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Indoor pet ownership in infancy is a risk factor for the development of
sensitization to pets and asthma in childhood
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Purpose: It is controversial whether indoor pet exposure is either a risk or protective factor developing sensitization to pet allergens
or asthma. Therefore, we investigated whether indoor pet ownership entails a risk for the development of asthma and sensitization
in childhood.

Methods: The Panel Study of Korean Children (PSKC) is a general-population-based birth cohort study that recruited 2,078 mother-
baby dyads in Korea between April and July of 2008. Among 1,577 children who were followed up in 2015, 559 underwent skin
prick tests, spirometry and bronchial provocation tests using Provocholine. Having a cat or a dog and the prevalence of asthma
were evaluated by using self-reported questionnaires and physicians' medical records.

Results: During infancy, the rate of dog ownership was 4.5% (71 of 1,574) and that of cat ownership was 0.5% (8 of 1,574). Of the
subjects, 7.9% (n=109) currently had at least 1 dog and 2.5% (n=34) had at least 1 cat. Pet ownership during infancy was associated
with sensitization to cats or dogs (adjusted odds ratio [aOR], 4.24; 95% confidence interval [Cl], 1.29-13.98), wheezing within 12
months (@OR, 5.56; 95% Cl, 1.65-18.75) and current asthma (wheezing episode in the last 12 months+diagnosed asthma by physi-
cians) (@OR, 6.36; 95% Cl, 1.54-26.28). In contrast, pet ownership during the last 12 months was not associated with sensitization to
cats or dogs or current asthma.

Conclusion: Indoor pet exposure during infancy can be critical for developing sensitization to cats or dogs and asthma in childhood.
Avoidance of pet exposure in early life may reduce sensitization to cats or dogs and development of asthma. (Allergy Asthma Respir
Dis 2019;7:99-105)
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Total subjects in PSKC study in 2008
- Male: 1,059 (51.0%, 1,059/2,078)

Allergy Asthma Respir Dis AARD

2ol 0.05 vkl
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SharolEajd o Lol A 2008 A H 2,078 thAM-
1,5772] thAkto] 2015E (9 7A41)7HA] =& =ik 1,577H2] o
g5 EARore] 7} 81470 RlaL ofztoto)7} 7727013l o] & F
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A% A 12709 B3t R Ee] B of i, 2T 12749 ofuo]
MR B o, mG4g, HEAG RS F9E), Lo
U= 712gh e, A0} R, 2T 1270 ool S
A of B AF HA] R 52 HI sl ) A =T HARE
TEMm=554) G| 27|HAHE WA 9 T1E(n=1,023) Atolo]]
o] Qli= Aol E HolA] otttk e A% 36714 ool 1A
7| A WY of Ko A2 71H] ¢ 2k, ofE a0 %]
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Total subjects in PSKC study in 2013*
- Age of subjects: 5 years of age,
pet ownership from pregnancy
to infancy was evaluated

Total subjects in PSKC study in 2015"
- Age of subjects: 7 years of age,
the baseline characteristics and confounders
were evaluated

484 Follow-up loss

Use Korean version of ISAAC questionnaire
(modified) annually since 2013. (1:1 home visit
interview including allergic disease history,
family history, indoor environment, outdoor
environment, passive smoking, diet related
contents)

Subjects visited hospital in 2015
- Male: 347 (54.0%, 347/642)

935 Not visited hospital

Subjects completed bronchial challenge test
- Male: 303 (54.7%, 347/554)

88 Excluded by incomplete or missing data

Fig. 1. Study population. PSKC, Panel Study of Korean Children; ISAAC, International Society for Augmentative and Alternative Communication. *The rate of pet own-
ership from pregnancy to infancy was evaluated by a 2013 questionnaire. '2015 questionnaire was used to identify the baseline characteristics and confounders (sex,
body mass index, preterm hirth, possession of pet within the last 12 months, breastfeeding, secondhand smoke, parental allergic disease, history of bronchiolitis, and

maternal education level).

https://doi.org/10.4168/aard.2019.7.2.99 101



AARD Allergy Asthma Respir Dis Jung S, etal. « Indoor pet ownership in infancy and asthma in children

e G2V HAE 2 OF0] FAR SR RS B0dth T uielRte V12 B dd el 4.8% (76/1,574)°11AL, #

(P=10.047, P<0.001, P<0.001) (Table 1). L 12711 ool W B2 B85 thAE-S 8.4% (131/1,563)%
o} 20154 QA 2A|H 4 F A F7HA] QAR A4S A
2 HIESE0 HRet MAlo| RHE Thik-2- Bgo] 9= 7-9-+= 8.1% (44/544) 3T

A4l wi e 24 o] % 1270 ol g AE Bt tiidt
717 (4.5%)0 | 21aL, B = 85(0.5%) 01k 2T 1271 ool 3. Ui SEL HR Al7|2 7M| M4 S4totol At
TS 719 AT 10978 (7.9%)0] Zojk gt npa] 2] jhe A T RE A o] 127 Wol| ¥ 5= B-f- 052k 2015
S, 34 (2.5%)2 Aojw gk ] BHHE 7] QIQlek o QRPIEA R A 1270 oWl A WA E5 A o
Al i 7E] 24 o] 12711 Yol el sE Bh(deaat vien IS B9 A3t A= Z42F 5,56 (95% confidence interval
[CI], 1.65-18.75) 2 6.36 (95% CI, 1.54-26.28) 2.2 2JA] | HE] &

Table 1. Characteristics of the enrolled subjects Y o5 1270 el Whets Hprh vk 74 obs ) 2 12744
o|yjo] Ay "y} &= A A 3 o|zlz HA 1

Subjects completed  Excluded by _MLJ g S 91 Ak A ?11/}

Characteristic allergic evaluation  missingdata ~ Pvalue® 2| 1271 oy¢] Hh_ﬂ =9 Hf= 2T 12709 o] A
h=5%) (=102 o|L} #% HA|THE 5] Teko] §13IrH Table 2).
Male sex 303(54.7) 506 (49.5) 0.047
Body mass index (kg/m?) 17.02+25 16.9+29 0.829 u _
S 20} 5+ ZHXknjo| oAl
Pet ownership in infancy 30(5.4) 36(3.5) 0.098 4. WeiSEnt oE Xl . .
=] = 5 e = L
Current pet ownership 40(7.2) 91(89) 0.245 Arl miE 24 ol 1270 Hel s e e 7= A
Breast feeding 329(59.4) 617(603) 0625 7A|9] 7 Ei= moFo| o st 7Hte] Y=t 27kt
Secondhand smoking 251 (45.3) 465 (45.5) 0.550 (adjusted OR [aOR]) 4.24;95% CI, 1.29-13. 98 _‘1311/]_ Z—]—E‘L 127].]%
e mDS SO g w0 ST
ronchiolitis ever (<36 mo f I I
o] ool oA B =A1 o <] Hl =2
Asthma diagnosis 26(4.7) 29(2.8) 0.056 [ E}' e & E 1512748 LHO” et EEW?JJ
[e) L O 1.

Wheezing within 12 mo 30(54) 6160) 0643 1271 ool KEef - B 7A ob-s2) ofE ] s W
Current asthma’ 9(16) 15(1.5) 0812 0] %] 9FQIT}(Table 3).
Allergic rhinitis diagnosis 301 (54.3) 407(39.8)  <0.001
Values are presented as number (%) or mean + standard deviation. o],\] = o]E 127719 u} E » pC,, <
*Chi-square test. "Current asthma was defined as both physician-diagnosed asthma- e UH_'E‘E—] =70 ]T = LH?“ oS : 2
ever and a wheezy episode during the prior 12 months. 16 mg/mLE 7| TR R/ O = HOJ519)S wf= Aad-S HolA]|

Table 2. The association between pet ownership from pregnancy to infancy or during the last 12 months and asthma symptoms at age of 7

e Whole subjects Pet ownership from pregnancy to infancy (+) Current pet ownership (+)
No./total No. (%) No./total No. (%) a0R* (95% Cl) No./total No. (%) a0R* (95% Cl)
Asthma diagnosis. ever 42/554(7.6) 4/31(12.9) 2.99(0.88-10.15) 2/38(5.3) 0.89(0.20-4.07)
Wheezing within 12 mo 27/554 (4.9) 4/31(12.9) 5,56 (1.65-18.75) 1/38(2.6) 0.60(0.08-4.73)
Current asthma’ 17/554(3.1) 3/31(9.7) 6.36 (1.54-26.28) 1/38(2.6) 0.97(0.12-7.93)

a0R, adjusted odds ratio; CI, confidence interval.
*Adjusted for sex, preterm birth, body mass index, patents’ history of allergic disease, maternal educational level and secondhand smoking. 'Current asthma was defined as
both physician-diagnosed asthma-ever and a wheezy episode during the prior 12 months.

Table 3. The association between pet ownership from pregnancy to infancy or during the last 12 months and allergic sensitization to cats or dogs at age of 7

Variable Whole subjects Pet ownership from pregnancy to infancy (+) Current pet ownership (+)

No./total No. (%) ~ No./total No. (%)  OR(95% Cl) a0R* (95% Cl) No./total No. (%) ~ OR(95% Cl) a0R* (95% Cl)
Sensitization to cat or dog 144/554(26.0) 11/31(35.5) 420(1.60-11.0) 4.24(1.29-13.98) 12/38(31.6) 0.66(0.15-2.83)  0.38(0.05-2.96)
Any atopy by SPT 259/554 (46.8) 17/31(54.8) 1.37(0.67-2.80) 1.48(0.61-3.58) 12/38(31.6) 0.53(0.28-1.00)  0.60(0.28-1.29)

SPT, skin prick test; OR, odds ratio; aOR, adjusted odds ratio; Cl, confidence interval.
*Adjusted for sex, preterm birth, body mass index, patents” history of allergic disease, maternal educational level and secondhand smoking.
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Table 4. The association between pet ownership from pregnancy to infancy or during the last 12 months and bronchial hyperresponsiveness (BHR) by provocholine

challenge test at age of 7

Whole subjects Pet ownership from pregnancy to infancy (+) Current pet ownership (+)

No./total No. (%) No./total No. (%) OR (95% Cl) a0R* (95% Cl) No./total No. (%) OR (95% Cl) a0R* (95% Cl)
PCz0< 16 mg/mL 144/554(25.9) 11/31(35.5) 2.08(0.94-460)  2.00(0.78-5.14) 14/38(36.8) 1.26(0.60-267)  1.02(0.39-2.67)
PCz<8 mg/mL 96/554(17.3) 9/31(29.0) 289(1.27-659)  2.39(0.83-6.49) 10/38(26.3) 1.49(0.66-3.36)  0.86(0.28-2.65)

OR, odds ratio; aOR, adjusted odds ratio; Cl, confidence interval.

*Adjusted for sex, preterm birth, body mass index, patents” history of allergic disease, maternal educational level and secondhand smoking.

Table 5. The association between pet ownership from pregnancy to infancy or during the last 12 months and allergic sensitization to cats or dogs at age of 7

Whole subjects Sensitization to cat or dog (+) Any atopy by SPT (+)

No./total No. (%) No./total No. (%) a0R* (95% Cl) No./total No. (%) a0R* (95% Cl)
Asthma diagnosis. ever 42/554 (7 6) 14/142(9.9) 2.57(1.03-6.45) 28/276(10.0) 1.80(0.94-3.45)
Wheezing within 12 mo 27/554 (4.9) 18/143(12.6) 4.02(1.27-12.69) 20/276(7.2) 224(1.07-5.32)
Current asthma 17/554(3.1) 8/142 (5.6) 3.03(0.78-11.76) 12/275(4.4) 2.05(0.77-5.41)

a0R, adjusted odds ratio; Cl, confidence intervals.

*Adjusted for sex, preterm birth, body mass index, patents” history of allergic disease, maternal educational level and secondhand smoking.
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