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Identifying Trajectories of Behavioral Problems in Children with Allergic Diseases: Secondary
Data Analysis of the Sth to 7th Panel Study of Korean Children

Son, Miseon' - Ji, Eunsun®

'Department of Nursing, Wonkwang University, Iksan
*Department of Nursing, Konkuk University Glocal Campus, Chungju, Korea

Purpose: This study aimed to identify latent classes of behavioral problem trajectories in children with allergic diseases and investigate
their predictors. Methods: This study used data from the 5th to 7th Panel Study of Korean Children. The participants included 840 children
aged 4~6 years with allergic diseases, Statistical analyses were conducted using latent class growth analysis and multinomial logistic regres-
sion, Results: The trajectories of both internalizing and externalizing behavioral problems in children with allergic diseases were classified
into five groups, that is deteriorative, recovering, changing 1 (decreasing-increasing), changing 2 (increasing-decreasing), and low state
persistent group. For the internalizing behavioral problems, predictors were temperament, father’s education, family interaction, and dis-
connection in peer interaction, For the externalizing behavioral problems, predictors child’s gender, temperament, marital conflict, parent-
ing stress, family interaction, and parenting environment. Conclusion: Deteriorative group has high-risk behavioral problems in children
with allergic diseases. We suggest to provide interventions considering latent problem trajectories based on ecological environments for al-
lergic children.
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Table 1. Characteristics of Children (V= 840)
Characteristics Categories n (%)/M + SD Min~Max
Gender Boy 449 (53.5)
Girl 391 (46.5)
Diagnosis of allergy Asthma 28 (3.3)
Allergic rhinitis 395 (47.0)
Atopic dermatitis 128 (15.2)
Combined' 289 (34.4)
Parent’s age (yr) Father 37.1+3.77 23~52
Mother 346+354 23~50
Parent’s education Father
High school or below 221 (26.3)
College 179 (21.3)
University or above 440 (52.4)
Mother
High school or below 239 (28.5)
College 237 (28.2)
University or above 364 (43.3)
Monthly income (10,000 won) 429.86+321.80 0~4200
M = Mean; SD = Standard deviation.
Two or more allergic diseases.
Table 2. Latent Class Model Fit for Internalizing Behavioral Problem Trajectories (N = 840)
Classification rate (%) Model fit
Number of class
2 3 4 5 6 7 AIC BIC
2 329 67.1 22045.81 22261.60
3 10.0 229 67.1 17789.60 18116.20
4 8.3 67.1 43 203 15591.72 16029.12
5 5.0 14.6 25.0 229 325 14495.30 15043.51
6 43 5.7 246 9.8 23.1 325 14023.36 14682.37
7 10.0 11.7 8.1 204 12.1 24.6 13.1 13761.05 14530.88

AIC = Akaike information criterion; BIC = Baysian infromation criterion.
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Table 3. Latent Class Model Fit for Externalizing Behavioral Problem Trajectories (N =840)
Classification rate (%) Model fit
Number of class
1 2 3 4 5 6 AlC BIC

2 73.0 27.0 20034.49 20250.28

3 39.2 39.2 216 16461.92 16788.51

4 50.7 13.2 27.6 8.5 14860.56 15297.96

5 45 16.3 26.5 20.1 325 13970.71 14518.92

6 33.8 26.7 18.6 12.0 8.5 04 14217.82 14876.84

AIC = Akaike information criterion; BIC = Baysian infromation criterion.
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Table 4, Multinomial Logistic Regression for Predictors in Latent Classes of Internalizing Behavioral Problem Trajectories
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- Deteriorative Recovering Changing 1 (decreasing-increasing) Changing 2 (increasing-decreasing)
varavles B SE OR (95% CI) B SE OR (95% CI) B SE OR (95% CI) B SE OR (95% ClI)
Intercept 1.21 4.53 -2.26 2.95 -091 2.49 -0.58 2.62
Gender (man) - 0.50 037 0.61(0.29~1.25) 0.12 0.24 1.12(0.70~1.80) 0.04 0.20 1.04 (0.70~1.54) 0.21 021 1.23(0.82~1.85)
Temperament

Emotionality 0.51 030 1.66(0.92~3.01) 1.00*** 0.21 2.70 (1.80~4.05) 0.61*** 0.17 1.84(1.31~2.59) 0.48** 0.18 1.62(1.14~2.30)

Activity 0.32 038 1.38(0.66~291) -0.13 0.24 0.88(0.55~1.40) -0.07 0.20 0.93(0.63~1.39) 0.10 021 1.11(0.73~1.67)

Sociability -043 042 065(0.29~148) -0.76"* 027 047(027~0.79) -0.29 023 0.75(048~1.17) -060* 024 0.55(0.34~0.88)
Parent’s age

Father -0.06 0.07 0.94(0.83~1.07) 0.03 0.04 1.03(0.95~1.12) 0.03 0.03 1.03(0.96~1.100 -0.01 0.04 0.99(0.92~1.06)

Mother 0.06 0.07 1.06 (0.92~1.21) 0.03 0.04 1.03(094~1.12) -0.04 0.04 0.97(0.90~1.04) -0.03 0.04 0.97 (0.90~1.05)
Parent’s education (high school or below)"

Father 0.05 0.53  1.06(0.38~2.96) 0.26 034 1.29(0.66~2.53) -0.18 029 083(0.47~1.47) -071* 030 0.49(0.27~0.89)

Mother 0.08 0.51 1.09(0.40~297) -028 036 0.76 (0.37~1.53) 0.35 0.29 1.42(0.80~2.52) 043 031 1.54(0.85~2.80)
Parent’s education (college)'

Father 0.44 049  1.56(0.60~4.05) 0.13 034 1.14(059~220) -0.08 0.28 0.93(0.54~1.59) -059* 029 0.55(0.32~0.97)

Mother -0.61 050 0.54(0.20~1.44) -0.24 031 0.79(0.43~146) -0.22 0.26 0.80(0.48~1.34) -0.02 0.26  0.98 (0.59~1.63)
Monthly income - 0.01 0.01  099(0.99~1.01) -0.01 0.01 0.99(0.99~1.01) -0.01 0.01 0.99(0.99~1.01) -0.01 0.01 0.99(0.99~1.01)
Parenting stress

Father -053 034 059(0.30~1.15) -029 0.22 0.75(0.48~1.16) -0.22 0.19 0.81(0.56~1.17) -0.28 020 0.76 (0.51~1.11)

Mother 0.16 033 1.17 (0.62~2.22) 0.27 022 1.31(0.85~2.02) 0.13 0.18 1.14(0.79~1.64) 0.06 0.19 1.06 (0.73~1.55)
Marital conflict

Father 0.60 032  1.82(0.98~3.40) 0.08 0.22 1.09(0.70~1.69) 0.02 0.19 1.02 (0.07~1.47) 0.27 0.19 1.32(0.91~1.90)

Mother -0.05 031 0.95(0.51~1.76) 0.04 0.21 1.04(0.68~1.57) 0.07 0.18 1.07 (0.76~1.53) 0.07 0.18 1.07 (0.75~1.54)
Family interaction

Father 0.26 042 1.30(0.56~2.99) -0.07 0.29 0.93(0.53~1.65) -0.52* 0.24 0.60(0.37~0.96) -0.20 0.25 0.82(0.50~1.34)

Mother -0.79* 039 045(021~097) -0.07 0.27 0.93(0.53~1.65) 0.26 0.23 1.29(0.82~2.04) 0.1 024 1.11(0.70~1.78)
Peer interaction

Playinteraction - 0.88 ~ 0.56  0.41(0.14~1.25) 0.09 0.38 1.09(0.52~2.30) -0.10 0.32 0.90 (0.48~1.68) 0.22 0.33 1.24(0.65~2.39)

Disrupton  -0.46 048 0.63(0.25~1.62) -0.01 032 0.99(0.53~1.87) -0.17 0.27 0.84(0.50~1.43) 0.06 0.27 1.06 (0.62~1.82)

Disconnection ~ 0.07 0.51 1.08 (0.40~2.90) -0.18 0.35 0.83(0.42~1.64) 0.62* 0.28 1.86(1.07~3.20) 0.69* 0.28 1.99(1.14~3.47)
Social support

Father'sside - 0.31 033  0.73(0.39~1.39) 0.41 0.24 1.51(0.94~2.40) 0.05 0.19 1.06(0.73~1.52) 0.01 0.19  1.00 (0.69~1.46)

Mother'sside 0.14 036  1.15(0.56~2.35) -0.05 0.25 0.96 (0.58~1.56) 0.19 0.21 1.21(0.80~1.85) 0.30 022 1.35(0.88~2.07)

Friends orpeer  0.17 043 1.19(0.51~2.73) -0.25 028 0.78(0.45~136) -0.02 0.23 0.98(0.62~1.56) -0.28 0.24 0.76(0.47~1.21)

Neighbors 0.40 0.37 1.49(0.72~3.08) -0.18 0.25 0.84(0.52~1.35) 0.04 0.20 1.04(0.70~1.56) 0.05 021 1.05(0.70~1.59)
Appropriate parenting environment'*

Poor -026 059 0.77(0.24~2.44) 0.15 036 1.17(0.58~2.34) 0.23 029 1.26(0.72~2.23) 0.23 031 1.26(0.68~2.32)

Fair 047 039 1.61(0.75~3.43) 0.1 026 1.11(0.67~1.84) 0.08 0.21 1.09(0.71~1.65) 0.35 022 1.41(0.92~2.17)
Final model - 2 Log Likelihood = 2326.73, > = 160.19, df = 104, p < .001

Pseudo R-Square Cox and Snell R? = .17, Nagelkerke R? = .18

Reference: Low state persistent; ‘Reference: University or above; “"Reference: Good; SE = standard error; OR = odds ratio; Cl = confidence interval.
*n <.05; **p <.01; ***p <.001.
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= 206 x 100% Z7FF33L(p<.001), OFHR]7} w7l RRZE 4 L= 9

F0| T7FE45 155 x 100% F71513{cHp = 027). B3k ofsAle] F

F2E2Tt KRS (1 - 065) x 100% 243113 (p = .036),

ofrLt 71 2Rk 0] BBl MRS (1-0.57) *x 100% 271 fore] vish RRE wet S wAe At

Z4st3lcHp = 026) (Table 5). ofEtd, e, e 1 (zjrA x7}) HER 2 BT,
‘o

U% f1 °P7ITE1 ﬁ-}f“— 7R obEg e 2 St AF[32]01M F7}
Table 5. Multinomial Logistic Regression for Predictors in Latent Classes of Externalizing Behavioral Problem Trajectories (N = 840)
- Deteriorative Recovering Changing 1 (decreasing-increasing) Changing 2 (increasing-decreasing)
varapes B SE OR (95% CI) B SE OR (95% Cl) B SE OR (95% ClI) B SE OR (95% CI)
Intercept -515 497 -255 293 -3.91 2.48 1.73 2.71
Gender (man) 0.88* 042 2.41(1.07~5.46) 0.61** 024 1.83(1.16~2.91) 0.15 0.20 1.17(0.79~1.72) 0.27 0.22 1.31(0.86~2.01)
Temperament
Emotionality 064 033 1.89(0.99~3.62) 1.06*** 020 2.88(1.93~4.30) 0.78*** 0.17 2.19(1.56~3.07) 0.72*** 0.19 2.06 (1.42~2.99)
Activity -047 0.39 0.63(0.29~1.35) 0.08 0.23 1.08(0.68~1.70) 0.24 0.20 1.28(0.86~1.90) 0.06 0.22 1.06 (0.69~1.62)
Sociability 0.83 045 230(0.96~5.54) -0.13 0.26 0.88(0.53~1.47) -0.14 0.23 0.87(0.56~1.36) -0.27 0.25 0.76 (0.47~1.24)
Parent’s age
Father -002 007 0.98(0.86~1.13) 0.04 0.04 1.05(0.97~1.13) -0.01 0.03 0.99 (0.93~1.07) 0.01 0.04 1.01(0.93~1.08)
Mother -0.08 0.07 0.92(0.80~1.06) -0.07 0.04 0.93(0.85~1.01) -0.01 0.04 0.99(0.92~1.07) -0.05 0.04 0.96 (0.88~1.03)
Parent’s education (high school or below)"
Father 0.45 055 1.56(0.53~4.61) 0.05 034 1.05(0.54~2.02) 0.01 0.28 1.01(0.58~1.77) -0.31 0.31 0.73(0.40~1.36)
Mother 024 056 1.27(0.43~3.80) -0.01 034 099(0.51~1.91) 0.34 0.29 1.40(0.80~2.46) 0.04 0.33 1.05(0.55~1.98)
Parent’s education (college)’
Father 0.62 0.50 1.85(0.69~4.96) -0.24 033 0.79(0.41~1.52) 0.08 0.27 1.09(0.64~1.84) -0.59 0.31 0.56(0.30~1.01)
Mother 0.52 0.52 1.68(0.61~4.65) -0.36 0.32 0.69(0.37~1.30) 0.25 0.26 1.28(0.77~2.11) 045 0.27 1.57(0.93~2.67)

Monthly income 0.01  0.01 1.01(0.99~1.01) 0.01 0.01  0.01(0.99~0.01) 0.01 0.01 1.01(0.99~1.01) 0.01 0.01 0.01(0.99~0.01)
Parenting stress

Father -051 037 060(0.29~125 -0.14 022 0.87(0.57~1.34) -0.02 0.19 0.98(0.68~1.41) -0.43* 0.21 0.65(0.43~0.97)

Mother 0.87* 036 2.40(1.18~4.85) 0.51* 022 1.66(1.08~2.54) 0.18 0.18 1.20(0.84~1.71) 0.17 0.20 1.18(0.80~1.75)
Marital conflict

Father 0.53 035 1.71(0.85~3.42) -0.02 022 098(0.63~1.51) -0.05 0.18 0.95(0.66~1.36) 0.44* 0.20 1.55(1.05~2.28)

Mother -055 034 058(0.30~1.14) -0.21 021 0.81(0.54~1.23) -0.07 0.18 0.94(0.66~1.32) -0.29 0.20 0.75(0.51~1.10)
Family interaction

Father -0.26 044 077(032~182) -0.22 0.28 0.80(0.46~1.39) 0.21 0.24 123(0.77~1.97) -0.01 0.26 0.99 (0.59~1.64)

Mother -0.74 0.41 0.48(0.21~1.06) -0.25 027 0.78(0.46~1.32) -0.25 0.23 0.78(0.49~1.23) -0.56* 0.25 0.57(0.35~0.94)

Peer interaction
Play interaction 0.57 066 1.77(0.49~6.47) 0.13 038 1.14(0.54~239) -0.15 0.32 0.86(0.46~1.60) -0.55 0.34 0.58(0.30~1.11)
Disruption 0.66 0.52 1.93(0.70~5.34) 0.52 0.31 1.68(0.92~3.09) 0.40 0.27 1.49(0.88~2.53) 0.25 0.29 1.28(0.73~2.25)
Disconnection 053 053 1.70(0.61~4.75) -0.01 032 0.99(0.53~1.85 -0.02 0.28 0.98(0.57~1.68) 0.01 229 1.01(0.57~1.80)
Social support

Father’s side -020 036 0.82(0.40~1.68) 0.1 022 1.12(0.73~1.72) 0.18 0.19 1.19(0.83~1.71) 0.08 0.20 1.09(0.73~1.62)

Mother'sside  -0.33  0.39 0.72(0.33~1.54) -0.06 0.24 0.94(0.59~1.52) 0.06 0.21 1.06(0.70~1.61) 0.20 0.23 1.22(0.78~1.92)

Friends or peer 030 047 1.35(0.54~3.36) 0.01 0.27 1.01(0.60~1.70) 0.07 0.23 1.07 (0.68~1 69) 0.04 0.25 1.04(0.64~1.69)

Neighbors 045 042 156(0.69~355 -0.26 024 0.77(0.48~122) -0.19 0.20 0.83(0.56~1.23) -0.05 0.22 0.95(0.62~1.47)
Appropriate parenting environment™

Poor 036 058 1.43(0.46~4.49) -041 035 0.66(0.33~1.32) 0.19 028 1.21(0.70~2.12) -0.26 0.33 0.77 (0.40~1.48)

Fair 091 046 2.49(1.01~6.17) 0.04 0.25 1.04(0.64~1.69) 0.36 021 1.43(0.94~2.17) 0.25 0.23 1.28(0.82~1.99)
Final model -2 Log Likelihood = 2289.57, y* = 189.74, df = 104, p < .001

Pseudo R-Square  Cox and Snell R? = 20, Nagelkerke R? = .21

Reference: Low state persistent; ‘Reference: University or above; “"Reference: Good; SE = standard error; OR = odds ratio; Cl = confidence interval.
*p <.05; **p €.01; ***p €.001.
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