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This study aimed to analyze trends in research on depression among medical students in Korea and to conduct a meta-analysis to determine the average
correlation coefficients between depression and related variables. In total, 38 quantitative studies (four theses and 34 journal articles) published between
January 1995 and February 2023 were analyzed according to publication year, subjects, analysis methods, and measurement tools. Among them, 15
studies that provided numerical information on the relationships between depression and variables such as self-esteem, social support, grade point aver-
age (GPA), stress, and academic stress were selected for meta-analysis. The main findings of this study were as follows. First, quantitative research on de-
pression among medical students began in earnest in 2009, and cross-sectional studies targeting first-year and second-year medical students were the
most prevalent. Furthermore, the most commonly used analysis method was difference testing, and the Beck Depression Inventory was the most fre-
quently used measurement tool. Second, the mean correlation coefficients between depression and stress, self-esteem, social support, academic stress,
and GPA were 0.534, 0.532, 0.465, 0.390, and 0.102, respectively. The results for self-esteem, stress, and academic stress showed substantial heterogene-
ity, while those for social support and GPA showed little heterogeneity. These findings suggest that educational interventions, such as social support im-
provement programs, are necessary to prevent depression among medical students.
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626 Records excluded
1) Duplicate (n=520)
v 2) Published before 1995 (n=106)

| 3,476 Articles after removing duplicates |

A 4

3,431 Records excluded after abstract/title search
1) Unrelated to Korean medical students (n=3,319)
2) Unrelated to depression (n=112)

A4
| 45 Full-text articles assessed for eligibility |

7 Articles excluded after full-text review
1) Journal articles that are duplicates of theses (n=1)
2) Non-quantitative studies (n=4)
3) No analysis of depression in medical students (n=2)

38 Articles included in
research trend analysis

15 Articles included in
meta-analysis

[ Included ][ Eligibility ] [ Screening ] [ Identiﬁcation]
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l l—>| 23 Articles without statistics for meta-analysis |

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart.
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J4] T (structural equation modeling,
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H), 23} 35RA0H), 3} 451 (149), ofj=7h 28hd(119), oJ5t A, ZALHIAEA 5ol E8H Ut
Table 1. Changing trends in research methods

Subjects Survey
Year Medical students Medical graduate students Cross-sectional Longitudinal eiell{52)
1999 1" 1" 1" (2.6)
2000 0
2001 0
2002 0
2003 1 1 1(2.6)
2004 0
2005 0
2006 0
2007 1 1 1(2.6)
2008 e i 1 (2.6)
2009 2 1 4 4(10.5)
2010 2 1 3 3(79)
2011 1 1(2.6)
2012 2 2 2(5.3)
2013 2) 3 4 2 6" (15.8)
2014 4" 4" 4" (10.5)
2015 2 2 4 4(10.5)
2016 1 1(2.6)
2017 2 2 2(5.3)
2018 1 1 1(2.6)
2019 0
2020 1 1 1(2.6)
2021 2 2 2(5.3)
2022 3 2 1 3(79)
Total (%) 277 (71.1) 8(2L1) 3(79) 337 (86.8) s (13.2) 387 (100.0)

“Numbers in parentheses )’ indicate that n master’s theses are included.
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Table 2. Distribution by study characteristics

Grade Analysis methods

No. Year Scale No. of students Pre Medical Graduate S ,
X  Dif Cor Reg SEM
1 2 1 2 3 2 3 4

1 2010 CES-D 89 u u u
2 2017 PHQ-9 191 LI = .
3 2017 PHQ-9 154 u u u u u u
4 2021 BDI 408 u . u L L u
S 2010 BDI 167 u u L u L L
6 2015 BDI 851 u u L u
7 2013 CES-D 352 u u u u L u
8 2022 PHQ-9 221 u u u
9 2016 MMPI 330 u u = L u
10 2014”  BDI 874 = = = = =
11 2014 BDI 122 u u u u
12 2014 BDI 874 u u L) u u
13 2008 BDI 89 u D = u
14 2013 BDI 195 g -
1S 2022 BDI 44 -
16 2013  SDS 279 - - - - -
17 2011 MMPI 427 u = u u = u
18 2010 BDI 386 NA NA NA NA NA NA NA NA NA u
19 2022 PHQ 1,354 . u . u . .
20 2009  KDS 89 U . U U
21 2021 K-BASC-2 119 u u
22 2020  K-BASC-2 119 u .
23 1999” BDI 489 = = = = =
24 2015 SDS 80 u u u
25 20137 KNHANES 296 . . . . u . .
26 2018 BDI 57 o -
27 2003  CES-D 184 u
28 2012 SDS 338 u u u u
29 2013 CES-D 161 u u L L u
30 2007  CES-D 170 u u
31 2013 SDS 226 " mO =0 mO
32 2014  BDI 197 NA NA NA NA NA NA NA NA NA NA u
33 2015 HADS 46 n n
34 2009  BDI 428 u
35 2009  CES-D 96 u
36 2015 BDI-2 534 = - -
37 2009  SDS 172
38 2012 PAI 265
Total 9 11 23 21 20 7 6 3 11 26 18 24 2

B, measurement time point; [, second measurement time point in a follow-up study; Dif; testing for mean differences (t-test, analysis of variance); Cor, correlation
analysis; Reg, regression analysis; SEM, structural equation modeling; CES-D, The Center for Epidemiological Studies Depression Scale; PHQ, Patient Health
Questionnaire; BDI, Beck Depression Inventory; MMPI, Minnesota Multiphasic Personlaity Inventory; SDS, Zung's Self—Rating Depression Scale; KDS, Korea
Depression Scale; K-BASC-2, Korean Behavior Assessment System for Children-2; KNHANES, Korea National Health and Nutrition Examination Survey; HADS,
I;[ospital Anxiety and Depression Scale; PAL Personality Assessment Inventory; NA, not applicable.

“Thesis.
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(15.8%), Zung AF71%87} -2 =(Zung's Self-Rating Depression
Scale, SDS) SH(13.2%), &% A= (Patient Health Ques-
tionnaire, PHQ-9) 43H(10.5%), PI|4AE} ThHE 1/ HAHMin-
nesota Multiphasic Personality Inventory, MMPI) 23H(S.3%), 3t

=3 A -F 5B 7HA A (Korean Behavior Assessment System
for Children-2, K-BASC-2) 23(5.3%) <=0 & o] &-2x|9ic}.

ol Qo] ¥ HE/M-EH A Hospital Anxiety and Depression
Scale), =18 -3 HAHKorea Depression Scale), =147
G FAHKorea National Health and Nutrition Examination Survey,
KNHANES), st=3t 42754 (Personality Assessment In-
ventory, PAD7} 22k 1309] =80l A AREQATH(Table 3). 31
2 MMPI, K-BASC-2, =1t PAI= thokst HeE|SA4ka) A4
Q9% 61—7.]] Z2A5H= =3ty 7};24Eo]7] u:H_E,'_oﬂ zr oq:rL%oﬂ A
& BT e TIE Wlel 25Tl W 980l chet 3
A5 g AAISkL Adeh 183l KNHANESE ARE-SF
B2 A2 1d B VHIBA) A4o] YL A= 927

=}
171 Ho] YEAS B 9 2L B Agstart.

1) BEREAIS 9I3t 2A Gzl Aty S
o] qiol A ﬂﬂmw o] 92 T WeloE APAT
A o] thzoix] 2 -

=
= =1
CERPS=U I ,ow 2B % 57 ele] BRIUARE o

Table 3. Distribution of depression scales used in the analyzed studies

Depression scale No. (%)
Beck Depression Inventory 15(39.5)
The Center for Epidemiological Studies Depression Scale 6(15.8)
Zung’s Self-Rating Depression Scale 5(13.2)
Patient Health Questionnaire 4(10.5)
Minnesota Multiphasic Personality Inventory 2(5.3)
Korean Behavior Assessment System for Children-2 2(5.3)
Hospital Anxiety and Depression rating Scale 1(2.6)
Korea Depression Scale 1(2.6)
Korea National Health and Nutrition Examination Survey 1(2.6)
Personality Assessment Inventory 1(2.6)
Total 38(100.0)
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Funnel plot of standard error by Fisher’s Z
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Figure 2. Funnel plots for the analyzed variables. (A) Funnel plot for self-es-
teem. (B) Funnel plot for social support. (C) Funnel plot for grade point aver-
age (GPA). (D) Funnel plot for stress. (E) Funnel plot for academic stress.
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Table 4. Mean correlation coeflicients between depression and related variables

Variable k ¥ FisherZ 95% CI Q df I
Protective factors
Self-esteem 8 0.532 10.508*** 0.448-0.606 29.582*** 7 76.3
Social support 3 0.465 12.692"** 0.402-0.523 0482 2 0
GPA 4 0.102 3713 0.048-0.155 4.351 3 311
Risk factors
Stress S 0.534 4.859%** 0.341-0.684 85.329** 4 95.3
Academic stress 3 0.390 3.728"* 0.193-0.557 18451 2 89.2

k, number of correlation coefficients; 3, mean correlation coefficient; Q test of homogeneity; df, degrees of freedom; I’ true variance ratio; GPA, grade point average.

p<0.001.
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Appendix 1. Continued
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