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Multilevel analysis of factors influencing mental health of nursing staff in four provinces in
China LIU Mengshuang’, JIN Kezhi', WANG Siyi', SHEN Ying” (1. School of Public Health/Key
Laboratory of Public Health and Safety of Ministry of Education, Fudan University, Shanghai
200032, China; 2. Department of Nursing, Jinshan Hospital, Fudan University, Shanghai 201508,
China)

Abstract:

[Background] Nursing staff are often exposed to a variety of occupational risk factors in the
working environment, such as long working hours and heavy workload, which associated with
adverse mental health outcomes. And these factors may not be randomly distributed across
different levels.

[Objective] To explore mental health risk factors of nursing staff by multilevel analysis.

[Methods] A cross-sectional survey of nursing staff in Shanghai Municipality, Zhejiang Province,
Guangxi Zhuang Autonomous Region, and Xinjiang Uygur Autonomous Region was conducted
through convenience sampling from 2018 to 2021. Data were collected by self-report
questionnaires. The mental component summaries of 12-litem Short Form Health Survey were
used to evaluate the mental health status of nursing staff, and related factors were collected at
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individual level, including gender, body mass index (BMI), smoking status, drinking status, working years, pain intensity of
musculoskeletal disorders, and working hours per week, and at regional level, including gross domestic product (GDP) level of each
province. A two-level model was established by incorporating both individual and regional factors, and deviance was used to test the
goodness of fit of the model. A traditional generalized linear model was also established, and then compared with the multilevel model.

A total of 567 nurses participated in this study, and the valid rate of questionnaire was 80.08%. The results of the multilevel
model showed that the regional factor contributed 12.1% to the mental component summaries. As to the regional factor, GDP was
negatively correlated with mental health of nursing staff, the adjusted OR (AOR) was -0.53 (95%Cl: —0.66--0.28). Among the factors at
individual level, the mental component summaries of females were lower than those of males (AOR=-3.25, 95%Cl: -4.73--0.35); the
longer the working years, the higher the mental health score (AOR=0.11, 95%CI: 0.06-0.20); working hours per week (AOR=-0.10, 95%Cl:
-0.14--0.03) and pain intensity of musculoskeletal disorders (AOR=-0.05, 95%C/: -0.06--0.03) were negatively correlated with mental
component summaries. The results of the generalized linear model included the same factors as the multilevel model, but the 95%Cls
of AOR of the factors in the multilevel model were narrower, and the deviation value of the multilevel model was the smallest, indicating

that the goodness of fit of the multilevel model was better than that of the traditional linear model.

The mental health of nursing staff is not only affected by individual level factors, but also affected by regional level factors.
It suggests that combining different levels of intervention measures can upscale the effect of improving mental health in nursing staff.

nursing staff; mental health; multilevel model; musculoskeletal disorders
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Table 1 Baseline characteristics of study participants (n=567)

T8 b= AL g || ait
% Shanghai Zhejiang Xinjiang Guangxi Total
Variable
(n=85) (n=107) (n=169) (n=206) (n=567)

M5(Gender), n(%)

5 (Male) 2(2.35) 1(0.93)  17(10.06)  8(3.88)  28(4.94)

Z(Female) 83(97.65) 106(99.07) 152(89.94) 198(96.12) 539(95.06)
BMI/(kg-m™), n(%)

<185 13(15.29) 19(17.76) 8(4.73) 29(14.08) 69(12.17)

18.6~ 47(55.29) 77(71.96) 125(73.96) 133(64.56) 382(67.37)

24.1~ 25(29.41) 11(10.28) 36(21.3) 44(21.36)  116(20.46)
TR R 5L (Smoking status), n(%)

2 (Yes) 2(2.35) 2(1.87) 9(5.33) 3(1.46)  16(2.82)

Z(No) 83(97.65) 105(98.13) 160(94.67) 203(98.54) 551(97.18)

TRIBIE 5 (Drinking status), n(%)

Z(Yes) 9(10.59) 5(4.67) 22(13.02) 1(0.49) 37(6.53)

Z(No) 76(89.41)
THe/F

(Working

years/years),
xts

MSDs o E

(Pain intensity  22.99+30.99 20.57+33.03 21.254+28.05 16.89+23.79 19.80+28.12
of MSDs), x + s

BRATMAERK

(Working hours 43 544502 45.0047.64 51.5448.40 45.2248.26 46.77+8.39
per week)/h,
xts

102(95.33) 147(86.98) 205(99.51) 530(93.47)

10.9549.48 10.47+6.42 10.31+5.93 9.93+6.41 10.3046.82

(R4S 99 (Mental component summaries), n(%)

<50 61(71.76)  73(68.22)  93(55.03)  80(38.83) 307(54.14)

51~ 24(28.24)  34(31.78) 76(44.97) 126(61.17) 260(45.86)
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Table 2 Mental component summaries distribution of nursing
staff with different demographic characteristics (n=567)
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£ERINK 3 Fim, M3, T, MsDs RiERE. 87
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(KK FEMAR) 5IFEAR OB SSHEXE
BHITFE X BTN MAIK TR X 5K F &2 E
REBENGERETGRE 2), T MAKF L, Z41PE
ARIEBHIFEARNOIEIREL ER [BAEE
AY OR(AOR)=-3.25, 95%Cl: -4.73~-0.35]; Li#s#i<, EH
OB BRK F#E(AOR=0.11, 95%CI: 0.06~0.20); &
BATENKSIFEARNVEHES Z2REX, &
A TR K, HO IR M 15 72 # 1K (AOR=-0.10,
95%Cl: -0.14~-0.03) ; MSDs X JF R E iR, IFIEA R
BRI 1S 59 158 59 1K (AOR=-0.05, 95%Cl: -0.06~
-0.03), TEXIEIKFE L, GDP 531 A B OIBSIEIE 5
EWHAER(AOR=-0.53,95%CI: -0.66~-0.28) , %<BH GDP
S & Mt X AP IR A 52 89 O IR 52 B K TR,

xR 3 PFEAROETHESTMERNZKEDTEESRL
PEEYIELIRER [AOR(95%C)) ]
Table 3 Comparison of results of multi-level analysis and
traditional linear regression of factors associated with
mental component summaries of nursing staff [AOR (95%Cl/)]

TE R = Eith) L Ritk] 18 ity
Variable Model 1 Model 2 Model 3 Model 4 Model 5
451 -3.31 -3.25 -2.92
Gender (-6.21~-0.41) (-4.73~-0.35) (-5.76~-0.09)
T
. 0.11 0.11 0.11
Working — —
(0.02~0.20) (0.06~0.20)  (0.02~0.19)
years
SR TR
K (Working -0.09 -0.10 -0.13
hours per (-0.17~-0.01) (~0.14~-0.03) (-0.20~-0.05)
week)
MSDsE S
52 (Pain -0.05 -0.05 -0.05
intensity of (-0.07~-0.03) (-0.06~-0.03) (-0.07~-0.03)
MSDs)
-0.51 -0.53 -0.55
GDP —
(-0.70~-0.41) (-0.66~-0.28) (~0.70~-0.40)
g8 46.95 57.59 46.92 57.93 63.46
Constant  (44.52~48.20) (49.91~65.27) (45.97~47.40) (54.24~65.15) (56.25~70.64)
REE
. 3866.31 3848.32 3864.74 3845.80 3861.82
Deviance

258 (Variable) n X st P

431(Gender) 1.889  0.059
B (Mmale) 28 50.47 7.58

Z(Female) 539 47.60 7.85

BMI/(kg-m™) 1111 0.248
<185 69 47.88 7.72

18.6~ 382 47.77 7.86

241~ 116 47.57 7.97

TR XA 17 5% (Smoking status) 0.142  0.887
=(Yes) 16 47.46 9.47

% (No) 551 47.75 7.81
TRGE 1 5L (Drinking status) 0.688  0.492
=(Yes) 530 47.80 7.84

Z(No) 37 46.88 8.15
T %/ (Working years/years) 1.475  0.006
<10 332 47.64 7.32

11~ 190 47.61 8.64

21~ 45 4936 8.22
MSDsE SRR FE (Pain intensity of MSDs) 1.756 <0.001
0 178 49.61 7.64

1~ 204 47.84 7.3

21~ 103 47.05 8.23

41~ 40 43.90 7.60

61~ 42 4465 9.15

& A T et (Working hours per week)/h 1.466  0.007
<40 219 4870 8.02

41~ 233 47.14 7.41

51~ 93 47.04 8.03

61~ 22 4753 9.43
X (Region) 2.527 <0.001
_E78(Shanghai) 107 43.99 8.5

#iiL(zhejiang) 85 4556 7.85

#1538 (Xinjiang) 169 47.50 7.56

" #8(Guangxi) 206 50.61 6.71

Hit(Total) 567 47.74 7.85

2.3 FEABEERSHERLE

ZIKEDMERE 1 ERERARM X EIFE
ABOBMFEIMNEREERITFERNX(P<0.001),
ICC /9 0.121, RERIFIEA RO IEBMHF N SEFH

[3E1AOR: 1A% OR; 1E2Y 1: PENBEERREY; {RAY 21 1A 1+ MAKT
FIMERRAPEN A, KA 30 RE 1+t XK R mE R AIFEN
R WA 4 RE 1+ NMROKERZME R R R+ X KT
FMEARNFENIAIER; 1RE 5! FHRRRRLERTIED, (5]
HESKITENX (P<0.05) WEE,

[Note] AOR: adjusted OR; Model 1: random intercept model; Model 2:

Model 1+ random slope for factors on individual level; Model 3:
Model 1+ random slope for factors on regional level; Model 4:
Model 1+ random slope for factors on individual level + random
slope for factors on regional level; Model 5: conventional single-
level linear regression model. Only factors with statistical
significance (P < 0.05) are listed.
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M, REEREYMRMEFHEEME, BHIPE
ARRENENEKX, ERPERIPTHOERITIE
REARTF AERER. TAMRH, BT ZKFEREE
REEUDBXEESMOIEBREERNEM, BX
T TR EEIEN A Z KRR A NEM,

AR SR A GO IR R X NMEK T
FEGEMR. T, 88 IERK. MsDs BIKER
o Girma E"H meta SITHAR LI, LEIFIEAR
tbBMEEARNIRES, DEBEERAEE, BN
ZHFFEERNAIBRSH I IR 4B EF
BREETRAEFZM, FEBUNLERBRRN
PETEES, NMEEERROERENES. B
46, RPN EMREEERLD, SBUREITEFIED

BRESENIERX 28755, AIEER SR T
BRI 95%CI SERER . AIARERIFIEAR T
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ENIRKRAK, MITRENIFEARTEREEESHN
DIEEEDFRELE, FEHF—THARIEL, BH
MRIAATRBRENIPFEARESLETHNERDN
TEES, SBOEBARME, FBAREENIE
BEMEMMEATREX OB EREFEARFE W™, mE
AEKNEIESIFEIFRREBREERLZEEXEE
—TEHXEY, BRIFEARESRANIERET K,
FAXAT LA E P I A RO IR RN, R e LIRS
FERE, FEARBERETREN. BR. BIE
RS TIEES, XEFESES5 Msbs BRA xB™ >,
FIEARE MSDs WE XLt — PR EEHN TEE
TKERERIER, SEIFEARNOIERIBIENT,
BIESE MsDs EEFMIPIEA R8O IBEBRKFE,

P& PEETARRNRRLE, PEIFIEARN
DIREBRKFEE TREEY, PFEARNOERERE
FMREREN AR A BIMEFRE, EXRER
EBERE, ¥MEBENETFRBUR, AEFEARD
EBERRESLHEE, Mgk, FIEARRNOIER
BRZE LK N ZHERIIF N, BT ARE
EENBERMFENE, LB Tt FPEAR, K
EHLERERN. BRTREIFPEARNIFEIR
BRINFEEIN, KRR~ AL EENEREE
BEME N, BFENRETTEFE., AETEREMREH
SHREREY,

BRRMAEFEE—ENRRY. B7 FEAR
DIERBRNEMAZREXBERS, NANT D 0TEE
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A RERE=E—ENIRERE. HU, XRFR HEE
5, AR OIERRS ZSMANEEZZBIHNERRX R,

R EFTR, 3P A RO REZ N AR XK
T SRR, B KRB O BiF RS
BRAEN OIBBENRN, FEFHEABR, IFIEA
RAEFRENOIELEFERENXIHZ R, X
TEXNOERELERTMER 12.1%, HPXIFLE5T
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