There was no 

significant difference in the preference for the 7 different 

subgroups of food between the RS and control groups.
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Demands of the parents for dietary education program

Demands of parents of the subjects for the dietary 

education program were investigated, and the results are 

shown in Table 4. Approximately, 57% of the parents of the 

RS group reported a high level of intention for attending a 

dietary education program, and there was no statistical 

difference in the level of intention between the RS and 

control groups. The most preferred place and type for the 

education were 'schools' (67.0%) and 'periodical class' 

(34.0%), respectively, without a statistical difference between 

the RS and control groups. The most appropriate educators 

were recognized as 'school nutrition teachers or 

food/nutrition-majored specialists' (58.0%). There was a 

statistical difference between the RS and control groups in the 

recognition (P < 0.05). In the RS group, the number of 

parents recognizing 'school nutrition teachers or food/nutrition 

majored specialists' as the most appropriate educator (48.5%) 

was similar to those recognizing 'medical doctors' (40.6%). In 

the control group, the parents recognizing 'school nutrition 

teachers or food/nutrition majored specialists' as the most 

appropriate educator (67.7%), however, were much more than 

those recognizing 'medical doctors' (28.3%). 

Ⅳ. Discussion and Conclusion

Diet may influence both inflammatory and allergic diseases 

in general, but the role of diet particularly in rhinitis and 

sinusitis is not clearly understood although a few studies have 

been reported on the association between dietary factors and 

allergic type of rhinitis (De Batlle J et al. 2008, Farchi S et 

al. 2003, Huang SL et al. 2001, Hoff S et al. 2005, Miyake Y 

et al. 2007). The mixed condition of allergic and non-allergic 

types is most common in rhinitis (Dykewicz MS and Hamilos 

DL 2010,Wallace DV et al. 2008, Settipane RA and Charnock 

DR 2007), and sinusitis frequently occurs with rhinitis (Tan 

RA and Corren J 2011, Dykewicz MS and Hamilos DL 2010, 

Van Crombruggen K et al. 2011, Meltzer EO et al. 2004). 

Therefore, we intended in the present study to allocate the 

subjects with either rhinitis or sinusitis, or both, together in 

the RS group and then examined dietary habits, food 

consumption, and food preference of the subjects in 

comparison to those without rhinitis and sinusitis. The 

subjects of this study were a total of 200 students (101 

students in the RS group and 99 students in the control 

group) aged approximately 6 to 12 years (the first to sixth 

school year) from two elementary schools located in 

Gyeonggi area of Korea. 

In the present study, we investigated whether or not 

dietary habits of the students in the RS group differ to those 

in the control group. Our results indicated the frequent 

eating-out and street-food use of the students in the RS 

group (Table 2). The reason for such findings is not clear. 

Since dust often mediates the development of allergic rhinitis 

(Pala G et al. 2010, Kim JH et al. 2010, Hernandez M et al. 

1999), this finding might be partially attributed to the 

presence of dust in the environment or in the foods 

consumed outdoors. Further studies are needed to determine 

precise factors that confer those habits to be frequently found 

in the subjects with rhinitis and/or sinusitis. 

Dietary behavior
RS group 

(n=101)

Control group

(n=99)

Overall

(n=200)

χ2
-value 

observed

Meal frequency

≤2/day 13(12.9) 10(10.1) 23(11.5) 0.877

≥3/day 88(87.2) 89(89.9) 177(88.5)

Breakfast skipping frequency

None 47(46.5) 54(54.5) 101(50.5) 2.212

1-2/week 36(35.6) 34(34.3) 70(35.0)

≥3/week 18(17.8) 11(11.1) 29(14.5)

Eating-out frequency

≤1/week 62(61.4) 79(79.8) 141(70.5) 8.149
*

≥2/week 39(38.6) 18(20.2) 59(28.8)

Street-food consumption frequency

≤1/week 32(31.7) 47(47.5) 79(39.5) 7.123
†

2-3/week 45(44.6) 40(40.4) 85(42.5)

≥4/week 24(23.7) 12(12.1) 36(18.0)

Late-night meal frequency

None 39(38.6) 50(50.5) 89(44.5) 4.840

1-2/week 49(48.5) 43(43.4) 92(46.0)

≥3/week 13(12.9) 6(6.1) 19(9.5)

Balanced diet

Very unbalanced 5(5.0) 11(11.1) 16(8.0) 9.492

Unbalanced 29(28.7) 27(27.3) 56(28.0)

Moderate 41(40.6) 50(50.5) 91(45.5)

Balanced 22(21.8) 10(10.1) 32(16.0)

Very balanced 4(4.0) 1(1.0) 5(2.5)
*P < 0.01 by χ2-test
†

P < 0.05 by χ
2
-test

Table 2. Dietary habit of the elementary school students with or without 

rhinitis and sinusitis                     N(%)

We selected 33 food items that have been known to 

induce allergic responses (Waserman S and Watson W 2011, 

Cingi C et al. 2010) and then examine whether or not the 

consumption frequency of the RS group is different to that of 

the control group. Our results indicated that the student of 
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Classification
RS group

(n=101)

Control group

(n=99)

Overall

(n=200)
t-value

Consumption frequency 

of selective foods
†

Grains Rice 2.61±0.71 2.62±0.71 2.61±0.71 -0.154

Barley 0.98±1.25 0.75±1.10 0.87±1.18 1.381

Bean 0.67±1.01 0.37±0.67 0.52±0.87 2.439
‡

Wheat 0.34±0.62 0.25±0.60 0.30±0.61 1.118

Corn 0.20±0.61 0.10±0.37 0.15±0.51 1.472

Buckwheat 0.05±0.17 0.02±0.10 0.03±.014 1.294

Nuts Peanut 0.23±0.55 0.09±0.33 0.16±0.46 2.028
‡

Walnut 0.16±0.40 0.05±0.15 0.11±0.31 2.707
¶

Almond 0.12±0.28 0.05±0.18 0.09±0.24 2.038
‡

Vegetables Garlic 0.97±1.11 0.71±0.90 0.84±1.01 1.801

Onion 0.89±1.00 0.65±0.85 0.77±0.94 1.814

Fruits Tomato 0.31±0.66 0.27±0.46 0.29±0.57 0.530

Kiwi 0.23±0.55 0.20±0.56 0.22±0.56 0.350

Peach 0.23±0.41 0.19±0.41 0.21±0.41 0.222

Strawberry 0.16±0.46 0.18±0.42 0.17±0.44 -0.225

Milk products Milk 1.34±0.84 1.24±0.79 1.29±0.82 0.857

Yogurt 0.62±0.81 0.41±0.55 0.51±0.70 2.123
‡

Cheese 0.33±0.59 0.27±0.51 0.30±0.55 0.697

Egg - 0.81±0.77 0.60±0.64 0.71±0.72 2.112
‡

Meats Pork 0.41±0.48 0.30±0.40 0.36±0.44 1.824

Chicken 0.25±0.44 0.24±0.45 0.24±0.44 0.085

Beef 0.22±0.41 0.15±0.34 0.19±0.38 1.400

Fish and shellfish Mackerel 0.19±0.36 0.18±0.38 0.18±0.37) 0.161

Squid 0.11±0.33 0.13±0.35 0.12±0.33 -0.295

Shellfish 0.16±0.52 0.07±0.16 0.11±0.39 1.653

Pacific saury 0.12±0.32 0.08±0.23 0.10±0.28 0.809

Crap 0.07±0.31 0.09±0.33 0.08±0.32 -0.287

Shrimp 0.08±0.32 0.07±0.16 0.08±0.25 0.313

Instant foods Ramen 0.33±0.42 0.27±0.42 0.30±0.42 0.993

Snack 0.60±0.62 0.41±0.43 0.50±0.54 2.415
‡

French fries 0.12±0.33 0.05±0.06 0.08±0.24 2.097
‡

Donut 0.07±0.32 0.06±0.30 0.06±0.31 0.262

Soft-drinks 0.41±0.55 0.31±0.49 0.36±0.52 1.232

Preferred type of food Type of food preparation Raw foods 2.7±1.3 2.8±1.1 2.7±1.2 -0.794

Blanching 3.0±1.1 2.9±1.0 2.9±1.1 0.536

Steaming 3.5±0.9 3.3±1.0 3.4±1.0 0.909

Stewing 3.7±1.0 3.6±1.0 3.6±1.0 1.038

Broiling 3.9±0.8 3.9±0.9 3.9±0.8 0.791

Stir-frying 3.9±0.9 3.7±0.8 3.8±0.8 2.029
‡

Deep-frying 4.0±1.0 3.5±1.2 3.7±1.1 2.859
¶

Type of food group Grains 3.5±0.1 3.3±1.0 3.4±1.0 0.846

Fruits 4.0±1.1 4.0±1.1 4.0±1.0 -0.275

Vegetables 2.9±1.0 3.1±1.0 3.0±1.0 -1.540

Dairy foods 4.0±0.9 3.7±1.0 3.8±0.9 1.789

Meats 4.4±0.9 4.2±1.0 4.3±1.0 1.431

Fish 3.9±1.0 3.7±1.1 3.7±1.0 0.865

Fats 3.2±0.9 3.1±1.0 3.2±1.0 1.100
*Food consumption frequency was scored as 1-3 points for 1-3/day, 0.71 points for 4-6/week, 0.36 points for 2-3/week, 0.14 points for 1/week, 0.08 

points for 2-3/week, 0.03 points for 1/month, and 0 points for none. Food preference was scored as 1-5 points for very low to very high 

preference.
†Foods that have been suggested to induce allergy
‡

P < 0.05 by two-tailed student t-test
¶

P < 0.01 by two-tailed student t-test

Table 3. Food consumption frequency and preference of the elementary school students with or without rhinitis and sinusitis*

Mean ± SD
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RS group frequently consumed bean, peanut, walnut, almond, 

yogurt, egg, snack, and French fries compared to those of 

the control group (Table 3). The results on the frequent 

consumption of beans in the RS group are similar to the 

previous report on the high intake of soybeans and 

isoflavones associated with a reduced prevalence of allergic 

rhinitis in Japanese women (Miyake Y et al. 2005). The 

results on the frequent consumption of nuts in the RS group 

were also similar to the previous report on high intake of 

nuts associated with an increased risk of allergic rhinitis in 

children (Farchi S et al. 2003). The frequent yogurt 

consumption of the RS group, however, appears inconsistent 

to the previous report that suggested beneficial activities of 

probiotics against allergic diseases (Ozdemir O 2010, Boyle RJ 

and Tang ML 2006, Kalliomaki M et al. 2010, Yao TC et al. 

2010), including allergic rhinitis (Vliagoftis H et al. 2008). The 

frequent consumption of yogurt in the RS group found in 

our study might be speculated as a result of the disease, 

rather than a cause. There is little known on the association 

of egg consumption with rhinitis and sinusitis although 

ingested food allergen may induce allergic rhinitis (Waserman 

S and Watson W 2011, Cingi C et al. 2010). Considering that 

allergic responses to cooked eggs was reported to resolve 

quickly compared to those to uncooked eggs (Clark A et al. 

2011), it may be desirable to guide children with allergic 

rhinitis to consume well-cooked eggs rather than less or 

uncooked eggs. The frequent snack consumption of the RS 

group was found in our study. Influences of snack 

consumption on rhinitis and sinusitis are not known. 

However, frequent snack consumption habit of people with 

was reported (Yang SH et al. 2009). Food additives and 

preservatives might be suspected for the reason behind this 

finding although they are known to rarely induce allergic 

responses (Waserman S and Watson W 2011). Previously, the 

frequent consumption of candies was reported to be 

positively associated with allergic rhinitis (Tamay Z et al. 

2007). Relevance of food additives and preservatives present 

in foods such as snacks and candies with rhinitis and 

sinusitis remains to be clarified.

In the present study, we also examined food preference of 

the students in the RS group compared to those in the 

control group. Our results indicated that the preference of the 

RS group to both stir-frying and deep frying types of food 

preparation was prominent (Table 3). The frequent 

consumption of deep fried foods was reported to be 

associated with asthma, but not allergic rhinitis (Huang SL et 

al. 2001). Previously, a positive association between the 

frequent use of butter in sauces and allergic rhinitis was 

reported, but there was no association with the use of fats in 

cooking, such as olive oil, seed oil, butter, and margarine 

was reported (Farchi S et al. 2003). The present and 

previous results suggest that more studies on the effects of 

dietary fats on rhinitis and sinusitis are needed. The 

preference for vegetables was scored below 3 points, 

indicating a relatively low level of preference. Similarly, the 

low preference of Korean elementary school students for 

vegetables was reported in previous studies (Kweon N and 

Koh B 2005, Kim Y and Seo J 2004, Lee B 2004). In our 

study, the preference for vegetables of the students in the RS 

group was not different to that in the control group. This 

finding was consistent to some of the previous reports 

showing no association between vegetable consumption and 

allergic rhinitis (Huang SL et al. 2001, Farchi S et al. 2003), 

but inconsistent to the other showing an inverse association 

between vegetable consumption and allergic rhinitis (Tamay Z 

et al. 2007). Despite of such inconsistency, vegetables and 

antioxidants have been shown to exert beneficial effects 

against inflammatory and allergic diseases in general. In this 

respect, children with rhinitis and sinusitis may be still guided 

to consume vegetables sufficiently. To enhance the 

consumption of vegetables in elementary school students, 

highly preferred recipes and menus using vegetables should 

develop and urge to be applied in school meal services (Ahn 

Y and Ro H 2009). Relevant culinary education programs will 

be useful for the parents who have elementary school 

students. 

Our results revealed that the students of the RS group are 

more likely to have family members with rhinitis and/or 

sinusitis than those of the control group (Table 1). 

Previously, a family history of atopic dermatitis is reported to 

be a risk factor of allergic rhinitis (Tamay Z et al. 2007). 

There is a paucity of data, however, on family history of 

rhinitis and sinusitis affecting to rhinitis and sinusitis at the 

next generation. Interaction of genetic and environmental 

factors might contribute to the development of rhinitis and 

sinusitis, which offers another line of research.

Our results indicated that most of the parents had 

moderate to high level of intention in attending dietary 

education programs for the prevention of rhinitis and sinusitis 

without statistical difference in the level of intention between 

the RS and control groups (Table 4). In the present study, 

the parents of elementary school students were likely to 

prefer periodical classes offered in schools. To our 

knowledge, this is the first study that examined the demand 

of parents of elementary school students with or without 

rhinitis and sinusitis for attending dietary education programs 

for the prevention of rhinitis and sinusitis. More detailed 

studies will be needed in order to develop an effective 

dietary education program for the prevention against rhinitis 

and sinusitis.

The limitations of the present study should be considered 

when interpreting these results. Most of the subject in the RS 

group had rhinitis and/or sinusitis only at or below moderate 

level (Table 1), which is a limitation of the present study 
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Demand
RS group

(n=101)

Control group

(n=99)

Overall

(n=200)
χ2

-value observed

Intention for attending the dietary education program

  High 57(56.5) 64(64.7) 121(60.5) 8.601

  Moderate 33(32.7) 31(31.3) 64(32.0)

  Low 11(10.9) 4(4.0) 15(7.5)

Preferred place for the education

  School 69(68.3) 65(65.7) 134(67.0) 3.319

  Hospital 11(10.9) 10(10.1) 21(10.5)

  Oriental medicine hospital 5(5.0) 3(3.0) 8(4.0)

  Others 16(15.9) 21(21.2) 37(18.5)

Preferred educator

  School nutrition teachers or food/nutrition majored specialists 49(48.5) 67(67.7) 116(58.0) 11.335
*

  Medical doctors 41(40.6) 28(28.3) 69(33.2)

  Doctors of oriental medicine 8(7.9) 1(1.0) 9(4.5)

  Pharmacists 2(2.0) 1(1.0) 3(1.5)

  Others 1(1.0) 2(2.0) 3(1.5)

Preferred education program type

  Periodical class 36(35.6) 32(32.3) 68(34.0) 0.837

  One to one consultation 24(23.8) 21(21.2) 45(22.5)

  Information provided through website 18(17.8) 22(22.2) 40(20.0)

  Distribution of hand-outs 23(22.8) 24(24.2) 47(23.5)
*
P < 0.05 by χ

2
-test

Table 4. Parental demand for the dietary education program          N(%)

since this might have prevented from finding clear differences 

between the RS and control groups. Also the disease severity 

was self-reported, and therefore the classification was not 

very clear. The heterogeneity of the subjects is another 

limitation, which might have resulted in the lack of specificity 

for identifying dietary factors important in particular 

subgroups. The number of subjects in this study was not 

large enough to reflect dietary habits and food consumption 

of elementary school students in Korea and to classify the RS 

group into different subgroups, which is also a limitation. A 

large scale of epidemiological studies need to be conducted, 

in which subjects may be classified into different subgroups 

by the severity of diseases or by such factors as the 

presence of rhinitis, sinusitis, or rhinosinusitis, allergic or 

non-allergic types, and chronic or acute types. 

In summary, we found in the present study that the 

elementary school students with rhinitis and/or sinusitis were 

more likely to have eating-out habits, to frequently consume 

some of the allergy-induced foods, and prefer foods prepared 

by frying types. To our knowledge, this is the first study to 

compare dietary habits, food consumption, and food 

preference of the elementary school students with or without 

rhinitis and sinusitis. The results are expected to provide 

basic information for further identifying protective and risk 

factors in diet for rhinitis and sinusitis, which will have a 

significant implication in public health. 
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