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Revision of threshold levels for evoking pollinosis to oak, pine, Japanese
hop, and ragweed in the metropolitan area Seoul, Korea
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Meteorological Sciences, Gangneung; *Department of Statistics, Dongguk University, Seoul, Korea

Purpose: The threshold levels for symptom development of pollinosis vary among studies and countries. This study aimed to deter-
mine currently used threshold levels for it.

Methods: Oak, pine, Japanese hop, and ragweed pollen samples were collected daily for 8 years from the Seoul and Guri areas. A
total of 792 subjects with allergy to these pollens were recruited. The symptom index (SI) was assessed through telephone inter-
views and allergy questionnaires, and data were analyzed using decision tree.

Results: The risk index for oak pollen allergy was “mild” when the pollen count was 0-2 grains/m’, “moderate” when it was 3-11
grains/m?,”

severe” when it was 12-28 grains/m?, and “dangerous” when it was > 29 grains/m?>. The risk level for pine pollen allergy
was “mild” when the pollen count was 0-4 grains/m?®, “moderate” when it was 5-42 grains/m?, “severe” when it was 43-66 grains/m’,
and “dangerous” when it was >67 grains/m?>. For Japanese hop pollen allergy, the risk level was “mild” when the pollen count was
0-8 grains/m’®, “moderate” when it was 9-10 grains/m?, “severe” when it was 11-19 grains/m? and “dangerous” when it was >20
grains/m’. Finally, for ragweed, the risk level was “mild” when the pollen count was 0-1 grains/m?, “moderate” when it was 2-6
grains/m?, “severe” when it was 7-33 grains/m?®, and “dangerous”when it was > 34 grains/m?>.
Conclusions: Revising the threshold levels for the risk index for pollen allergies may be useful for developing pollen prediction mod-
els for patients with pollen allergies in Korea. (Allergy Asthima Respir Dis 2020;8:199-205)
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Table 1. Symptom index according to modified total nasal symptom score

Mo Sy Bunorea L domon
None 10 10 10 10 50
Alittle 20 20 20 20 50
Mild 30 30 30 30 50
Moderate 40 40 40 40 50
Severe 50 50 50 50 50
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Table 2. Characteristics of the subjects

ChoiYJ, etal. * Revision of threshold levels for pollinosis

Spring Autumn

Year Total No.

No. Sex, male:female Age (yr) No. Sex, male:female Age (yr)
2010 47 26:21 22+6 43 23:20 31+5 90
2011 49 24:25 21+6 49 24:25 24+7 98
2012 51 2328 23+4 54 27:27 1945 105
2013 51 26:25 20+6 43 21:22 30+3 94
2014 48 21:27 21+3 49 25:24 22+4 97
2015 50 28:22 32+6 57 32:25 20+2 107
2016 52 28:25 27+6 49 30:19 28+4 101
2017 49 26:23 32+7 51 27:24 22+8 100
Total 397 202:195 27+6 395 209:186 28+7 792
Values are presented as number or mean + standard deviation.
Table 3. Correlation coefficients between pollen count and symptom index Oak pollen < 10.5 grain/m?
Pollen Pollen (t) Pollen (t-1) Pollen (t-2) Pollen (t-3)
Oak 01952 01749 01443 01638 Yes No
Pine 0.1610 0.1053 00710 0.0614 Oak pollen < 1.5 grain/m? Oak pollen <27.5 grain/m®
Ragweed 0.3101 0.2919 0.2593 0.2058 I 1
Japanese hop 0.3355 0.3140 0.2646 0.2202

Pollen (t): pollen count on the day when the symptom index was highest. Pollen (t-1):
pollen count one day before the day when the symptom index was highest. Pollen (t-
2): pollen count two days before the day when the symptom index was highest. Pol-
len (t-3): pollen count three days before the day when the symptom index was high-
est.
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Yes No Yes No

SI: 682.6 SI: 784.4 SI1:910.1 SI: 995.3

Fig. 1. Decision tree analysis for oak pollen. When the number of oak pollen
was >27.5 grain/m?®, the symptom index (SI) was 995.3; when it was 10.5-27.5
grain/m®, the Sl was 910.1; when it was 1.5-10.5 grain/m’, the Sl was 784.4;
and when it was < 1.5 grain/m®, the Sl was 682.6. The risk index for oak pollen
allergy was “mild” when the pollen count was 0-2 grain/m®, “moderate” when
it was 3—11 grain/m? “severe” when it was 12—28 grain/m®, and “dangerous”
when it was >29 grain/m?.
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Pine pollen <67 grain/m?

Yes No

Pine pollen <4.5 grain/m’

SI: 981.4
Yes No
Pine pollen <42.5 grain/m®  Yes
SI: 651.2
Yes No
SI: 743 SI: 820.3

Fig. 2. Decision tree analysis for pine pallen. When the number of pine pollen
was > 67 grain/m®, the symptom index (SI) was 981.4; when it was 42.5-67
grain/m?®, the Sl was 820.3; when it was 4.5-42.5 grain/m®, the Sl was 743 and
when it was <4.5 grain/m?®, the Sl was 651.2. The risk index for pine pollen al-
lergy was “mild” when the pollen count was 04 grain/m®, “moderate” when it
was 5-42 grain/m®, “severe” when it was 43-66 grain/m®, and “dangerous”
when it was >67 grain/m’.

Sjoik 71 AT ALY B Ror 27 A B 4}
0-4 grain/m®0|™ ‘0|2, 5-42 grain/m*°|H ‘HE, 43-66 grain/
m*o]H “AZF, 67 grain/m?® 0|40 “$J3 o) sl datt}(Fig. 2).
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t]o]|A] 19.5 grain/m’ R, T+ HA| s}chujr]of A 10.5 grain/m’= £
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5k (Fig, 3)
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Japanese hop pollen <8.5 grain/m?

Yes No

Japanese hop pollen <19.5 grain/m?

SI: 646.9
Yes No

Japanese hop pollen <10.5 grain/m’ S|: 814.2

Yes No

SI:710.1 SI: 789.8

Fig. 3. Decision tree analysis for Japanese hop pollen. When the number of
Japanese hop pollen was >19.5 grain/m®, the symptom index (SI) was 814.2;
when it was 10.5-19.5 grain/m®, the Sl was 789.8; when it was 8.5-10.5 grain/
m®, the Sl was 710.1; and when it was <85 grain/m?®, the S| was 646.9. The
risk index for Japanese hop pollen allergy was “mild” when the pollen count
was 0-8 grain/m®, “moderate” when it was 3-10 grain/m®, “severe” when it
was 11-19 grain/m®, and “dangerous” when it was > 20 grain/m?.

Ragweed pollen < 6.5 grain/m®

Yes No

Ragweed pollen < 1.5 grain/m’ Ragweed pollen < 34 grain/m?

Yes No Yes No

SI: 588 SI: 695.2 SI: 830.2 SI:910.4

Fig. 4. Decision tree analysis for ragweed pollen. \When the number of ragweed
pollen was >34 grain/m?, the symptom index (SI) was 910.4; when it was 6.5~
34 grain/m?®, the Sl was 830.2; when it was 1.5-6.5 grain/m’, the Sl was 695.2;
and when it was < 1.5 grain/m®, the SI was 588. The risk index for ragweed
pollen allergy was “mild” when the pollen count was 01 grain/m?, “moderate”
when it was 2-6 grain/m®, “severe” when it was 7-33 grain/m’, and “danger-
ous” when it was >34 grain/m’.
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Table 4. Comparison between the old risk index and our revised risk index for pollen allergies in Korea

o 0Oak (grain/m?) Pine (grain/m?) Japanese hop (grain/m’) Ragweed (grain/m?’)
isk index
Previous Revised Previous Revised Previous Revised Previous Revised

Mild 049 0-2 0-499 04 049 0-8 0-19 0-1
Moderate 50-99 3-1 500-999 542 50-99 3-10 2049 2-6
Severe 100-199 12-28 1,000-1,499 43-66 100-299 11-19 50-99 7-33
Dangerous >200 >729 >1,500 >67 >300 >20 >100 >34
HYlT o] = F0] ATAL o] AUE o] §3to] T WG Tk At izt HAE A2 0|83 A AH YAEFS FUF
S 27] st A vh= 9IEA a7 IS AL Y ASE W8t 2R ET] =S A A-E-skaL §)
st stdek oh* 128 2 o) S Aol 2 U] 941 53 7ho] v 2

AW AAL O R Gel2r g 4B TR 47 ls B9 Hjolg Bl W Ick(Table 44 0] AT FHA) AHE-5} )
U= A0 2 YEpUaL ok eyl A B = AU, = 85T BAIRS Beksiar AAs] = S e A=
R 7Fe Aol SRS HAE & YElEZ IR . S Aslaral silom Ae mAA| oA R 2]
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