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Network analysis of depression and anxiety among medical staff
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('School of Mental Health, Jining Medical University , Jining 272013 , China;;
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Abstract: Objective The purpose of this study was to explore the network structure of comorbid depression and
anxiety symptoms among medical staff in Jining city. Methods A total of 450 medical staff were recruited as participants
in Jining from September 13,2022 to September 19,2022. Patient Health Questionnaire ( PHQ-9) and Generalized
Anxiety Disorder Scale (GAD-7) were used to measure depressive and anxiety symptoms, respectively. Regularized
partial correlation network analysis was performed on symptoms, focusing on the expected impact and predictability of
items in the network. The R software was used for statistical analysis and visualization of the network. Results The
prevalence of comorbid depression (PHQ-9=5) and anxiety (GAD-7=5) was 26.9%. GAD. 4 (Difficulty in rela-
xing) and GAD. 2 ( Uncontrollable worry) are central symptoms of the entire depression-anxiety network. GAD. 5
(akathisia) and PHQ. 8 ( Retardation of thinking) are the most critical bridge symptoms linking depression and
anxiety. Gender was not associated with global network strength, edge weight distribution, or individual edge weights.
Conclusion The results of this study suggest that akathisia and mental retardation are the core symptoms of comorbid
depression and anxiety symptoms among medical staff. Targeting these two symptoms as the main intervention targets
may help to prevent and treat the comorbidity of depression and anxiety among medical staff.

Keywords : Medical staff; Depression ; Anxiety ; Network analysis

[F4TH BT E AT AR (2021 YXNS096) 5 1 AR5 22 245 T ABH4% & B 1181 (202203090679)
({5 EE 148, E-mail ; ajian102139@ 126. com



T BEAEBE AR 2024 4F 10 45 47 %55 5 W1 T Jining Med Univ, October 2024, Vol. 47, No. 5 - 383 -

= 55 N B39 TAE He g R Cs B i B [n) 8 8 A
EERPE A ST A ()1, 7™ 51 i B2 55 A DL 1 Bl
BRI AR JE 2 BE 45 A B3 B0 B R ) A5 3=
RSB AR | DL R AR A
P2 45 N O3 A AR RN 5 JEE RN AN 23 5 e A AT T 1
CMEERE 2 X B Y7 IR 55 O i R AR A 1) 2 4 R i
FEA ST R 5 B Al Y AR B A R R A
b, O A & A ] RE £ 5 B 7 A £t R [ R 5]
T A A A e XL R B T B ) Th R AR A
I, TR ] BE I D W e Ok 1 7 fa R S
S, 0T 4R AR R Y 2L B AR R R 0 B 5T R R
EE,

SAEGMIE 7 A 4B o] DL AL AR
B AMARIER Z [ S R . 7R 45 o B PRI
RS R R R A EAR BEAE . A
[R5 e PR 4 X S R 1Y s 2 (RO &R (I
KA AU G 8 bR T R 0 (expected
influence , E1) H 7 12 57 s (14 45 10F 55 2 ) 4% vh
R FRC BRI BRI 28 AR v (i e IR
AlE R SR fe i, W] BE ZEAE R 27 B 1E 1Y B AE sl 4
Rl B8R A Bk, B o e R SR BT
Io7 it AT TR e AT BE R A R, IR AR g A
FEAE R AT BEAE S 0 2 1) AR FINAE 28 v ke #5756
HEVE R, oA I PR 2= A= 15 B AR T 7oRS #ie s 1) s
AEREEAE T

1 W&REFHE

1.1 AR %

H20224F9 H 13 HE 202249 H 19 HF
Ur T ML XA TR T T A5, SR R B T I
GIFE S Yt i e BN iz R 5 TR e
FHLRI A2 T8 TR R e A AT A i
PIAFRUER G 1) 18 B L) I 2) FEFF T AL
BEpe TAERYBE 55 A Dt ; 3) RS RRA M B N 25 BF
FEI L N IR A BT B B A0 PR 2% 51 4t (2022
RHFES 25 5-202208KS-1) , 7EHE AL A 745 1 20 1%
[FEG, 2550 Lad ki R s F L =4t
(P VL€l e == I E o

A 450 NZ#S sy, Hd 428 AfF6 0
FENLHFRMETT 58 ITAL (124 24 55 1EF 304 4 L&
PE) ;40 % ~ Wl 55 38. 6% ; 2 Jivh o R2p 2 1 5
57.9% ,C.0§ 77. 8% , K1 22. 2%

1.2 #HiErTh

{8 SC B BB 3 i B (7] 6 ( Patient Health
Questionnaire , PHQ-9) I A A R R ) 7 o A
FE . BT N 07 (SEaieh) #1437 (JL
PEER) 558 R s IARAE R B L i m R
Cronbach’s o 24 0. 91, £ JECAE IR (1% 7™ 5 78 B2 {1
J iz MR FE RS 7 3% ( Generalized Anxiety Disorder
Scale,GAD-7) " AT, Horh 04k 7 AN H &
ANTE 07 IR (58 2 BA) 337 (JL-F4
K, A5 o0l R W R R AE AR BT, %R R
Cronbach’s o 24 0.92, 8 #f% BE A Sc k' , PHQ-9
BIY=5 508 AMAR” SEAR, GAD-7 Bk =5 4r N
“HRIEAEIR
1.3 %it®Fix
1.3.1 M&fhTh [ R M £
JCAH AR FH R 155 “ qgraph” £ 77 4 2 36 T KB
Fe /N TS 40 AN PR T (least absolute shrinkage
and selection operator, LASSO) FJ = 457 ( Graphical
Gaussian Model, GGM ) Fl " & DL i 31 45 8, ¥
( Extended Bayesian Information Criterion, EBIC) £
RUGEAT I T B ARG 2 W 45 op G o0 e
RS XEFRANT A BT 8 H I i 0 B AR
AL 45 5 HAE W 25 rh 1 B4 40 1 R Y TR AR G A B
FASG o AW 5 30 A g o AR A9 9% 48 52 i)
(bridge expected influence ,bED) P4k AN FiE AR AE
MR P& Z B A ME T . — 7Y Y bEL 2
5 A HARE AR SR A 2 T R T
PATE R 3 122 P AL IR ) O A, R
SLE AT E AR A R E S mgm” TR,
1.3.2 MgRErE  H R &7 “bootnet” 11
(1) H 28 R PO PRI O MR AR R E P
I ARS8 H 2 0 32 I AR AT R
HERAE LU U 4 NP5 95% CT 1153 &
15 KRR AR TR MR S A e
PEREL (correlation stability coefficient, CS-C) LA ¥
i BT MRS M7 . AT 26 25 S A T LA
Al 4 w25
1.3.3 Mgt (M4 R K ( network
comparison test, NCT ) TFAki [ £ 25 #4) %) 22 S5+ 44, ]
W ARCE I AR sR B AT ITE 2 U LA
] Bonferroni J7 X} P {H #4748 E . AR f
“Network ComparisonTest” T. EAL53HT



- 384 - T BE SRR 2024 4FE 10 H 45 47 %55 S 1 J Jining Med Univ, October 2024, Vol. 47, No. 5

2 #HR

2.1 FAR4FAE

TVAESAE AR B9 % (2 U PHQ-9 &40 =5) K
62.6% , fEIEH 45 W (GAD-7T 24r= 5) A
27. 8% , M FFAARAE AR (PHQ-9 273 =5) FIEIE
126 (GAD-7 553 =5) IR E K 26.9%, 55
' PHQ-9 ¥E43 A 4(1,7), GAD-7 ¥£43 4 2(0,
5).
2.2 Ms%HE

MG L5 R 1 R T B B 5 45 A\ 5L AR A A
I 2540, REANTE R 0 AT S0 1 SR A B
DEE, SERA] B R 0. 63, 3 B S B BN A
63% 77 25 0T FHAHAR 17 s iR, AR SR, 7
FVAERAE o, PHQ. 1 (“ 248 F F&™) Ml PHQ. 4 (“ 9%
&7 ) Z a5 PHQ. 3(“ ABERME") F1 PHQ. 4 (“J%
67 ) W B R, HOUOR T 5 PHQ. 1(“ %8BT
[ ) PHQ. 2 (“ RIS ) . GAD. 2(“ AREf:
1E7) FT GAD. 4 (“XELABRAA ™ ) S 48 JEE P f i 1Y)
HEH HUOE GAD. 3 (“1IE”) Fl GAD. 6 (“ %) 2
) LA N GAD. 4 (“MELLHEHFA ) 1 GAD. 5(“
AERRE” ) Z A

A1l FTHREESARIPA LS ML LEH

PTG PE S B BT, 1 A GAD. 4 (“HELLK
FA™) 1 EL s dse @, RO 19 55 GAD. 2( “ANig
517 ) TEREAS P 28 b s (T 1 A ), R BHX
AR T B A 2 B 5 55 N G5 1) AR A5 18 I 4%
RS 5 A EZAE . X THAEIR EL, GAD.
SC“HARABE” ) A PHQ. 8 (“ EYEIRZE” ) i 41
ISR R DX Fe OB A AR B IR (TR 2)

FEVAR A AR B 48 S5 48 T GAD. 5 (“ Fir A AN
fig”) F PHQ. 8 (“ B4R L") Z [ i+ (P340
FE =0.23) 2R i, FoOR GAD. 1(“%5k™)

I PHQ. 4(“J%4E™ ) CPEIAGAE =0.12) (E 2) .

e Expaci buascs 1)

A B =

B2 TR E A AR RS M K 60 %
s
2.3 MR

ET O PEEA R R EYE (B CS R 8k =
0.75) , XMW 75% M FEA B 22 58 Ik, I 4 454
BEAREZN (K 3), AZETTH RS R AUET
HERE , AU A A 95% AR DX TR AR X 5%
R WL AUE B PEAb A TR

- TR

ey st

E AR TANGHERE RS P ETET AW

AR P GG TAHH e 0 AR
B3 HATHAREMSLEMGBERL

2.4 MR EFAGMLILR

M (n=304) FHEME(n=123) E 5 A Z[H
PR P £ A 10 L A X 4% 4 Jy o B ( T 445 i B . ok
7.3, 8447.7,5=0.38,P=0. 157) FIM 2% 2= 7 PER
G272 (P=0.102), WK 4,

3 itig
AR R T IR E 55 A G IER 5 A S IR
B R 48 2540 56 21, 45 TR s < ME LUK ” #IA R S

TR I 285 T B A0 BOEE IR, YR AN E4
1k o PR, IR e R T BRI R TP AR A AR



T BEAEBE AR 2024 4F 10 45 47 %55 5 W1 T Jining Med Univ, October 2024, Vol. 47, No. 5 - 385 -

A p=0asT B p=0.102

w5
180 20 %0

il _

08 10 12 00 01

00 02 04 08 [
TMALER

A RARBABIREE RN AR ETEMGE;B
RAMS TR £ F
B4 BAE R WS

JE W 2 AT F) £ Ky LA B B ORI T - T3 Ak
“HARANRE” M YRR 2 ST ST A AR A AR
JEM S BT SR, A TR N A 8 ) A5 AT
“XELATHORA” A ANRESSE L1 AR IR B T M DX PR 55
A GHHAER o 355 22 B H R e PR 2 A E A
R —JGTRIE 5 25 2R — B, I RIE 5T 5 B < ¥ LA AR ™
CANBERSE IR O H I R AR B BT | £ Y
HUOERR P SR ATERF 5T R B, LT A 4F
BB SR JEAE IR DA VR« 2 i R HpO
FEARTZ ST AR < O ARTE  J 2 A B
A8 AR SECRE PR 1 Hh R X SR — B R B
RUIAFRIBFFEREAS Z 8 FIAS [F] BF 5 I 9] 22 18] f)
OIEIRFFAEZE S . S8k, BB TAE N B i S8 T AR
HERCAR SR B IR SRR T X S R R
AT RE S R B RS pz S XU i X L
PA" I ARBEE IR TEMZE LS | duORE R FE4E
FERE PR 0 2 Tk TR A Y RO
TR IR LEIE R AT REA B T AR A REAR

A ECRE FARAE 25 g 8 10 i L, iy
VAR AR A IR B 2 S EUR BRI T RO 22 EBE R
FUBERRH N, AR 3BT R | e B
5 N LI A£E R IR (14 A7 S AR AL 45 i A A
A e BAER G, HRETERSE -8 IRE O
S PR = AR | 45 R e AR 3 e A R A SRR
TR R L PO DR BN Ik AR
AR TR LAy B2 55 N SRR £ I B AEAR

ABIFEIE J BT AT AR AE ST A8 1 o0 2%
AR E A . PO S AR AT SRR MR v 5 58 Y A R
J& T AR IEAEAR , W] A FEAE AR AE foh S PR 55 77 b
DX P55 N B30 BRLRREAG D T 22 G FE 2, XML 1Y
JEC IR AT BE 5 22 A I R B R RV R B E A

SR DR FRATT T R 55 N B R B R
AR TEAE AR BEAT W I A0 3

ASBIF TN 475 AR A B T 109 255 5 120k
APRRAR I PR R A B I AR A RIS SR, (A
ARZAL, B, SR — TR W I AT 5, N 0k
T AR i 2Z M PR SC AR , PR R i 2R —
SEREVTRODTTE . O AR AN £ B ARl A F
et AR PPN Y, X ] B2 S ECRBUIR PRILZR 1)
RBRUA B B 22 . 55 = BB S I REAS
AR (EJR AT B L T7 3 7 (il A
A FATHY 285 R A A8 B SR B R b il PR
WAL,

QR SV R L e R

SR

[1] Shanafelt TD,Boone S, Tan L,et al. Burnout and satisfaction with
work-life balance among US physicians relative to the general US
population[ J]. Arch Intern Med,2012,172( 18) . 1377-1385.
DOI: 10. 1001/archinternmed. 2012. 3199.

[2] Yang S,Meredith P, Khan A. Stress and burnout among health-
care professionals working in a mental health setting in Singapore
[J]. Asian J Psychiatr,2015,15:15-20. DOI: 10. 1016/j. ajp.
2015. 04. 005.

[3] Pan X,Xiao Y,Ren D,et al. Prevalence of mental health prob-
lems and associated risk factors among military healthcare work-
ers in specialized COVID-19 hospitals in Wuhan, China; A
cross-sectional survey[ J]. Asia Pac Psychiatry, 2022, 14 (1) :
€12427.DOI; 10. 1111/appy. 12427.

[4] Frewen PA, Schmittmann VD, Bringmann LF, et al. Perceived
causal relations between anxiety , posttraumatic stress and depres-
sion; extension to moderation, mediation, and network analysis
[J]. Eur J Psychotraumatol ,2013,4;1-14. DOIL; 10. 3402/ejpt.
v4i0. 20656.

[5] West CP,Shanafelt TD, Kolars JC. Quality of life, burnout, edu-
cational debt, and medical knowledge among internal medicine
residents[ J]. JAMA,2011,306(9) :952-960. DOI; 10. 1001/ja-
ma. 2011. 1247.

[6] Liu X,Zhao W, Hu F,et al. Comorbid anxiety and depression,
depression, and anxiety in comparison in multi-ethnic community
of west China: prevalence, metabolic profile, and related factors
[J]. J Affect Disord, 2022,298 (Pt A):381-387. DOI. 10.
1016/j. jad. 2021. 10. 083.

[7] Epskamp S,Borshoom D, Fried EI. Estimating psychological net-
works and their accuracy:a tutorial paper[ J]. Behav Res Meth-
ods,2018,50( 1) :195-212. DOI; 10. 3758/513428-017-0862-1.

[8] Beard C,Millner AJ,Forgeard MJ, et al. Network analysis of de-
pression and anxiety symptom relationships in a psychiatric sam-

ple[ J]. Psychol Med, 2016, 46 ( 16) : 3359-3369. DOI. 10.



- 386 -

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Tr 7 BB e 2024 4F 10 A58 47 555 5 1 ] Jining Med Univ, October 2024, Vol. 47, No. 5

1017/50033291716002300.

Borshoom D, Cramer AO. Network analysis: an integrative ap-
proach to the structure of psychopathology [ J]. Annu Rev Clin
Psychol, 2013, 9. 91-121. DOI:
050212-185608.

Jones PJ, Ma R, McNally RJ. Bridge centrality: a network ap-

10. 1146/annurev-clinpsy-

proach to understanding comorbidity [ J ]. Multivariate Behav
Res,2021,56 (2) :353-367. DOIL: 10. 1080/00273171. 2019.
1614898.

Sun D, Yang D,Li Y, et al. Psychological impact of 2019 novel
coronavirus (2019-nCoV) outhreak in health workers in China
[J]. Epidemiol Infect, 2020, 148 €96. DOI. 10. 1017/
50950268820001090.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a
brief depression severity measure[ J]. J Gen Intern Med,2001,16
(9) :606-613. DOI; 10. 1046/j. 1525-1497. 2001. 016009606.
X.

Spitzer RL, Kroenke K, Williams JB, et al. A brief measure for as-
sessing generalized anxiety disorder; the GAD-7[ J]. Arch Intern
Med,2006,166(10) :1092-1097. DOL: 10. 1001/ archinte. 166.
10. 1092.

Bai W, Zhao YJ, Cai H, et al. Network analysis of depression,
anxiety , insomnia and quality of life among Macau residents dur-
ing the COVID-19 pandemic [ J]. J Affect Disord, 2022, 311:
181-188. DOI: 10. 1016/]. jad. 2022. 05. 061.

Team R. R:A language and environment for satistical computing.
R foundation for statistical computing: Vienna, Austria. [ J].
Computing,2009,14:12-21.

Chernick MR. Bootstrap Methods : a guide for practitioners and re-
searchers[ M ]. Canada; Chernick Michael R,2008:1-399.
Costenbader E, Valente TW. The stability of centrality measures
when networks are sampled[ J |. Social Networks,2003,25(4) :
283-307.

Epskamp S, Borshboom D, Fried EI. Estimating psychological net-
works and their accuracy:a tutorial paper[ J]. Behav Res Meth-
ods,2018,50( 1) :195-212. DOI: 10. 3758/s13428-017-0862-1.
van Borkulo CD, van Bork R, Boschloo L, et al. Comparing net-
work structures on three aspects:a permutation test[ J]. Psychol

Methods,2023,28(6) :1273-1285. DOI: 10. 1037/met0000476.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Jin Y,Sha S, Tian T,et al. Network analysis of comorbid depres-
sion and anxiety and their associations with quality of life among
clinicians in public hospitals during the late stage of the COVID-
19 pandemic in China[ J].J Affect Disord,2022,314:193-200.
DOI: 10. 1016/]. jad. 2022. 06. 051.
Cai H,Bai W, Liu H, et al. Network analysis of depressive and
anxiety symptoms in adolescents during the later stage of the CO-
VID-19 pandemic[ J]. Transl Psychiatry,2022,12( 1) :98. DOI.
10. 1038/541398-022-01838-9.
Bai W,Xi HT,Zhu Q,et al. Network analysis of anxiety and de-
pressive symptoms among nursing students during the COVID-19
pandemic[ J ]. J Affect Disord, 2021, 294 753-760. DOI; 10.
1016/j. jad. 2021. 07. 072.
Cai Q,Feng H,Huang J, et al. The mental health of frontline and
non-frontline medical workers during the coronavirus disease
2019 (COVID-19) outbreak in China:a case-control study[ J].J
Affect Disord,2020,275:210-215. DOL; 10. 1016/]. jad. 2020.
06. 031.
Cramer AO, Waldorp LJ,van der Maas HL, et al. Comorbidity; a
network perspective[ J ]. Behav Brain Sci,2010,33(2-3) ; 137-
150; discussion 150-193. DOI:; 10. 1017/50140525X09991567.
Kalin NH. The critical relationship between anxiety and depres-
sion[ J]. Am J Psychiatry, 2020, 177 (5) ; 365-367. DOI; 10.
1176/ appi. ajp. 2020. 20030305.
Fava M,Rush AJ, Trivedi MH, et al. Background and rationale for
the sequenced treatment alternatives to relieve depression ( STAR
# D) study[ J]. Psychiatr Clin North Am,2003,26(2) :457-
494 x. DOI; 10. 1016/s0193-953x(02)00107-7.
Peng P, Chen Q, Liang M, et al. A network analysis of anxiety
and depression symptoms among Chinese nurses in the late stage
of the COVID-19 pandemic| J]. Front Public Health,2022,10;
996386. DOI: 10. 3389/fpubh. 2022. 996386.
Grupe DW , Nitschke JB. Uncertainty and anticipation in anxiety:
an integrated neurobiological and psychological perspective[ J].
Nat Rev Neurosci, 2013, 14 (7) : 488-501. DOI. 10. 1038 /
nrn3524.

(KFEBEH  2023-08-11)

(A 4% = 28



