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Table 2. General Characteristics of Subjects

N=78
Characteristics Categories n(%) M=SD
Age(year) 20~29 10(12.8) 32.35+2.91
30~34 55(70.5)
35~39 13(16.7)
Family type Nuclear family 74(94.9)
Extended family 4(5.1)
Education High school 1(1.3)
College/University 61(78.2)
Graduate school 16(20.5)
Religion None 29(37.2)
Christian 30(38.5)
Catholic 14(17.9)
Buddhism 4(5.1)
Others 1(1.3)
Employment No 35(44.9)
Yes 43(55.1)
Economic state Low 8(10.3)
Middle 33(42.3)

High 37(47.4)
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Table 3. Obstetric and Health behavioral Characteristics of Subjects

N=78
Characteristics Categories n (%) Mz=SD

Delivery method Vaginal birth 78(100)

Cesarean birth 000)
Delivery month February 32(41.0)

March 46(59.0)
Gestational age 39.21+£0.92
Baby’s gender Male 37(47.4)

Female 41(52.6)
Baby's weight(kg) 3.27+0.36
Pregnancy intention Planned 64(82.1)

Unplanned 13(16.7)
Exercise before Yes 29(37.2)
pregnancy No 49(62.8)
Alcohol use Never 40(51.3)

1~2 month 29(37.2)

1~2 week 6(7.7)

3~4 week 3(3.8)
Smoking Never 71(91.0)

Often 1(1.3)

No answer 6(7.7)
Allergic disease Yes 27(34.6)

No 50(64.1)
Symptom of Infection  Postpartum 2~4days 4.51+£5.53
Checklist Postpartum 6weaks 5.68+7.55
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Table 4. Descriptive

statistics of the study variables

N=65
Variables Possible range M=+SD min max
EPDS 0~30 7.00+4.42 0 16
<8 41(65.1)
9712 13(20.6)
>13 9(14.3)
Childcare stress 14~70 32.56£7.94 14 55
Social support
Emotional sup. 8~32 27.61+3.24 18 32
Practical sup. 13~52 42.19+£8.09 15 52
Sleep satisfaction
satisfaction 0~10 4.14+1.94 1 9
disturbance 0~10 6.52+2.44 1 10
sleep time(hour) 0~24 4.87+1.47 2 9
nap time(hour) 0~24 1.13+0.74 0 3
Symptom of Checklist
1st 0~116 451+5.53 0 34
2nd 0~116 5.68+£7.55 0 32
slgA(ug/ml)
In colostrum 81.68+22.75 29.9 132.9
In mature milk 50.15+£19.65 247 108.4
Variation -30.91+£32.46 -939 68.7
TGF-B2(pg/ml)
In colostrum 3785.28+2359.96 119.0 9754.3
In mature milk 2179.34+£2359.11 157.0 9301.0
Variation -1553.85+3430.33 =7575.7 8614.7
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Table 5. Differences in postpartum depression by general characteristics

N=63
Characteristics Categories n (%) M+SD tor F P
Age(year) 20~29 (12.7) 3.88+4.42 2679 077
30~34 43(68.3) 7.23+4.50
35~39 12(19.0) 8.25+3.33
Family type Nuclear family 61(96.8) 6.84+4.33 -1.65 104
Extended family 2(3.2)  12.00£5.66
Education High school 1(1.6) 5.00 0.819 446
College/University 48(76.2) 7.40+4.49
Graduate school 14(22.2) 5.79+4.19
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Table 5. Differences in postpartum depression by general characteristics (continued)

N=63
Characteristics Categories n (%) M=SD torF D
Religion None 24(38.1) 7.54+4.27 0.602 .663
Christian 24(38.1) 6.04£4.28
Catholic 10(15.9) 8.30+4.88
Buddhism 4(6.3) 6.25+5.97
Others 1(1.6) 7.00
Employment No 27(42.9) 6.67+4.72 -0516  .608
Yes 36(57.1) 7.25%14.23
Economic status Low 6(9.5) 9.17+5.31 0.795 456
Middle 27(42.9) 6.81+4.50
High 30(47.6) 6.73+4.20
Delivery month  February 26(41.3) 6.62+4.64 -0.576 567
March 37(58.7) 7.27+4.30
Pregnancy Planned 54(85.7) 6.85+4.39 -530 598
intention Unplanned 8(14.3) 7.75+5.06
Exercise before Yes 23(36.5) 7.39t5.53 0.477 636
pregnancy No 40(63.5) 6.78+3.70
No 35(55.6) 6.20+4.37 1.367 .262
Alcohol
o 1~2 month 22(34.9) 8.05+4.20
drinking before
1~2 week 5(7.9) 8.80+5.26
pregnancy 3~4 week 1(1.6) 3.00
Smoking habits No 59(93.7) 6.76+4.35 1.660 .102
No answer 4(6.3) 1050+4.44
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Table 6. Differences in sIgA variation by general characteristics

N=65
Characteristics Categories n (%) M+SD tor F D
Age(year) 20~29 8(12.3) -39.05+31.69 0581 562
30~34 45(69.2) -31.50+£30.53
35~39 12(18.5) -23.30+40.62
Delivery month  February 27(41.5) -19.72+40.32 2225  .032
March 38(58.5) -38.86+£22.89
Gestational age <40 weeks 36(55.4) -33.02+33.00 -0.581 563
>40 weeks 29(44.6) -28.29+32.16
Baby's gender = Male 27(41.5) -36.46+30.67 -1.164 249
Female 38(58.5) -26.97+33.52
Baby's weight <3.0kg 15(23.1) -27.64+33.19 0.442 660
>3.0kg 50(76.9) -31.89+32.52
Exercise before Yes 23(35.4) -33.27+28.53 -0.430  .669
pregnancy No 42(64.6) -29.62+34.69
Alcohol No 36(55.4) -35.73+31.41 0.723 542
drinking 1~2 a month 23(35.4) -24.58+35.19
1~2 a week 5(7.7) -22.49+28.92
3~4 a week 1(1.5) -45.08
Smoking habits No 61(93.8) -31.67+£32.56 0.733 466
No answer 4(6.2) -19.34+32.96
Allergic disease Yes 23(35.4) -18.15+34.81 2.387  .020
No 41(63.1) -37.76+£29.56
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Table 7. Differences in TGF-32 variation by general characteristics

N=65
Characteristics Categories n (%) M=+SD tor F D

Agel(year) 20~29 8(12.3) -1692.11+2095.13 1.972 148
30~34 45(69.2) —-1992.58+3305.89
35~39 12(18.5) 183.54+4226.14

Delivery month  February 27(415) -1128.14+4463.33 0.768 447
March 38(58.5) —1856.34+2475.68

Gestational age <40 weeks 36(65.4) -1236.88+3513.82 0.828 411
>40 weeks 29(44.6) -1947.35+£3342.62

Baby's gender = Male 27(415) -1683.36+3541.65 -0.255 .800
Female 38(585) —1461.83+3393.95

Baby's weight <3.0kg 15(23.1) —2154.79+2766.71 -0.771 444
>3.0kg 50(76.9) -1373.57+3610.90

Exercise before Yes 23(35.4) -1941.66+4374.41 -0.672 504

pregnancy No 42(64.6) —1341.48+2823.09

Alcohol No 36(55.4) —2137.87+3086.69 -1.640 .189

drinking 1~2 a month 23(35.4) -1329.87+3836.45
1~2 a week 5(7.7)  1254.00+3146.73
3~4 a week 1(1.5) -280.00

Smoking habits No 61(93.8) —1669.58+3349.57 1.063 292
No answer 4(6.2)  210.93+4713.25

Allergic disease Yes 23(35.4) -1120.20+4030.22 0.806  .423
No 41(63.1) -1846.14+3094.95
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Table 8. Correlation among study variables

N=65
Variables a b C d e f g 1 j k
a. EPDS 1.00
b. CCS EES 1.00
c. Emotional -.349x -.258% 1.00
d. Practical -.244 -.252% 569k 1.00
e. Satisfaction -.218 -.359%x 204 263 1.00
f. Disturbance 082 381 -.133 -.168 7325+ 1.00
g. Sleep time -.046 =362 .099 112 D14k —498=xx  1.00
h. Nap time 022 -.011 109 3445 214 -.017 -.137 1.00
i. SLC(2nd) 386« 379 —.352xx .007 =217 212 -.168 073 1.00
j. sIgA -117 .030 .320% 214 204 -.185 .060 017 —.288: 1.00
k. TGF-B2 028 .063 222 223 213 -.138 011 076 -.260% 693k 1.00

p<.05, *, p<O0L*x p< 001 %%
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Table 9-1. Multiple linear regression for postpartum depression

65

Adj R?

F(p)
7.40(<.001)

t(p)
0.78(.44)
5.54(<.001)

Std error B

B

Variables

428

5.62
0.06
0.16
0.07
0.37

4.38
0.35
-0.23
-0.03
-0.71

cons

0.62
-0.18
-0.05

CCS

-1.44(.16)
-.36(.72)

-1.95(.06)

-1.76(.08)
1.95(.05)
1.51(.14)

Emotional sup.

Practical sup.

-0.32

Sleep satis.

-0.26

0.27
0.38
0.68

-0.48

Sleep disturb.

0.25

0.74
1.03

Sleep time

0.17

Nap time

35
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Table 9-2. Quantile regression for postpartum depression

N=65

Variables 10% 25% 50% 75% 90%
cons 0.59 0.76 0.88 -0.57 0.15
CCS 3.0 5.58sxx 2.50% 3.81 ks 5.46%x
Emotional sup. —4,35%:kx -2.26% -1.52 0.02 0.62
Practical sup. 0.10 -0.07 -0.05 0.41 0.22
Sleep satis. 0.37 -0.69 -1.56 -1.09 -2.41%
Sleep disturb. -2.10% -2.01 -1.11 -0.74 -1.92
Sleep time 1.56 152 1.76 0.86 0.41
Nap time 1.32 1.14 1.53 0.74 0.49

p<.05, * p<.01,*x p<.001,*%x%
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Table 10-1. Multiple linear regression for sIgA variation in breast milk

65

F Adj R?

1.42(.21)

t(p)

B
-2.00(.05)

Std error

B

Variables

.060

525.89

-105.14

cons

-0.64(.53)

-0.12
0.34
0.16
0.10
0.10

-0.81 1.26

EPDS
CCS

1.84(.07)
0.90(.37)
0.58(.57)
0.47(.64)
-0.83(41)

0.75
1.62
0.69
3.46
2.56
3.58
6.29
0.54

1.37

1.45
0.40

Emotional sup.

Practical sup.

1.63

Sleep satis.

-0.16

-2.12

Sleep disturb.

-0.45(.65)
-0.16(.87)
-1.79(.08)

-0.08
-0.03
-0.28

-1.63
-1.04
-0.97

Sleep time

Nap time

SCL(2nd)

37
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Table 10-2. Quantile regression for sIgA variation in breast

milk

N=65

Variables 10 percentile 25 percentile 50 percentile percentile 90 percentile
cons -0.77 0.09 -0.57 -0.73 0.01
EPDS -2.05% -1.23 -0.47 -0.60 -0.61
CCS 1.28 0.84 1.38 0.98 0.37
Emotional sup. 0.62 0.11 0.01 0.46 0.21
Practical sup. -0.63 -0.64 0.22 0.39 0.37
Sleep satis. -1.18 -0.05 0.27 0.06 0.19
Sleep disturb. -1.84 -0.95 -0.94 -0.35 -0.61
Sleep time 0.05 -0.54 -0.62 -0.40 -0.83
Nap time 2.13x 0.23 -0.51 -0.37 0.30
SCL(2nd) 0.54 -0.18 -1.28 -0.85 -1.05

p<.05, *, p<.01 3% p<.001,%s%:*
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N=65
Variables B Std error B t(p) F Adj R?
cons -9902.64  5409.09 -1.83(.07) 1.95(.07) 127
EPDS 107.13 129.68 0.14 0.83(.41)
CCS 121.68 76.67 0.28 1.59(.12)
Emotional sup. 45.12 166.68 0.05 0.27(.79)
Practical sup. 80.80 70.81 0.19 1.14(.26)
Sleep satis. 619.13 356.17 0.36 1.74(.09)
Sleep disturb. 35.92 263.43 0.03 0.14(.89)
Sleep time -502.48 368.53 -0.22 -1.36(.18)
Nap time -327.66 647.45 -0.07 -0.51(.62)
SCL(2nd) -148.73 55.75 -0.40 -2.67(.01)




Table 11-2. Quantile regression for TGF-B2 variation in breast milk

N=65

Variables 10 percentile 25 percentile 50 percentile 75 percentile 90 percentile
cons -1.68 -1.26 -0.60 -0.37 -1.48
EPDS 0.93 1.28 0.75 0.46 -1.29
CCS 0.56 0.82 0.56 0.74 2.15%
Emotional sup. 0.59 -0.08 -0.26 -0.55 0.33
Practical sup. 1.14 0.77 0.60 1.32 0.75
Sleep satis. 0.80 1.03 0.45 1.43 2.84%x%
Sleep disturb. 1.23 -0.03 -0.00 -0.22 0.32
Sleep time -1.08 -1.81 -0.84 -1.17 -1.93
Nap time -1.07 -0.61 0.09 0.12 -0.13
SCL(2nd) -1.67 -2.15% -1.48 -1.36 -0.59

p<.05, x p<.01,*x p<.001,*%x%
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Table 12-1. Differences in sIgA variation by postpartum depression

N=63
Characteristics Categories n (%) M+SD F D
EPDS <8 41(63.1) -26.30+£31.16 1315 .276
9~12 13(20.1) -34.12+38.46
>13 9(13.8) -45.08+30.49
Table 12-2. Differences in TGF-32 variation by postpartum depression
N=63
Characteristics Categories n (%) M+SD F D
EPDS <8 41(63.1) —1258.64+3502.03 0.403 670

9~12 13(20.1)  -2226.93+£3215.05
>13 9(13.8) —-1255.36+3634.63
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ABSTRACT

Mothers’ psychosocial factors influencing
postpartum depression level and immune

substances in breastmilk

Shin, Hyun-A
Department of Nursing
The Graduate School

Yonsei University

The purpose of this study was to identify relationships among mothers’
psychosocial factors including childcare stress, social support, sleep satisfaction,
postpartum depression and immune substances in breastmilk, especially secretory
immunoglobulin A(sIgA) and transforming growth factor-beta 2(TGF-32).

The data were collected from 78 mothers hospitalized in the obstetric unit of S
medical center located in Seoul and B women’s hospital located in Kyoung-gi do
from February to March 2013, who delivered full-term by natural childbirth.
Structured questionnaires measuring general characteristics and psychosocial
factors, and breastmilk were collected at 2~4 days postpartum and 6 weeks
postpartum. The study participants were 78 mothers who answered the 1st
questionnaires and collected colostrum, of which 65 mothers also provided data and
mature milk at 6 weeks postpartum.

Data were analyzed by descriptive statistics, independent t-test, ANOVA,



77

Pearson’'s correlation, multiple linear regression by SPSS 18.0 program, and
quantile regression by STATA 11.0 program. The Human IgA ELISA kit and
Human TGF-B2 ELISA kit, pink-ONE(KOMA Biotech Inc, Korea) were used to
measure sIgA and TGF-B2 in breastmilk.

The following are results of the study:

1) The average postpartum depression score at 6 weeks after childbirth was 7 out
of 30, and 14.3% of mothers were classified as having postpartum depression.

2) sIlgA concentrations in colostrum were 81.68+22.75ug/ml, and 50.15+19.65ug/m¢ in
mature milk. sIgA variation between colostrum and mature milk was
-30.91+32.46.g/md. And TGF-B2  concentrations in  colostrum were
3785.3+2359.9pg/ml, and 2179.3+2359.1pg/m{ in mature milk. TGF-B2 variation
between colostrum and mature milk was -1553.8+3430.3pg/ml. The sIgA &
TGF-B2 concentrations tend to decrease from colostrum to mature milk.

3) Childcare stress was shown to independently impact postpartum depression by
multiple linear regression(B=.62, p<.001), but sleep satisfaction also impacted
postpartum depression for the high risk group by quantile regression(p<.05).

4) The factors associating sIgA variation between colostrum and mature milk
were delivery month, allergic disease, postpartum depression, and nap time.

5) The mothers’ psychosocial factors associating TGF-B2 variation between
colostrum and mature milk were childcare stress and sleep satisfaction.

6) Postpartum depression and sIgA/TGF-B2 variation were not correlated, but
slgA/TGF-B2 variation between colstrum and mature milk was found to
increase by postpartum depression level. Particularly, postpartum depresssion

impacted sIgA variation in the group with the large decrement of sIgA.
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In conclusion, childcare stress, emotional support, and sleep satisfaction affected
postpartum depression, with emotional support affecting low levels of depression
and sleep satisfaction affecting high levels of depression. sIgA variation associate
factors were delivery month, allergy disease, postpartum depression level, and nap
time.

These findings suggest that comprehensive nursing interventions for relieving
postpartum depression should be focused on reducing childcare stress and
improving emotional support and sleep satisfaction. Also, these findings provide
evidence that sIgA could be utilized as a biomarker in future postpartum

depression related studies.

Key words: Postpartum depression, Immune substances in breastmilk, slIgA,
TGF-B2, Childcare stress, Social support, Sleep satisfaction, Symptoms of infection

checklist



