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Effect of Early Life Stress on Response to Emotional Facial Stimuli
in Patients with Major Depressive Disorder
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'Department of Psychiatry, Yonsei University College of Medicine, Seoul, Korea
’Department of Psychiatry, National Health Insurance Service, Ilsan Hospital, Goyang, Korea
*Institute of Behavioral Science in Medicine, Yonsei University College of Medicine, Seoul, Korea

ABSTRACT | Objectives : The aim of this study is to investigate the effect of Early-life stress (ELS) including direct abuse (physi-
cal, emotional, sexual abuse) and indirect abuse (neglect) on response to emotional faces in the patients with major
depressive disorder (MDD). Methods : The participants were 21 patients with MDD and 23 healthy volunteers.
Subjects were assessed concerning ELS, depressive symptom severity with self-report questionnaires. We devel-
oped an experimental task using emotional facial stimuli. The response characteristics of the MDD patients with
ELS in four emotional conditions (positive, negative, neutral, combined) were compared with the patient without
ELS and healthy control groups. Results : There were significant effects of neglect in the neutral emotional task
condition. MDD patients with neglect responded more negatively to neutral facial stimuli than the patient control
and the healthy control groups. The MDD patient with direct abuse chose higher unpleasant response in neutral/
pleasant condition than the patient control and the healthy control groups. In correlation analysis abuses and severi-
ty of depression correlated significantly with negatively biased response rate in neutral condition. Conclusion : We
found that ELS experiences might be a significant risk factor for pathological negativity bias in patients with MDD
especially in the neutral and ambivalent emotional condition. (Mood Emot 2015;13:111-119)

KEY WORDS : Early-life stress - Major depressive disorder - Emotional reactivity - Negativity bias - Abuse -
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Fig. 1. Parfcipitant recruitment process and group assignment
for statistical analysis. MDD : major depressive disorder, ELS : ear-
ly-life stress (physical or emotional abuse).
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Fig. 2. Facial emotional stimuli. A : Neutral. B : Pleasant. C : Unpleasant. D : Ambivalent.

Table 1. Clinical characteristics of the subjects

MDD CONT Post hoc*
MDD with ELS MDD without ELS ~ CONT without ELS ~ Overall p t s ;
(N=13) (N=8) (N=23) o - .
Male/Female 4/9 3/5 5/18 0.269
Age (years) 24 (20-34.5) 31 (21.3-40) 33 (29-37) 0.122
Education 6 (4-6) 6 (6-6) 6 (6-6) 0.048
Beck depression index 29 (26—39) 32 (29-38) 2 (0.75-5) <0.001' 0.83 <0.001 <0.001
Emotional abuse 9(5-16) 2(1-5) 1(0-2) <0.001' 0.02 0.10 <0.001
Physical abuse 6 (3-15) 1(0-2) 1(0-2) <0.001"  <0.001 0.93  <0.001
Sexual abuse 1(0-3) 0 0 <0.001' 0.02 >0.999 0.002
Neglect 3(1-10) 0 0 <0.001' <0.001 0.63 <0.001
Domestic violence 1(0-2) 10-1) 0 <0.001' 0.50 0.004 0.014

Data are given as median (25-75%), except male/femalechi-square for categorical variable and Kruskal-Wallis test for continu-
ous variable. = : post-hoc test by Dunn procedure, T : p-value for MDD with ELS vs. MDD without ELS, F : p-value for MDD without
ELS vs. CONT without ELS, § : p-value for MDD with ELS vs. CONT without ELS, || : p-value less than 0.05 were considered significant
after Bonferroni correction. CONT : control group, MDD : major depressive disorder patient group, ELS : early life stress

Table 2. Comparison of response rates in each emotional condition depending on direct abuse such as physical, emotional, and

sexual abuse

MDD with MDD without CONT without
N abuse (n=13)° abuse (n=8)° Abuse (n=23)° Ol X . .
Condifion Response Estimated Estimated Estimated p-value P P
Mean 3 Mean 3 Mean >
Pleasant Pleasant 44.5 7.2 58.7 9.2 78.4 54 0.0019 0.2329 0.0721  0.0005
Unpleasant 25.8 4.6 18.6 5.3 7.5 3.4 0.0086 0.3367 0.1088 0.0027
Neutral 29.6 6.1 23.3 7.7 14.1 4.6 0.1248
Unpleasant  Pleasant 15 6.4 11.8 8.2 0 4.8 0.1513
Unpleasant 76.1 7.7 76.8 9.8 87.4 5.8 0.4266
Neutral 8.9 5.3 11.4 6.7 12.6 4 0.8514
Neutral Pleasant 11.2 5 19.3 6.4 9.5 3.8 0.4228
Unpleasant 38.4 6.5 21.7 8.3 8.1 4.9 0.0032 0.1214 0.1886 0.0008
Neutral 50.4 8.3 59 10.5 81.8 6.2 0.0104 0.5225 0.0691  0.0041
Neutral Pleasant 48.7 8.3 63.2 10.5 71.7 6.2 0.097
Pleasant Unpleasant 25.3 4.9 8.8 6.3 1.3 3.7 0.0015 0.0443 0.3098 0.0003
Neutral 26 7.2 28 9.2 27 5.4 0.9855
Neutral Pleasant 1.2 0.7 1.8 0.9 0.4 0.5 0.3672
Unpleasant  Unpleasant 91.5 5.2 90.4 6.7 82 3.9 0.286
Neutral 7.3 5.1 7.8 6.5 17.6 3.8 0.2062
Pleasant Pleasant 6.1 4.6 17.9 5.8 22.7 3.4 0.0213 0.1172  0.4863 0.0059
Unpleasant  Unpleasant 73.5 6 68.5 7.7 51 4.5 0.0102 0.6024 0.0557 0.0045
Neutral 20.3 6 13.6 7.7 26.3 4.5 0.3429

Data are given as the mean percentage of responses. ANCOVA test for comparison of continuous variables among three
groups. * : p-value for MDD with Abuse vs. MDD without Abuse, T : p-value for MDD without Abuse vs. CONT without Abuse, T :
p-value for MDD with Abuse vs. CONT without Abuse, p-value less than 0.05 were considered significant after Bonferroni correc-

fion. CONT : control group, MDD : major depressive disorder patient group, SE : standard error
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Fig. 3. Comparison of response rates in each emotional condition depending on direct abuse such as physical, emotional, and sexu-
al abuse. A : The appropriate (pleasant) response rate was significantly lower and the unpleasant response rate was significantly
higher in the MDD with abuse group than in the control without abuse group in the pleasant emotional condition. B : No bias is
observed in the unpleasant emotional condition. C : The aporopriate (neutral) response rate was significantly lower and the un-
pleasant response rate was significantly higher in the MDD with abuse group than in the control without abuse group in the neutral
emotional condition. D : The upleasant response rate was significantly higher in the MDD with abuse group than in the control
without abuse group and also higher in the MDD with abuse group than in the MDD without abuse group, in the neutral/pleasant
emotional condition. E : No bias was observed in the neural/unpleasant emotional condition. F : The unpleasant response rate was
significantly higher in the MDD with abuse group than in the control without abuse group in the pleasant/unpleasant emotional con-

difion.
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Table 3. Comparison of response rates in each emotional condition depending on neglect experience

MDD with MDD without CONT without
- neglect (n=6)° neglect (n=15)° neglect (n=23)° Overall . .
SOmElIIt) e Rlel Estimated Estimated Estimated p-value " P P
Mean Mean Mean
Pleasant Pleasant 49 11.6 50.3 7.3 76.7 5.9 0.0125 0.9227 0.0078 0.0392
Unpleasant 253 6.9 22.2 4.4 7.9 3.5 0.0172 0.7049  0.0148 0.0303
Neutral 25.7 9.4 17.8 5.9 15.4 4.8 0.2444
Unpleasant  Pleasant 31.7 8.9 6.6 5.6 0 4.5 0.0112 0.022 0.3661  0.0029
Unpleasant 65 1.1 80.9 7 87.8 1.1 0.1953
Neutral 3.3 7.7 12.5 4.9 12.2 3.9 0.5628
Neutral Pleasant 20 7.4 12 4.7 9.5 3.8 0.4568
Unpleasant 493 9.4 25.1 5.9 8.7 4.8 0.0012 0.0355 0.0375 0.0004
Neutral 30.7 11.4 62.9 7.2 61.8 58 0.0009 0.022 0.0484 0.0003
Neutral Pleasant 73 11.7 46.7 7.4 71.9 6 0.0289 0.0655 0.0117  0.9349
Pleasant Unpleasant 16.7 7.6 19.9 4.8 1.3 3.9 0.011 0.7237 0.0044 0.0777
Neutral 10.3 10 33.4 6.3 26.8 5.1 0.163
Neutral Pleasant 0 1 2 0.6 0.4 0.5 0.1058
Unpleasant Unpleasant 91.7 7.6 90.8 4.8 81.5 3.9 0.2492
Neutral 8.3 7.5 7.2 4.7 18 3.8 0.1741
Pleasant Pleasant 11.3 6.9 10.4 4.4 22.7 3.5 0.0733
Unpleasant Unpleasant 76.9 8.9 69.5 5.6 51.2 4.6 0.0113 0.4866 0.0159 0.0142
Neutral 11.8 8.9 20.1 5.6 26.1 4.5 0.3378

Data are given as the mean percentage of responses. ANCOVA test for comparison of continuous variables among three

groups. * :

p-value for MDD with Neglect vs. MDD without Neglect, T : p-value for MDD without Neglect vs. CONT without Ne-

glect, T : p-value for MDD with Neglect vs. CONT without Neglect. p-value less than 0.05 were considered significant after Bon-
ferroni correction. CONT : control group, MDD : major depressive disorder patient group, SE : standard error
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Fig. 4. Comparison of response rates in each emotional condition depending on neglect experience. A : The appropriate (pleas-
ant) response rate was significantly lower in the MDD with neglect group than in the control without neglect group, and also lower
in the MDD without neglect group than in the control without neglect group in the pleasant emotional condition. B : The inappro-
priate (pleasant) response rate was significantly higher in the MDD with neglect group than in the control without neglect group,
and also higher in the MDD with neglect group than in the MDD without neglect group in the pleasant emotional condition. C : A
‘negativity bias' was observed in the neutral condition among three groups. The unpleasant response rate was significantly higher
in the MDD with neglect group than in the MDD without neglect group, in the MDD with neglect group than in the MDD without
neglect group, and in the MDD with neglect group than in the confrol without neglect group in the neutral/pleasant emotional
condition. D : The unpleasant response rate was significantly higher in the MDD without neglect group than in the control without
neglect group in the neutral/pleasant emotional condition. E : No bias was observed in the neural/unpleasant emotional condi-
fion. F : The unpleasant response rate was significantly lower in the MDD with neglect group than in the control without neglect
group, and also lower in the MDD without neglect group than in the control without neglect group in the in the pleasant/unpleas-

ant emotional condition.
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Table 4. Pearson correlation coefficients between emotional response and factors (Physical abuse, Emotional abuse, Sexual
abuse, neglect, and BDI-ll score)

. Physical abuse Emotional abuse Sexual abuse Neglect BDI-Il score
Condition Response
r p r p r p r p r p
Pleasant Pleasant -0.125 0.424 -0.374* 0.013 —-0.335* 0.028 -0.192 0.217 -0.399* 0.01
Unpleasant 0.187 0.23 0.113 0.469 0.237 0.126 0.22 0.157 0.384* 0.013
Neutral 0.014 0.927 0.403' 0.007 0.248 0.109 0.076 0.628 0.185 0.248
Unpleasant  Pleasant —0.043 0.785 0.317* 0.038 0.26 0.093 0.362* 0.017 0.239 0.132
Unpleasant  —0.021 0.895 —0.249 0.107 -0.112 0.474 -0.216 0.165 0.003 0.985
Neutral 0.085  0.586 —0.035 0.825 —0.164 0.292 —0.141 0.366 -0.017 0.917
Neutral Pleasant —0.147  0.346 0.089 0.569 0.091 0.56 0.087 0.578 —-0.108 0.5
Unpleasant 0.353*  0.02 0.472"  0.001 0.486' 0.001 0.486' 0.001 0.361*  0.02
Neuftral —0.208 0.18 -0.436" 0.003 -0.448" 0.003 -0.446" 0.003 -0.257 0.105
Neutral Pleasant —0.161 0.301 —0.203 0.191 -0.175 0.261 0.086 0.585 —0.269 0.088
Pleasant Unpleasant 0.263 0.088 0.264 0.087 0.487"  0.001 0.103 0.51 0.386* 0.013
Neutral -0.026  0.866 0.026 0.866 —0.208 0.182 —-0.202 0.194 0.017 0.915
Neutral Pleasant 0.126  0.422 —0.047 0.767 -0.016 0.918 —0.145 0.352 0.188 0.239
Unpleasant  Unpleasant 0.07 0.655 0.162 0.299 0.154 0.323 0.102 0.516 0.243 0.126
Neutral —0.088 0.574 -0.159 0.309 —0.155 0.322 —0.084 0.59 -0.271 0.087
Pleasant Pleasant —0.281 0.068 —0.29 0.059 —0.285 0.064 -0.232 0.135 -0.324* 0.039
Unpleasant  Unpleasant 0.245 0.113 0.163 0.297 0.363* 0.017 0.301 0.05 0.470"  0.002
Neutral -0.036 0.82 0.059 0.705 -0.159 0.31 -0.135 0.387 —0.247 0.12

« . Correlation significant at 0.05 (bilateral), T : Correlation significant at 0.01 (bilateral). r : Pearson correlation coefficient, BDI-II
score : Beck depression Il index score. Pearson correlation analysis for correlation between two variables

Table 5. Comparison of response time in each emotional condition depending on neglect experience

MDD with MDD without CONT without
. neglect (n=6) neglect (n=15) neglect (n=23) Ovarall . .
Syl Response Estimated Estimated Estimated p-value P P P
Mean £ Mean £ Mean °

Pleasant Pleasant 1,398.8 137.48 1,230.89 93.39  1,026.15 73.48 0.0429

Unpleasant  1,870.26 218.83 1376.1 14326 1,312 379.03 0.2074

Neutral 1,986 332.19 1,627.46  110.73  1,715.39  148.56 0.5827
Unpleasant  Pleasant 1,527 - 1,748 - - - -

Unpleasant  1,053.32  124.03 1,016.07 89.44  1,006.49 66.3 0.9461

Neutral 1,632.25  324.28 1,216.97  153.01 1,289.26  162.29 0.5256
Neutral Pleasant 1,483.59 173.53 1,682.46 17353  1,313.6 150.28 0.3002

Unpleasant  1,232.47  193.26 1,395.66 14273  1,382.77 178.93 0.779

Neutral 1,457.96 120.18 1,416.51 78.68  1,203.68 65.83 0.0637
Neutral Pleasant 1,318.35 119.22 1,366.92 80.99  1,195.73 60.89 0.2275
Pleasant Unpleasant  1,489.49  234.58 1,500.45  198.26 985.83  262.27 0.2771

Neutral 2,065.61  129.07 1,609.2 69 1,416.23 59.22 0.0002' 0.0037 <.0001 0.0412
Neutral Pleasant - - 1,530.75 17508 1,815 247.6 0.4017
Unpleasant Unpleasant  1,131.18  111.27 1,162.28 70.37  1,091.14 56.83 0.7321

Neutral 1,551.72  219.98 1,637.4 134.71 1,507.11 95.25 0.735
Pleasant Pleasant 958 325.43 1,445.72 98.12 1,430.94 72.77 0.3618
Unpleasant  Unpleasant  1,336.2 142.93 1,277.24 90.4 1,385.92 73 0.6481

Neutral 1,397.66  180.81 1,422.02 11213  1,505.05 84.3 0.7758

Data are given as the mean time(ms) of responses. ANCOVA test for comparison of continuous variables among three groups.
. p-value for MDD with Abuse vs. MDD without Abuse, T : p-value for MDD without Abuse vs. CONT without Abuse, T : p-value
for MDD with Abuse vs. CONT without Abuse, § p-value less than 0.05 were considered significant after Bonferroni correction.
CONT : control group, MDD : major depressive disorder patient group, SE : standard error
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[ ] Supplement []

Supplement 1. Comparison of response time in each emotional condition depending on direct abuse such as physical, emotional,
and sexual abuse

MDD with Abuse (n=13) MDD without Abuse (n=8) CONT without Abuse (n=23)

Condition Response Estimated s Estimated S Estimated -
Mean Mean Mean
Pleasant Pleasant 1,305.33 94.48 1,254.47 110.78 995.15 68.38 0.0630
Unpleasant 1,648.54 172.65 1,338.06 211.45 - - 0.2883
Neutral 1,760.02 116.99 1,518.27 143.28 1,777.53 128.16 0.3585
Unpleasant  Pleasant 1,637.5 110.5 - - - - -
Unpleasant 1,066.45 83.63 962.14 106.61 1,007.6 65.8 0.7299
Neutral 1,464.23 169.94 991.92 224.8 1,359.07 149.87 0.2602
Neutral Pleasant 1,604.41 152.89 1,540.26 216.23 1,313.6 152.89 0.4024
Unpleasant 1,311.71 143.97 1,386.38 194.93 1,382.77 180.47 0.9333
Neutral 1,457.31 84.35 1,386.4 103.3 1,189.98 65.33 0.123
Neutral Pleasant 1,395.93 84.06 1,290.59 98.57 1,170.17 59.44 0.0965
Pleasant Unpleasant 1,503.45 174.8 1,473.19 302.77 985.83 262.21 0.2762
Neutral 1,781.72 85.15 1,598.89 106.85 1,425.45 64.79 0.0228
Neutral Pleasant 1,697.25 251.52 1,364.25 251.52 1.815 251.52 0.5055
Unpleasant  Unpleasant 1,186.04 73.35 1,100.34 93.5 1,106.36 55.14 0.6511
Neutral 1,383.63 142.36 1,890.53 155.95 1,510.32 90.04 0.0612
Pleasant Pleasant 1,492.08 135.58 1,318.08 135.58 1,430.94 74.26 0.6518
Unpleasant  Unpleasant 1,349.04 95.45 1,204.8 121.67 1,403.41 71.76 0.3807
Neutral 1,502.99 125.98 1,305.59 140.85 1,505.63 83.07 0.4543

Data are given as the mean time (ms) of responses. ANCOVA test for comparison of continuous variables among three groups.
p-value less than 0.05 were considered significant after Bonferroni correction. CONT @ control group, MDD, major depressive disor-
der patient group, SE : standard error



