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Association of Sleep Characteristics with Medication Errors for
Shift Work Nurses in Intensive Care Units

Yi, Young Hee" - Choi, Su Jung?

1) Associate Professor, Department of Clinical Nursing Science, Samsung Medical Center, Sungkyunkwan University School of Medicine
2) Advanced Practice Nurse, Department of Nursing, Samsung Medical Center, Seoul, Korea

Purpose: Shift work disrupts the synchronization between the human biological clock and the environment. Sleep
disturbances are common for shift work nurses, and may threaten patient safety. This study was done to
investigate the sleep characteristics and medication errors (ME) of intensive care unit (ICU) nurses who work
shifts, and ascertain if there is an association between these factors. Methods: Data were collected using a
self-report questionnaire from 126 ICU nurses on three shifts. Collected data included their sleep characteristics
including sleep patterns and sleep disturbances, and ME for the past 2 weeks. Results: There were significant
differences in sleep duration and sleep latency according to shift. Day shift nurses had the shortest sleep duration,
and their sleep latency was the longest (about 49 minutes) compared to nurses on evening and night shifts; 54%
reported sleep disturbances, 16% experienced ME, and among these nurses 50% were on the night shift. Logistic
regression analysis revealed significant associations between nurses’ sleep duration and ME (adjusted OR 0.52
[95% CI 0.32-0.85]). Conclusions: The results confirmed that shift worknurses in the ICUs experience sleep
disturbance, and that less sleep is associated with ME.

Key words : Nurses, Sleep, Medication errors, Intensive care units, Shift work sleep disorder
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£ Aolg wetslr] fl8l W3 WgE Chi-squared test (77.0%)°1203L, & IAFAFEL 51301310, Fexa 4
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OF el WAL L BASH] 9 AAA 2AxY o 39 w92 AsHgdon 149 FFE AR T we
AARAS g FEAE F FEAZ} FEERs] eFave whHg,
L 18] SYAQ W ool Mz 9FE F 4 9 BRte] FREAE Awue 2R el £
omE FHAZNE BAof ISt (X’=170.90, p<.001)¥} FHIFE7|(X’=29.22, p<.001)7} T+
Table 1. General and Sleep Characteristics of Participants (N=126)
Characteristics n(%) Mean=SD (range) X Jo) Post—hoc*
Sociodemographic characteristics
Age (yr) 27.93+4.02 (22~47)
Marital status
Single 101(80.2)
Married 24(19.0)
Divorced 1(0.8)
Living with Children 5(4.0)
Education
Diploma 8(6.3)
Bachelor 94(77.0)
On master courses 11(8.7)
Master 10(7.9)
Work-related characteristics
Clinical experience (yr) 5.14+4.11 (1.00~25.00)
ICU experience (yr) 4.40+2.94 (1.00~14.00)
Working time (hr)
Day-shift 8.91+0.84 (7.50~12.00) 181.11 <.001 N>D>E
Evening-shift 8.81£0.83 (7.00~11.00)
Night-shift 10.06+1.00 (8.00~14.00)
Night-shifts for last 1 month (no) 6.83+1.30 (3.00-9.00)
Sleep characteristics
Sleep duration (hr)
Day-shift 5.45+1.31 (2.50~10.00) 170.90 <.001 Off>E>N>D
Evening-shift 7.93+1.51 (2.00~12.00)
Night-shift 6.73£1.61 (3.00~12.00)
Off-duty 9.11+£2.18 (5.00~23.00)
Sleep latency (min)
Day-shift 48.84+41.85 (0~210) 29.22 <.001 D>E>Off>N
Evening-shift 44.94+46.32 (0~240)
Night-shift 31.98428.18 (0~120)
Off-duty 36.60+32.92 (0~120)
Insomnia Severity Index (ISI) 11.30+6.47 (0~25)
Sleep disturbance (ISI>10) 68(54.0)

* Post-hoc test analyzed by Wilcoxon signed rank-sum test with Bonferroni correction.
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Table 2. Nature of Medication Errors (N=20)
ltem n (%)
Number of medication errors over the last 2 weeks

0 106 (84.1)

1 15(11.9)

2-3 5 (4.0)
Routes of medication errors*(n=21)

Oral 3(14.3)

Subcutaneous 1(4.8)

Intravenous 17 (81.0)
Shift when medication error occurred (n=20)

Day-shift 3(15.0)

Evening-shift 7 (35.0)

Night-shift 10 (50.0)

* Multiple responses
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Figure 1. Box and whisker lots showing median, interquartile range, 95% Confidence intervals of sleep

hours of each duties and experience of medication errors. A, Day shift.
Night shift.
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0l & 3 2
FoF ZY R70 WE jaxiel dud £4 = SA2ATH(Table 3).
+HEY
FHSYa FULFRHO| 2

FLFE AP oA B ke A
dubz 54 9l FESPe nad A3, iy 54 F 9 TUEAF Forefele] dAE otelr] Q3 4dAZ
gellA 7 23F FE zJolE Mol Zlow uehgtt AE 2AXE FTEAE ekl WAH|(0dds ratio [OR])
(X’=7.66, p=032). A Y Foll = thdAteld FekoF o} 95% AFTIHCHS 18 A= Table 494 2y 2
HAEo] 7P E9ka45.5%), 1 Thro® ARtiEelA = 13} o] el S & 5 Sl WA 549& nAs
S NES HOATH25.5%). THARRS FokQ fFtelA] w2y A oda WS AES A i Al FEARe] e
A ARl froEAl g o Uk on(z=-2.40, = FoRes MASIHe] Foju Ao YERITHOR 058,
p=017) (Figurel), Al W= 5 23 FoJ zpol7} 95% CI 0.39-0.87). o]# B¥2 WA OR AFAS|8H

Table 3. Comparisons in Characteristics of Participants between With Medication Errors and Without (N=126)
With Errors Without Errors
Characteristics (n=20) (n=106) Z/X? 0
Mean+SD or n(%)
Sociodemographic characteristics

Age (yr) 28.15+4.03 27.89+4.04 -0.25 .801

Marital status*

Single 14(13.9) 87(86.1) 4.72 079
Married 5(20.8) 19(79.2)

Divorced 1(100.0) 0(0.0)

Education*

Diploma 2(25.0) 6(75.0) 7.66 .032
Bachelor 12(12.4) 85(87.6)

On master courses 5(45.5) 6(54.5)
Master 1(10.0) 9(90.0)
Work-related characteristics

Clinical experience (yr) 5.54+3.82 5.15+4.17 -0.47 .640

ICU experience (yr) 5.38+3.73 4.20+2.74 -0.89 375

<3 6(30.0) 41(38.7) 0.95 .622
3~5 5(14.7) 29(27.4)

> 5 9(45.0) 36(34.0)

Working time (hr)

Day-shift 9.08+0.92 8.88+0.83 -1.13 260
Evening-shift 8.92+0.82 8.80+0.83 -0.68 495
Night shift 10.31+0.94 10.01+1.00 -1.53 125

Night-shifts for last 1 month (no) 7.12+1.17 6.77+1.32 -0.95 345

Sleep characteristics

Sleep duration (hr)

Day-shift 5.48+1.37 5.45£1.30 -0.32 748
Evening-shift 8.18+1.73 7.88+1.47 -0.26 793
Night-shift 5.92+1.47 6.89+1.60 -2.40 017
Off-duty 8.65£1.69 9.20+£2.25 -0.96 336

Sleep latency (min)

Day-shift 57.60+46.96 47.22+40.64 -0.77 440
Evening-shift 44.46+40.60 45.00+47.54 -0.03 973
Night-shift 40.26+36.71 30.36+26.14 -0.17 .869
Off-duty 40.62+36.32 35.88+31.92 -0.17 .869

Insomnia Severity Index (ISI) 13.40+ 6.81 10.90+ 6.35 -1.40 161

Sleep disturbance (ISI>10) 12(60.0) 56(52.8) 0.35 .555

* Analyzed by Fisher exact test
408 nhttp:/fdx.doi.org/10.7739/jkafn.2014.21.4.403 7122553 R| 21(4), 20148 11
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Table 4. Association between Sleep Duration and Medication Errors

Factor* B SE Je) Exp(B) 95% ClI
Model 1"
Sleep duration (Day) 0.23 0.23 314 1.26 0.80-1.98
Sleep duration (Evening) 0.26 0.18 139 1.30 0.92-1.83
Sleep duration (Night) -0.54 0.21 .008 0.58 0.40-0.87
Model 2*
Sleep duration (Day) 0.24 0.23 304 1.27 0.80-2.01
Sleep duration (Evening) 0.26 0.18 135 1.30 0.92-1.84
Sleep duration (Night) -0.56 0.22 .010 0.57 0.38-0.87
Model 3°
Sleep duration (Day) 0.34 0.26 367 1.27 0.76-2.12
Sleep duration (Evening) 0.42 0.20 037 1.53 1.03-2.27
Sleep duration (Night) -0.64 0.24 .008 0.53 0.33-0.85
Model 4'
Sleep duration (Day) 0.23 0.26 373 1.26 0.76-2.12
Sleep duration (Evening) 0.43 0.21 .041 1.54 1.02-2.34
Sleep duration (Night) -0.65 0.25 .009 0.52 0.32-0.85

" Assessed by hierarchical logistic regression analysis

TUnadjusted model (Medication error analyzed with sleep duration)

4EAdjusted for age

¥ Adjusted for age and sociodemographic status (marital status and education level)
"Adjusted for age, sociodemographic status and workcareer (ICU experience)
Cl=confidence interval, TST=total sleep time; ref=reference; ICU=intensive care unit

B4, A&y, 39, T3 254 E)S BAysin & FH oAk R T A] $RAghke] 2Jol7)t 1.1~3.5A17F
WAH](adjusted OR [aOR])7} ]3] =& Z1 O & WEpgth o, WIS A o= ARl FEH T A
S QIR Al FHARe] A9 AR, s 2 Zke] zpo|7b Ft 1A17F o] U9l RS 1 EhE20] olH A}
st Bdl 3REE FHAle] AFE Foke R WAl 93] TS 2 AFgAEe] 2F Al FEe FHS FeHA X3t
S7FhRe ZloR JEhst 7] el F53 s BEeh] fld A Ee At
o] o "ojxl Zow FHAth FuREy|] Ae, BE &
T 9] Fefollr FadEr)7h Hat 305 oo, Uk A
o] Ht FHAETIL 11 = ZF21), 1] ¥ 3t
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