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Predictors of Blood and Body Fluid Exposure and Mediating Effects of Infection Prevention
Behavior in Shift-Working Nurses: Application of Analysis Method for Zero-Inflated Count Data

Ryu, Jae Geum - Choi-Kwon, Smi

College of Nursing - Research Institute of Nursing Science, Seoul National University, Seoul, Korea

Purpose: This study aimed to identify the predictors of blood and body fluid exposure (BBFE) in multifaceted individual (sleep disturbance
and fatigue), occupational (occupational stress), and organizational (hospital safety climate) factors, as well as infection prevention behav-
ior. We also aimed to test the mediating effect of infection prevention behavior in relation to multifaceted factors and the frequency of
BBFE. Methods: This study was based on a secondary data analysis, using data of 246 nurses from the Shift Work Nurses' Health and Turn-
over study. Based on the characteristics of zero-inflated and over-dispersed count data of frequencies of BBFE, the data were analyzed to
calculate zero-inflated negative binomial regression within a generalized linear model and to test the mediating effect using SPSS 25.0, Sta-
ta 14.1, and PROCESS macro. Results: We found that the frequency of BBFE increased in subjects with disturbed sleep (IRR = 1.87, p =
.049), and the probability of non-BBFE increased in subjects showing higher infection prevention behavior (IRR = 15.05, p = .006) and a
hospital safety climate (IRR = 2846, p = .018). We also found that infection prevention behavior had mediating effects on the occupational
stress-BBFE and hospital safety climate-BBFE relationships. Conclusion: Sleep disturbance is an important risk factor related to frequency
of BBFE, whereas preventive factors are infection prevention behavior and hospital safety climate. We suggest individual and systemic ef-
forts to improve sleep, occupational stress, and hospital safety climate to prevent BBFE occurrence.,
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Figure 1. Conceptual framework in this study, modified Tripod theory of accident causation.
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Table 1. General Characteristics and Major Variables of the Subjects (N = 246)
Variables Categories n (%) M £ SD (range) Skewness Kurtosis
Age (yr) 29.23 £4.68 (24~60) 2.05 7.42

<25 38 (15.4)
25~29 142 (57.7)
30~34 39 (15.9)
>35 27 (11.0)
Marital status Single 195 (79.3)
Education Associate degree 6 (2.
Bachelor's degree 201 (81.7)
Master's or higher 39(15.9)
Workplace Ward 196 (79.7)
ICU 47 (19.1)
Others 3(1.2)
Current type of shift 3 shifts 209 (85.0)
2 shifts 24 (9.
Others 13 (5.
Freq. of night shift (per month) 6.07+1.26 (0~11) -1.26 7.43
Shift working period (yr) 5.20+3.80 (1.17~19.00) 1.35 1.14
Problem drinking (AUDIT-C > 6) 31(12.6)
BBFE > 1 85 (34.6)
Freq. of BBFE in all subjects 0 61 (65.4) 1.33+2.89 (0~20) 3.23 12.35
=2 45 (18.3)
>3 40 (16.3)
Freq. by exposure type in Total 327 (100.0) 3.85+3.81 (1~20) 1.93 4.03
exposed subjects Needle 57 (48.0)
Splash 54 (47. 1)
Sharp 6(4.9
Sleep disturbance (ISI > 15) 85 (34. )
Fatigue (FSS > 4) 55 (63.0
Infection prevention behavior 3.22£0.49 (1.75~4.00) -0.35 -0.51
Hospital safety climate 3.15+0.40 (1.97~4.00) 0.09 -0.26
Occupational stress 50.26 + 10.62 (18.06~81.94) 0.35 0.41

AUDIT-C = Alcohol use disorders identification test-consumption; BBFE = Blood and body fluid exposure; Freq. = Frequency; FSS = Fatigue severity

scale; ISI = Insomnia severity index; M = Mean; SD = Standard deviation.
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(52.99 + 783)0] H|:=E(48.08 + 1004) KT} = cHTable 2).
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J RIE7t =2 A0 R AFES
o} BhH, Fola} Jof =& WIE7} §l=(08]) 15 (ogit model)ollA
= ARG =&4+=(IRR = 2846, p = 018), Zrdolg39
=¥ S4+E(IRR = 1505, p = 006) A3t A =& Afarz}
ISR & A0 2 o SEQITH(Table 3).
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Table 2. Univariate Analysis of Associated Factors on Experience of Blood and Body Fluid Exposure (N =246)
No exposure Low frequency High frequency
(BBFE =0; a) (BBFE=1,2; b) (BBFE>3; ¢)
Variables Categories y.orF D Post hoc
=161 (65.4%) n=45(18.3%) n=40(16.3%)
n (%) or M + SD n (%) or M = SD n (%) or M = SD
Age (yr) 29.03+4.77 29.38+5.07 30.02+4.13 0.28 754
Shift working period (yr) 5.16+£3.84 5.11+3.90 544 +359 0.10 907
Working at ICU 35(21.7) 10 (2.2) 5(12.5) 1.81 418
Freq. of night shift (per month) 6.01+1.29 6.13+1.47 6.23+0.80 0.53 591
Infection prevention behavior 3.35+0.46 3.14+£0.49 2.78+0.33 26.69 <.001 arb>c
Sleep disturbance (ISI > 15) 50 (31.1) 12 (26.7) 23 (57.5) 10.83 .004
Fatigue (FSS > 4) 91 (56.5) 32 (71.1) 32 (80.0) 9.19 010
Occupational stress 48.08+10.04 52.99+7.83 55.95+12.80 11.54 <.001 a<b,c
Hospital safety climate 3.25+0.39 2.98+0.34 2.96+0.38 15.63 <.001 ayb,c

BBFE = Blood and body fluid exposure; Freq. = Frequency; FSS = Fatigue severity scale; ICU =

Mean; SD = Standard deviation.
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Table 3. Zero-Inflated Negative Binomial Regression Analysis for Frequencies of Blood and Body Fluid Exposure (N =246)
Model Variables IRR 95% Cl 0

Count model (non-zero obs. = 85) Sleep disturbance’ 1.87 1.00~3.47 .049
Fatigue' 1.27 0.64~2.51 494
Occupational stress 1.02 0.99~1.06 123
Hospital safety climate 2.01 0.79~5.10 142
Infection prevention behavior 0.53 0.26~1.09 116
Constant 0.32 0.00~35.74 634

Logit model (zero-inflated model) (zero obs. = 161) Sleep disturbance’ 483 0.82~28.34 .081
Fatigue’ 0.67 0.14~0.31 617
Occupational stress 1.01 0.93~1.09 867
Hospital safety climate 28.46 1.76~460.96 018
Infection prevention behavior 15.05 2.22~102.25 .006
Constant 0.00 0.00~0.02 .016

Likelihood-ratio test ¥’ (0) 93.19 (€.001)

Vuong test z (p) 2.24 (.013)

IRR = Incidence rate ratio; Cl = Confidence interval; obs. = Observations.
"dummy variables: sleep disturbance = yes vs no (reference); fatigue = yes or no (reference).

A Infection prevention B Infection prevention
a=0.40%* behavior asz— 001" behavior
ab=-0.68 ab =0.01
Hospital safety |  ¢=0.00 » Frequency of Occupational ¢ =0.04* .| Frequency of
climate c¢'=-0.68 BBFE stress ¢ = 0.05** " BBFE

All path coefficients are unstandardized regression weight; The solid arrow line represents a significant pathway; The dotted arrow line
represents an insignificant pathway; The ab coefficient means indirect effect, the c coefficient means direct effect, the ¢’ coefficient means
total effect of occupational stress/hospital safety climate on frequency of BBFE.

BBFE = blood and body fluid exposure; *p < .05, **p <.01, ***p <.001.

Figure 2. Mediating effects of preventive behavior (A) on the relationship between hospital safety climate and frequencies of blood and
body fluid exposure; (B) on the relationship between occupational stress and frequencies of blood and body fluid exposure.

LErc(Figure 2). ZHEollg339l Baedgatol SJsiiA fofgt = Ao Aded3e P adte FoISHAtHB = 001,
P2 WaLB = 040, p<.001), B} MY =F Aol FolRF Y 95% AEFEE 000~003). AHYHAS ST AejolA =7
& FALB = -170, p< 00D), ‘A ZS e ot Ao =F  AEHA0 PR Jof 1=F AL Wlwe]| wixlE A ade 79
AL RIE BACNA ZRAB B adte fYsti sila®B = 004, p = 039), ZEAYAE A B2 F 23

H
(B =-068, 95% 2=+ -117~-029). ALY E A = FSHITHB = 005, p = 009).
Aefoll e Wb Rste] dolal Flof =& Wit njxle AF &

e FEJokA] 3B = 000, p = .995), AAALFAE A5 = 9
x| %}% Z G9% FOl5kR] EteHB = -068, p = 217).

ot G HRASHAG S RO GG BT 2 Qi DRI 47 ole8 Hgsiel Bkt Ao 1 A
(5=-001, p= 027, Wt A9 -8 NI RO YYE T 2o AR S0UE AYBLA AT, B AT SIE 27
0B =~ 170, p< 00D, ARAEAGH Bolnt Ao} w3 A ¥ B7EO] WOIR)] T 891wkl B Lobrt sle] 2
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