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Association between electronic cigarette smoking and allergic rhinitis -
The Korea National Health and Nutrition Examination Survey (2015)

Hye Ran Jeon, Youn Seon Choi, Seon Mee Kim, So Jung Yoon, Jin Wook Kim, Man Kim, Ji Young Lee, Jung Hwan Yoon

Department of Family Medicine, Korea University Guro hospital, Seoul, Korea

Purpose: Allergic rhinitis (AR) is one of the common chronic diseases. Although it is not a life-threatening disease, its persistent
symptoms may cause fatigue, mood change, discomfort at work, and academic disability as well as the decrease of quality of life.
The prevalence of AR has been increasing steadily due to the Westernized lifestyle and environmental change. In previous studies, it
has been found that AR has a clear relationship with smoking. However, there is no relationship study between AR and electronic

cigarettes smoking (ECS).

Methods: The study was conducted on >19-year-old adults who participated in the 2015 Korea National Health and Nutrition Ex-
amination Survey. Sex, age, residence status, tobacco smoking, alcohol drinking, stress level, economic status, and diagnosis of AR
were analyzed by using univariate and multivariate logistic regression analyses.

Results: AR tended to be associated with ECS in the Korean adult population in univariate analysis, but ECS was not statistically sig-
nificant in multivariate analysis. By multivariate analysis, AR was significantly related with younger age, male sex, alcohol consump-
tion, and stress. Moreover, the prevalence of AR was linearly decreased as age increased from 19 to 69 years.

Conclusion: A diagnosis of AR was not significantly associated with ECS. Instead, AR showed an increased prevalence in adults at
younger age, of male sex, and with alcohol consumption and high stress. To derive statistically significant results of relationship be-
tween AR and ECS, more well-designed studies focusing on the temporal causal are needed. (Allergy Asthma Respir Dis 2017;5:344-350)
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Table 1. Variables for survey

Allergy Asthma Respir Dis AARD

Example

Definition

Variable Question

Experience rate of diagnosis of allergic ~ Have you ever been diagnosed with allergic
rhinitis rhinitis from doctor?

Experience rate of diagnosis of atopic ~ Have you ever been diagnosed with atopic
dermatitis dermatitis from doctor?

Lifetime electronic cigarette use rate Have you ever smoked an electronic

cigarette?
Lifetime tobacco cigarette use rate What is the total amount of cigarettes

smoked during your lifetime?

@ Yes @ No
@ Yes @ No
@ Yes @ No

@ Less than 5 packs (100 PY) @ More than
5 packs (100 PY) ® Never smoked

Number of people who replied ‘® Yes’
Number of people who replied ‘@ Yes’
Number of people who replied ‘@ Yes’

Number of people who replied ‘@ More
than 5 packs’

Lifetime alcohol drinking rate Have you ever had a drink? @ Never drank @ Ever drank Number of people who replied ‘@ Ever
drank’
Economic status What is your economic status? ® Top @ Upper middle @ Middle-low
@ Bottom
Stress level How much stress do you usually feel? @® Very much @ Alot @ A little @ Rarely
Housing type What is the current home type of housing? @ Single-family house @ Apartment
® Town house @ Multi-family house
® Others
PY, pack-years.
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Table 2. Demographic and clinical characteristics of study subjects according to electronic cigarette smoking

. Electronic cigarette
Characteristic : e P-value
Ever-smoker (n=419) Nonsmoker (n=4,986) All subjects (n="5,405)
Age (yr) 3757+£13.92 52.70+16.45 51.52+16.76 -18.276 <0.001
Sex 328539 <0.001
Male 359(85.7) 1,993(40.0) 2,352 (43.5)
Female 60(14.3) 2,993(60.0) 3,053 (56.5)
Ever-smoker 620.621 <0.001
Yes 406 (96.9) 1,740(34.9) 2,146(39.7)
No 13(3.1) 3,246 (65.1) 3,259(60.3)
Alcohol consumption 50912 <0.001
Yes 413(98.6) 4,316(91.3) 4,729(87.5)
No 6(1.4) 670(99.1) 676 (12.5)
Stress level 55.600 <0.001
High 36(8.6) 243(4.9) 279(5.2)
Moderate 140(33.4) 1,049(21.0) 1,189(22.0)
Low 202 (48.2) 2,821 (56.6) 3,023 (55.9)
None 41(9.8) 871(17.5) 912(16.9)
Economic status 25.984 <0.001
Low 47(11.3) 980(19.8) 1,027 (19.1)
Low to moderate 93(22.4) 1,221 (24.6) 1,314 (24.5)
Moderate to high 147 (35.3) 1,330(26.8) 1,477(27.5)
High 129(31.0) 1,427 (28.8) 1,556 (28.9)
Residential status 2.765 0598
Detached house 144 (34.4) 1,862(37.4) 2,006 (37.1)
Apartment 221(52.7) 2477(49.7) 2,698(49.9)
Row house 30(7.2) 360(7.2) 390(7.2)
Multiplex house 20(4.8) 211(4.2) 231(4.3)
Others 4(0.9) 76(1.5) 80(1.5)
Atopic dermatitis 10.694 0.001
No 361(94.7) 4,546 (97.6) 4,907(97.3)
Yes 20(5.3) 114(2.4) 134(2.7)
Allergic rhinitis 6.846 0.009
No 310(81.4) 4,018(86.2) 4,328(85.9)
Yes 71(18.6) 642 (17.8) 713(14.1)

Values are presented as mean + standard deviation or number (%).
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Table 3. Univariate comparison between allergic rhinitis group and nonallergic rhinitis group

Allergic rhinitis

Characteristic iy Pvalue
No (n=4,328) Yes (n=713)
Age (yr) 52.73+16.51 4356+16.10 13.796 <0.001
Sex 2683 0.101
Male 1,898 (43.9) 274(384)
Female 2,430 (56.1) 439 (61.6)
Ever smoke 1123 0.289
Yes 1,699(39.3) 265(37.2)
No 2,629(60.7) 448(62.8)
Alcohol consumption 15.442 <0.001
No 566 (13.1) 56 (7.9)
Yes 3,762 (86.9) 657(92.1)
Stress level 29.499 <0.001
High 209(4.8) 46(6.5)
Moderate 918(21.3) 192(26.9)
Low 2,420(55.9) 396 (55.5)
None 779(18.0) 79(11.1)
Economic status 23313 <0.001
Low 853(19.8) 94(132)
Low to moderate 1,070 (24.8) 162 (22.8)
Moderate to high 1,154 (26.8) 225(31.6)
High 1,230 (28.6) 230(32.4)
Residential status 36.253 <0.001
Detached house 1,657 (38.3) 91(26.8)
Apartment 2,120(49.0) 413(57.9)
Row house 295(6.8) 64(9.0)
Multiplex house 190 (4.4) 35(4.9)
Others 66(1.5) 10(1.4)
Electronic cigarette 6.846 0.009
Ever-smoker 310(7.2) 71(10.0)
Nonsmoker 4,018(92.8) 642 (90.0)

Values are presented as mean + standard deviation or number (%).
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Table 4. Risk factors for the prevalence of allergic rhinitis, multiple logistic re-
gression
Variable Oddjgsz'g iﬁziéacl;’”f" VIF Pyalue
Age (yr) 2.113

19-29 Reference

30-39 0.840(0.626-1.127) <0.001

40-49 0.779(0.570-1.066) <0.001

50-59 0.439(0.306-0.630) <0.001

60-69 0.328(0.221-0.485) <0.001
Sex 1915

Male Reference

Female 0.750 (0.592-0.952) 0.018
Ever smoke 0.897 (0.697-1.156) 2.062 0.402
Alcohol consumption 1.189(0.957-1.243) 1.047 0.016
Stress level 1.068

None Reference

Low 0.613(0.395-0.950) 0.029

Moderate 0.666 (0.457-0.971) 0.035

High 0.700(0.471-1.042) 0.079
Economic status 1.162

Low Reference

Low to moderate 1.146 (0.828-1.586) 0412

Moderate to high 1.100(0.857-1.411) 0.453

High 1.105(0.886-1.379) 0.374
Residential status 1.041

Detached house Reference

Apartment 0.908 (0.415-1.987) 0.810

Row house 1.098 (0.505-2.389) 0814

Multiplex house 1.162 (0.507-2.665) 0.722

Others 1.065(0.446-2.542) 0.887
Electronic cigarette 1.076(0.767-1.510) 1.230 0.671

VIF, variance inflation factor.
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