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A Study on the Relationship between Allergic Diseases and Gastrointestinal Discomfort
Symptoms: Using Propensity Score Matching

Young-Eun Kim, Jeong Hwan Park, Hyeong Joon Jun, Sanghun Lee
Korean Medicine Data Division, Korea Institute of Oriental Medicine

ABSTRACT

Objectives: This study aimed to investigate the relationship between allergic diseases and digestive discomfort symptoms
using a dataset for the traditional Korean medicine examination.

Methods: The study included 389 subjects in the allergy group. diagnosed with allergic diseases by either a Korean
medicine doctor or modern medical doctor, and there were 4,160 subjects in the control group. Propensity score matching was
used to control the factors affecting the allergic disease and digestive discomfort symptoms. These factors included age, sex,
medication history, obesity, smoking status, alcohol consumption, meal frequency, meal quantity, eating speed, sleep quality,
stress level, and physical activity, matched at a ratio of 1:1. Logistic regression was used to estimate the adjusted odds ratio
of digestive discomfort symptoms in the allergy group compared to the control group.

Results: Compared to the control group. subjects in the allergy group had a significantly higher risk of having abdominal
distention 1.62 times (OR=1.62, %% CI: 1.13-2.32, p-value=0.008) and postprandial fatigue 1.41 times (OR=1.41, 95% CI:
1.02-1.95, p-value=0.037).

Conclusion: The study suggests that allergic diseases were associated with certain digestive discomfort symptoms. The
findings of this study can serve as a basis for managing both allergic diseases and digestive discomfort symptoms together.

Key words: allergy. gastrointestinal disease. propensity score
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o] dolEl= Al elstatH(Fig. 1).

Subjects with Allergic History Information
in Korean Medicine Examination Dataset
(2020-2022) (N=6173)

Excluded (N=1624)
* Covariate Missing (N=1624)

[ |
Allergic group Non-allergic group
(N=4160) (N=389)
[ I
Propensity Score Matching 1:1
(Age, Sex, Medication, Eating Habit, Drinking,
Smoking, Stress, Sleep, Physical Activity)

I I

Allergic group Non-allergic group
(N=389) (N=389)

Fig. 1. Study flowchart.
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Table 1. Demographic and Clinical Characteristics of the Overall and Propensity Score Matched Groups of

Participants
Before match After match
Healthy Allergy Healthy Allergy
Variables Categories (N =4160) (N=389)  p-value (N=389) (N=389) p-value
Gender Female 2950 (7090 272 (899) 0724 268 (68.9) 2712 (69.9)  0.728
Male 1210  (29.) 117 (30.1) 121 GLD 17 (301
20-29 661 (1590 74 (190) 0.000** 8 (2060 74 (1900  0.683°
Age group 30-39 616  (148) 114 (29.3) 114 (2930 114 (29.3)
(year) 40-49 1072 (258) 97 (249) 101 (2600 97 (249
50-59 1006 (242) 55 (14D 5 (129 5 (14D
>60 806  (194) 49 (12.6) 4  (1L3) 49 (126)
Medication No 3100 (745) 263 (676) 0.004** 267 (68.6) 263 (676)  0.728
history Yes 1060  (255) 126 (324) 122 (314 126 (324)
Underweight 147 (35 28 (72) 0004 33 ®H 28 (72) 0960
Obesity Normal weight 1786 (42.9) 158  (40.6) 159 (409 158  (40.6)
Overweight 949  (228) 91 (234) 92 (287 9 (234
Obesity 1278 (30.7) 112 (288) 105 (2700 112 (2838)
Smoking No 3357 (80.7) 283 (728) 0.000%** 290 (74.6) 283 (728)  0.486"
Yes 803  (193) 106 (27.2) 9 (254) 106 (27.2)
Alcohol No 1455 (3500 102 (262) 0.001** 100 (25.7) 102 (2620  0.849"
consumption Yes 2705 (65.0) 287 (738) 289 (743) 287 (738)
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Y2 - g e - MEE - 0/Ak=
1 time/day 7 (1.9) 9 (2.3) 0.072 9 (2.3) 9 (2.3) 0.999%
Meal f 2 times/day 1715 (412) 181 (46.5) 180  (46.3) 181  (46.5)
CALIMCAUENEY 3 fimes/day 2222 (534) 192 (49.4) 194 (499 192 (494)
4 times/day 146 (35) 7 (1Y) 6 (15) 7 (1.8)
Large 408 (9.8) 42 (108) 0.874 39 (1000 42 (10.8) 0.241%
Food intake Medium 2766 (66.5) 254 (65.3) 257 (66.1) 254 (65.3)
amount Small 450 (108) 45  (1L6) 40 (103) 45 (116)
Irregular 56 (129 48 (123) 53 (136) 48  (123)
Fast 1774 (426) 163  (41.9) 0.675 164 (422) 163  (419) 0.218%
Eating pace Medium 1761 (423) 161 (41.4) 144 (37.00 161  (414)
Slow 625 (15.00 65 (16.7) 81 (208) 65  (16.7)
Sleen qualit Good 1625 (39.1) 148 (38.0) 0.735 154 (396) 148  (38.0) 0.612"
b auanty Poor 2535 (609) 241 (620) 235 (604) 241 (62.0)
Low 1135 (27.3) 91  (234) 0000 92 (237) 91  (234) 0.895¢
Stress status Moderate 2047 (708) 278 (715) 219 (7.7 218 (715)
High 78 (1.9) 20 (5D 18 (46) 20 (5.1)
High 1364 (328) 131 (337) 0.233 122 (314) 131 (337 0.714%
Physical activity =~ Moderate 1678 (40.3) 141 (36.2) 145 (37.3) 141  (36.2)
Low 1118 (269 117 (30.1) 122 (314 117 (30.D)
Data are reported as number and percentage (%).
P-value is calculated by Chi-square test, McNemar test’, or McNemar-Bowker test.
*p-value € 0.05, **p-value € 0.01, ***p-value <0.001
2. Li27| Zst o7 et A5t B A FF H[I o]l om, A 27l gl 1673
el=r) AR ool e AS7E, HEEL (29%). AzTlA L06E62%) 019 B
wnoAuR, 2 BN 429 PR 24 ST 3R AU 24, AF G127 WHEd,
A% g2z B8 W, oddst W e s, 257 AR 7L ZAbo] g 27| R Tl A
S 2o 23 29 24 #F AolE AAN] Aoz $o02 Helg ugs A% A, 2] %
Akl A A oA AlE RS AT U 422 AT FE U 2 wE FAR
A4 WA o= McNemar test =X McNemar- 2 FYs zlo]E Ho|x] i)
Bowker test® $33l9y, A= o3 2 Ak Ag v A Foll= B Auizte gy 2]
(Table 2). A3k Zdj\ ]2 e odyar]e 389 o] elgol 999 (254%), HFETe] 704 (18.0%)
W AEEE 41609 T AREE 2L dlle  olUT AF e deslz sleol 1559
oA Q5] 1239 ( 316% izl A 9874 (23.7%) (32.1%), Zo] 994 (254%)°|1 EAA=Z
U AR TR B Pl e 4T AN SRl 0. 48 A9 2
o] 99(25.4%), HZToNA 6857 (16.5%) ] %1.oH, 53, 7] Eubg, £28 WA E, oA FE
24 %‘—*&—3— SEPER P Nl of 2%(67%).  2E W WHER, BEFE BAA 23 Ho)
Azl MG AT AF 92F 24 F weld g
2 A 27 A dSo] 1259 (321%), o 2l g 27] A3 17} 23} BH Sl wA=
A 3299 01T, e dezszol e dolus] A wF w4E v T oA
A glg-o] 2014 (51.7%), HZTolA 1,907 (45.8%) H 2A2E Yaew XAY IFAERME AP}
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(OR=141 9% CI=1.02-1.95. p-value=0.037).

Table 2. Distribution of Gastrointestinal Symptoms by Allergy History Before and After Propensity Score

Matching
Before match After match
Healthy Allergy Healthy Allergy
Variables Categories (N =4160) (N=389) p-value (N=389) (N=389) p-value
Anorexia No 4068 (97.8) 378 (97.2) 0.546 B/ (9790 378 (97.2) 0467
Yes 92 (2.2) 11 (2.8) 8 2 11 (28
Abdominal No 3173 (763) 266 (684)  0.001** 278 (715 266 (68.4)  0.360"
bloating Yes 97 (237 123 (31.6) 111 (285 123 (31.6)
Abdominal No 3475 (835) 290 (746)  0.000%%* 319  (820) 290 (74.6)  0.009"*
distension Yes 685 (165 99 (25.4) 70 (1800 99 (254)
Early No 3466 (833) 324 (833) 1.000 322 (828) 324 (833 0.849°
satiation Yes 694 (167 65 (16.7) 67 (172) 65 (16.7)
Epigastric No 369  (88.8) 334 (8.9 0.092 340 (87.4) 334 (859)  0.549"
burning Yes 464 (11.2) 55 (14D 49  (126) 55 (14D
Epigastric No 3942 (94.8) 366 (941 0.654 366 (941) 366 (941 1.000%
tightness Yes 218 (5.2) 23 (59 23 (59 23 (59
Nausea No 4026 (96.8) 363 (933) 0.001** 369 (949 363 (933  0.366"
Yes 134 (3.2) 26 (6.7) 20 (51 26 (6.7
Postprandial No 3207 (77D 264 (67.9) 0.000%%* 290  (746) 264 (679)  0.039™
fatigue Yes %3 (229 125 (32.1) 99 (254) 125 (321
Loose stools No 3970 (85.8) 322 (828) 0.120 41 (87.7) 322 (828)  0.059°
Yes 590 (142) 67 (172) 8 (123) 67 (172)
Hard stools No 3881 (933) 365 (938) 0.764 361 (87.7) 365 (938) 0572
Yes 279 (6.7) 24 (6.2) 28 (72) 24 (62
Straining in No 2253 (542) 188 (483)  0.031* 142 (365 188 (483)  0.381°
defecation Yes 1907 (458) 201  (5L7) 247 (635 201 (5L7)
Tenesmus No 2604 (638) 222 (57.1)  0.010% 27 (584) 22 (7.1 0713
Yes 1506 (36.2) 167  (429) 162 (41.6) 167  (42.9)

Data are reported as number and percentage (%).
P-value is calculated by Chi-square test, McNemar test'.
*p-value € 0.05, **p-value € 0.01, ***p-value <0.001

596



Table 3. Association between Allergic Disease and
Gastrointestinal Symptoms

. Adjusted
Variables OR'

9% CI p-value

0.46-6.10  0.460
0.86-1.62  0.303
1.13-2.32 0.008**
0.66-1.42  0.860
0.76-1.79  0.497
0.54-1.84 0981

Anorexia 1.62
Abdominal bloating 1.18
Abdominal distension  1.62

Early satiation 0.97
Epigastric burning 1.16
Epigastric tightness 0.99

Nausea 1.25  0.66-2.40 0.490
Postprandial fatigue 141 1.02-1.95 0.037*
Loose stools 150 0.99-2.28 0.053
Hard stools 085 0.48-1.52 0.589
Straining in defecation 1.14  0.84-1.54 0.403
Tenesmus 1.02  0.76-1.37  0.903

P-value is calculated by logistic regression.

*P<0.05, **P<0.01.

*Adjusted for gender, age, medication history, obesity,
smoking, drinking, meal frequency, food intake amount,
eating pace, sleep quality, stress, physical activity.

OR : Odds Ratio, CI : Confidence Interval
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