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Study on the Prevalence of Non-respiratory Comorbidities in Asthma Patients:
A Nationwide Cohort Study

Su-Jin Kang' and Kiyon Rhew'*
'College of Pharmacy, Dongduk Women’s University, Seoul 02748, Republic of Korea

ABSTRACT

Background: Asthma is a chronic inflammatory airway disease associated with systemic inflammation and increased prevalence
of various comorbid conditions. This study investigates the prevalence of non-respiratory comorbidities among adult asthma pa-
tients in South Korea, aiming to elucidate potential correlations and impacts of asthma on overall health, thereby affecting patients’
quality of life and healthcare systems. Methods: This retrospective cohort study utilized the National Health Insurance Service data
(HIRA-NPS-2020) and included adults diagnosed with asthma. Non-respiratory diseases were identified using the Korean Standard
Disease Classification (KCD-8) codes, with exclusions applied for other respiratory conditions. The prevalence of comorbidities
was analyzed and compared between asthma and non-asthma patients, adjusting for confounders such as age, gender, and insurance
status through inverse probability treatment weighting (IPTW). Results: The analysis revealed that asthma patients exhibit signifi-
cantly higher rates of cardiovascular diseases, metabolic disorders, gastrointestinal conditions, and mental health issues compared to
the control group. Notably, conditions such as heart failure, gastroesophageal reflux disease, and anxiety were more prevalent, with
odds ratios (OR) ranging from 1.18 to 3.90. These results demonstrate a substantial burden of comorbidities associated with asth-
ma, indicating a broad impact on health beyond the respiratory system. Conclusion: The findings highlight the systemic nature of
asthma and the interconnectedness of inflammatory processes across different organ systems. This comprehensive analysis confirms
previous research linking asthma with an increased risk of various non-respiratory diseases, providing insights into the multifaceted
impact of asthma on patient health.

KEYWORDS: Asthma, inflammation, non-respiratory comorbidity, prevalence
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Fig. 1. Flow diagram for study subject inclusion.
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Table 1. Patients' basic characteristics before and after propensity score weighting

Before propensity score weighting

After propensity score weighting

Patient Asthma group, non-asthma group, Asthma group, non-asthma group,
characteristics n (%) n (%) Variance ratio n (%) n (%) Variance ratio
(n=1,083,081) (n=81,343) (n=1,164,452) (n=1,160,899)
Age 1.4353 0.9980
<65 years 897,779 (82.89) 58,203 (71.55) 955,949 (82.09) 948,338 (81.69)
>65 years 185,302 (17.11) 23,140 (28.45) 208,503 (17.91) 212,561 (18.31)
Sex 0.9572 0.9986
Men 530,601 (48.99) 32,217 (39.61) 562,756 (48.33) 551,319 (47.49)
Women 552,480 (51.01) 49,126 (60.39) 601,696 (51.67) 609,580 (52.51)
Insurance type 1.6827 0.9980

Health insurance
Medical aid

1,052,508 (97.18)
30,573 (2.82)

77,397 (95.15)
3,946 (4.85)

1,129,923 (97.03) 1,126,068 (97.00)
34,529 (2.97) 34,831 (3.00)

CI; 2.53-2.56, p<0.001)& B3, A3, 7HE%H, Auldh
A5, Ao ORE2 Z2F 1.91 (95% CI; 1.90-1.93,
p<0.001), 1.52 (95% CIL; 1.51-1.53, p<0.001), 1.62 (95% CIL;
1.61-1.63, p<0.001), 1.62 (95% CI; 1.53-1.71, p<0.001) &0 =
Uelgtt o] Qo As|AFEA ) (OR 1.79, 95% CI; 1.76-
1.82, p<0.001), #ZZ(OR 1.87, 95% CI; 1.76-1.99, p<0.001),
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Table 2. Prevalence of non-respiratory comorbidities in asthma and non-asthma groups after propensity score weighting for sex, age, and

insurance type

Diseases

Asthma group,
n (%)
(n=1,164,452)

non-asthma group,
n (%)
(n=1,160,899)

QOdds ratio
(95% CI)

p-value

Cardiovascular diseases

Endocrine disorders

Gastrointestinal diseases

Musculoskeletal disease

Atrial fibrillation and flutter

Coronary artery disease

Hypertension

Heart failure

Stroke

Dyslipidemia

Valve disorders

Congenital malformations of

heart

Diabetes mellitus

Obesity

Hyperthyroidism

Hypothyroidism

Gastroesophageal reflux

disease

Peptic ulcer disease

Liver disease

Irritable bowel syndrome

Hernia

Rheumatoid arthritis

Disorders of bone density and
structure

Yes
No
Yes

1,152,392 (98.96)
12,060 (1.04)
1,143,869 (98.23)
20,583 (1.77)
885,989 (76.09)
278,463 (23.91)
1,143,213 (98.18)
21,239 (1.82)
1139,744 (97.88)
24,708 (2.12)
835,749 (71.77)
328,703 (28.23)
1,161,842 (99.78)
2,610 (0.22)
1,164,320 (99.99)
132 (0.01)
996,098 (85.54)
168,354 (14.46)
1,163,174 (99.89)
1,278 (0.11)
1,149,846 (98.75)
14,606 (1.25)
1,120,634 (96.24)
43,818 (3.76)
785,329 (67.44)
379,123 (32.56)
983,037 (84.42)
181,415 (15.58)
994,286 (85.39)
170,166 (14.61)
1,028,447 (88.32)
136,005 (11.68)
1,162,538 (99.84)
1,914 (0.16)
1,138,789 (97.80)
256,623 (2.20)
1,078,779 (92.64)
85,673 (7.36)

1,139,711 (98.17)
21,188 (1.83)
1,130,273 (97.36)
30,626 (2.64)
832,602 (71.72)
328,297 (28.28)
1,116,697 (96.19)
44,202 (3.81)
1,132,013 (97.51)
28,886 (2.49)
742,330 (63.94)
418,569 (36.06)
1,156,624 (99.63)
4,275 (0.37)
1,160,652 (99.98)
247 (0.02)
947,444 (81.61)
213,455 (18.39)
1,158,916 (99.83)
1,983 (0.17)
1,140,876 (98.28)
20,023 (1.72)
1,099,111 (94.68)
61,788 (5.32)
521,287 (44.90)
639,612 (55.10)
858,078 (73.91)
302,821 (26.09)
920,744 (79.31)
240,155 (20.69)
955,979 (82.35)
204,920 (17.65)
1,157,821 (99.73)
3,078 (0.27)
1,118,488 (96.35)
42,411 (3.65)
1,048,978 (90.36)
111,921 (9.64)

1 [Reference]
1.78 (1.74-1.82)
1 [Reference]
1.51 (1.48-1.53)
1 [Reference]
1.26 (1.25-1.26)
1 [Reference]
2.13(2.10-2.17)
1 [Reference]
1.18 (1.16-1.20)
1 [Reference]
1.43 (1.43-1.44)
1 [Reference]
1.65 (1.57-1.73)
1 [Reference]
1.87 (1.51-2.31)
1 [Reference]
1.33 (1.32-1.34)
1 [Reference]
1.56 (1.45-1.67)
1 [Reference]
1.38 (1.35-1.41)
1 [Reference]
1.49 (1.42-1.46)
1 [Reference]
2.54 (2.53-2.56)
1 [Reference]
1.91 (1.90-1.93)
1 [Reference]
1.52 (1.51-1.53)
1 [Reference]
1.62 (1.61-1.63)
1 [Reference]
1.62 (1.53-1.71)
1 [Reference]
1.68 (1.66-1.71)
1 [Reference]
1.34 (1.33-1.36)

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001
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Asthma group, non-asthma group,

Diseases n (%) n (%) (()9(1 ;ﬁi{;rgtli)o p-value
(n=1,164,452) (n=1,160,899)
Infectious/inflammatory ~ Herpes zoster No 1,136,482 (97.60) 1,121,943 (96.64) 1 [Reference]
diseases Yes 27,970 (2.40) 38,956 (3.36)  1.41(1.39-1.43)  <.0001
Acute appendicitis No 1,161,495 (99.75) 1,157,557 (99.71) 1 [Reference]
Yes 2,957 (0.25) 3,342 (0.29) 1.13 (1.08-1.19)  <.0001
Hidradenitis suppurativa No 1,164,050 (99.97) 1,160,341 (99.95) 1 [Reference]
Yes 402 (0.03) 558 (0.05) 1.39 (1.22-1.58)  <.0001
Other discases Chronic kidney disease No 1,150,945 (98.84) 1,142,619 (98.43) 1 [Reference]
Yes 13,507 (1.16) 18,280 (1.57) 1.36 (1.33-1.40)  <.0001
Anemia No 1,115,618 (95.81) 1,091,517 (94.02) 1 [Reference]
Yes 48,834 (4.19) 69,382 (5.98) 1.45(1.44-1.47)  <.0001
Hyperventilation No 1,162,934 (99.87) 1,158,072 (99.76) 1 [Reference]
Yes 1,518 (0.13) 2,827 (0.24) 1.87 (1.76-1.99)  <.0001
Disorders of fluid, electrolyte No 1,135,904 (97.55) 1,110,966 (95.70) 1 [Reference]
and acid-base balance Yes 28,548 (2.45) 49,933 (4.30)  1.79(1.76-1.82)  <.0001
Dermatitis No 881,127 (75.67) 755,201 (65.05) 1 [Reference]
Yes 283,325 (24.33) 405,698 (34.95) 1.67 (1.66-1.68)  <.0001
Migraine No 1,121,209 (96.29) 1,085,610 (93.51) 1 [Reference]
Yes 43,243 (3.71) 75,290 (6.49) 1.80 (1.78-1.82)  <.0001
Cataract No 1,096,350 (94.15) 1,071,663 (92.31) 1 [Reference]
Yes 68,102 (5.85) 89,236 (7.69) 1.34 (1.33-1.35)  <.0001
Suicidality No 1,162,823 (99.86) 1,154,594 (99.46) 1 [Reference]
Yes 1,629 (0.14) 6305 (0.54) 3.90 (3.69-4.12)  <.0001
Y ke Fohn delA gk 3, 59 A WA FA B ek of AT HUAEFES 7H Bapet e
T e T A ASAETE G5 wEiR kst gl £, HAo] e FAIA Y FAAS UEYT £A4S At
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718 ERIEA = Gtk 21eur #9322 2 B A8 8o FHES BAT AFE 7|E dtelA Aoy A
o] g5 ¥do] Jlon, HA L dFo] Fadt &S st=d & FIIRE o AR disf FFH o r EA Aol 1
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