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Factors Related to Workload of Intensive Care Unit Nurses:
Systematic Review and Meta-Analysis
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Purpose: This study aimed to identify factors related to the workload of intensive care unit nurses through a
systematic literature review and meta-analysis to provide basic data to explore the direction of development
of nursing staffing standards. Methods: This study involved quantitative studies about nurses working in
intensive care units related to nursing workload published in English or Korean since 2000. Search terms
included 'intensive care unit', 'nursing workload', and their variations. Databases such as RISS, DBpia,
MEDLINE(PubMed), CINAHL, PsycINFO, and Web of Science were utilized. Quality assessment was
conducted using the Joanna Briggs Institute's Critical Appraisal Checklist for Analytical Cross-Sectional Studies.
JAMOVI software facilitated the analysis of effect sizes, employing a meta-analysis approach for 7 studies with
correlational or regression data. Results: From 16 studies on the workload of intensive care unit nurses, a total
of 20 patient and nurse-related factors were identified. Patient-related factors included severity of illness,
length of stay, and age. Meta-analysis was conducted for three patient-related factors: age, severity of illness
measured by SAPS 3, and length of stay. Only severity of illness measured by SAPS 3 was significantly
associated with nurse workload (Zr=0.16, p<.001, 95% CI=0.09-0.24). Conclusion: In previous studies, the
characteristics of intensive care units and patients varied across studies, and a variety of scales for measuring
workload and severity of illness were also used. Sustained research reflecting domestic intensive care unit work
environments and assessing the workload of intensive care unit nurses should be imperative.
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Records after duplicates removed
(n=1,723)
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Records screened by title

Duplicates removed
(n=1,309)

(n=1,723)

Records excluded by title, with reasons(n=1,422)

- Irrelevant to the topic of study(n= 658)
- Not matched participants(n=661)

- Not matched research design(n=96)

- Not in English or Korean(n=7)

Reports screened by abstract, with reasons(n=209)

- Irrelevant to the topic of study(n=4)

- Not matched participants(n=47)

- Not studied factors related to workload(n=133)
- Not matched research design(n=10)

- Not published in peer-reviewed journal(n=15)

i=2]
[
=
]
fn‘s v
Reports screened by abstract
(n=301)
v
Reports(Full-text articles)
assessed for eligibility
(n=92)
2
E Studies included in review
E (n=16)
_J

v

Full-Text articles excluded, with reasons(n=76)

- Irrelevant to the topic of study(n=10)

- Not matched participants(n=2)

- Not studied factors related to workload(n=52)
- Not matched research design(n=3)

- Not in English or Korean(n=1)

- Lack of quantitative data of workload(n=8)

CINAHL=cumulative index to nursing and allied health literature; RISS=research information

sharing service.

Figure 1. Flow diagram of study screening.
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Table 1. Characteristics of Reviewed Studies

No Aut(};:)r ®) Country  Setting Sample size Study design mz\e:(s)ilfeo:\(:nt Analysis Main findings
Al Leeetal South  Medical, Total: 492 Observational Measuring ANOVA, t-test Increased patients' nursing care needs were
(2003) Korea  Surgical Patients: 439 research nursing time factors associated with a high degree of
ICU Nurses: 31 - quantitative nursing workload.
Office approach Nurses working in Medical ICU's workload
workers: 22 was significantly higher than Surgical ICU
Nurses.
Direct nursing care activity hours in Day shift
represents high nursing workload.
A2 Kiekkasetal. Greece ICU Patients: 138  Cross- PRN Réa Unstandardized Severity of illness calculated by APACHE II
(2007) sectional regression was factor associated with a high degree of
study coefficients nursing workload.
A3 Sousaetal. Brazil ICU Patients: 600  Prospective, NAS ANOVA Differences of NAS between age groups were
(2009) longitudinal observed in the NAS on ICU's discharge and
study instrument's items (Monitoring and titration
and Hygiene procedures in admission,
Respiratory support and Intravenous
hyperalimentation in discharge and
Mobilization and positioning in discharge
and admission).
A4 Queijoetal. Brazil  Neurol- Patients: 100  Descriptive, NAS Multiple linear  Vital status at ICU discharge were associated
(2013) ogical cross- regression with nursing workload.
j(elo} sectional analysis with  Increased in severity of illness imposed a
study stepwise higher nursing workload, while Increased
forwards patient age resulted in a reduction in nursing
selection workload.
A5 Altafinetal. Brazil  Surgical Patients:437  Longitudinal, NAS, TISS-28  t-test, ANOVA, Type of admission, length of stay in the
(2014) ICU prospective correlation intensive care unit and the patients'
study condition when leaving the intensive care
unit and hospital were variables associated
with differences in the nursing workload.
A6 Nogueira Brazil ICU Patients: 200  Prospective, NAS Multiple Patients' gender, presence of pulmonary
etal. (2014) cross- logistic failure, number of injured body regions and
sectional regression the risk of death were factors associated with
study a high degree of nursing workload in the
first 24 hours following admission.
A7 Oliveiraetal. Brazil  Surgical Patients:187  Prospective NAS Wilcoxon-Mann  Patient's length of stay in the ICU and the
(2015) ICU cohort study -Whitney test,  presence of complications were factors
correlation, associated with a high degree of nursing
linear workload.
regression
A8 Coelhoetal. Brazil ICU Patients: 190  Retrospective NAS x° test, Patients who developed AKI result in high
(2017) cohort study Wilcoxon-Mann  nursing workload in comparison to those
-Whitney test, ~ without AKI.
Turkey test
A9  Ferretti- Brazil ~ Medical, Patients:890  Single center, NAS ANOVA, Older patients result in high nursing
Rebustini Surgical retrospective Linear workload in comparison to adults.
etal. (2017) ICU cohort study regression
model
A10 Cyrinoetal. Brazil ICU Patients: 214  Descriptive, NAS Pearson's Shorter length of stay and the non survivors
(2018) retrospective correlation imposed a high nursing workload.
study coefficient,
t-test
A1l Ahmadishad Iran Medical, Nurses: 70 Cross- Care and noncare- Linear Duration of nurses' care related activities was
etal. (2019) Surgical sectional related activities  regression significantly more than the duration of their
ICU observational checklist, analysis non care related activities.
time and Observation Duration of nurses' activities had significant

motion study technique

relationships with their unit, nurse-patient
ratio, and patients' age, gender, and
diagnosis.

AKl=acute kidney injury; ECMO=extra corporeal membrane oxygenation; ICU=intensive care unit; IMV=invasive mechanical ventilation; MI=myocardial
ischemia; NAS=nursing activities score; NIV=non-invasive ventilator; PRN=project de recherche en nursing; TISS-28=therapeutic intervention scoring system-28.
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Table 1. Characteristics of Reviewed Studies (Continued)

No Aut(};;r ®) Country  Setting Sample size Study design mz\;:ilileori(:nt Analysis Main findings
Al12 Lucchini A Italy ICU Total: 2,636 Retrospective NAS Spearman's The patients with ECMO support result in
etal. (2019) Patients: 2,606  case review correlation high nursing workload in comparison to
Nurses: 30 coefficient patients without ECMO support.

Increased number of patients with ECMO
treatments showed a slight correlation with
nursing workload.

Al13 Moghadam  Iran ICU Total: 614 Cross- NAS t-test, ANOVA, Day shifts, male patients, medical treatments,
etal. (2021) Patients: 509 sectional multivariable  and referred patients imposed a high
Nurses: 105 study linear workload for nurses.
regression Female nurses, increased number of patients
analysis receiving care, and increased patient length
of intensive care unit stay were associated
with high nursing workload.

Working in surgical and burn intensive care
units were inversely associated with nursing
workload.

Al4 Simdesetal. Portugal ICU Patients: 730  Quantitative, TISS-28 Logistic Male patients result in higher workload than
(2021) observational, regression female patients.
analytical and analysis Severity of the patients calculated by Cullen
longitudinal Class IV was factor associated with a high
study degree of nursing workload.

Longer length of stay imposed a high nursing

workload.
A15 Manthou Greece ICU Patients: 105  Prospective NAS t-test, ANOVA  Postoperative patients with MI result in high
et al. (2023) descriptive nursing workload.
study
A16 ILIEVAetal. Bulgaria Medical, Patients: 90 Observational NAS t-test Patients who were applied IMV in ICU result
(2023) Surgical single centre in higher nursing workload than patients
ICU study who were applied NIV.

AKI=acute kidney injury; ECMO=extra corporeal membrane oxygenation; ICU=intensive care unit; IMV=invasive mechanical ventilation; MI=myocardial
ischemia; NAS=nursing activities score; NIV=non-invasive ventilator; PRN=project de recherche en nursing; TISS-28=therapeutic intervention scoring system-28.
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27 (A11,A13), SR A A A 4 1H(A13), S/
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Table 2. Evidence Mapping: Classification of Factors Related to Workload and Results of Studies

Workload
Factors Not significant Additional description
High Low
Patients- High age A9, A14  A4,A12 A3, A5, A6, AlQ,
related A13, A15
Gender Male A13, Al4 A4, A5, A6, A7
High severity Critical care triage Al
APACHEII A2, A5 A2 A2: High workload at score 21~25.
Low workload at score >26
SAPS 3 A4, Ae, A7 A7: Low workload at only 24
Al12 hours after admission
TISS-28 A5
SOFA A5 Al12
AKI stage A8
Cullen Class IV Al4
Long length of stay A7,A12, A5,A10 Ad, A12 A5, A10: Non-survival patients
in ICU A13, Al4
Location before ICU  Emergency room A5
admission Other ICUs A13
Emergency surgery A5 A4
type of
hospitalization
Decreased condition A4, A5, A3
at discharge A10
Complications A6, A7, A5, A8 Ab: Sepsis
occurred A8, A15 A6: Pulmonary failure
A15: MI after non-cardiac surgery
Body weight at Al4
admission
Patient diagnosis Surgery All A11: Cardiac catheterization is
Medical A13 baseline group
Low score of RASS in A12
ECMO patients
Patients on Invasive Al6
mechanical
ventilation
Nurses-  Age A13
related  Gender Female Al3
Marital status A13
Education level A13
Type of ICU Medical Al, A13,
CCU All
Day shift Al, A13
A large number of All, A13
patients under care
Presence of ECMO A12
patients

APACHE II=acute physiology and chronic health evaluation II; AKI=acute kidney injury; CCU=coronary care unit; ECMO=extra corporeal
membrane oxygenation; ICU=intensive care unit; RASS=richmond agitation sedation scale; SOFA 3=sequential organ failure assessment score
3; SAPS 3=simplified acute physiology score 3; TISS-28=therapeutic intervention scoring system-28.
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Table 3. Comparison of Workload by Participants Characteristics

Variables K Total (n) ES (Zr) P r 95% CI 2 (%)
Age (yr) 3[4,9,12] 3,501 -0.03 508 -03 -0.12~0.06 823
Severity with SAPS3 3 [4,6,12] 2,811 0.16 <.001 16 0.09~0.24 56.9
Length of stay 4[7,10,12,13] 3,421 0.30 188 29 -0.15~0.64 99.3

SAPS 3=simplified acute physiology score 3.

r. My effect (A4,A12) QIuth A} AL JAY o C];]_I?_ Holo| 27}
-1.0-0.5 0.0 05 1.0 S o1} 0w o - =25
Queijo et al(2013) 1 —- [-0.247, 0.1452] She A77F 28 (A13,A14) S5 B2k 35 =785t
Ferretti et al(2017) 1 | [0.015, 0.1459] 7] Y3t =2 3R} X7 Q1S ——7ga—]~_ TISSE 7]ut
Lucchini et al(2019) - l [-0.137, -0.0422] © 72 I AATIS AL o A St AR 2 A=, APACHE
Lucchini et al(2019) 1 - [-0.137, -0.0024] II, 31}2] 2|2 Q7o 23S gk TISS-28, Sequential
0, - -
RE overall 95% Cl ‘ [-0.12, 0.061] Organ Failure Assessment score (SOFA), Simplified Acute
RE overall 95% P! —— (-0.21, 0.15)
A. Age Physiology Score (SAPS) 3, Acute Kidney Injury (AKI)
stage, TISS-282 3t A4-E 7|20 2 X2 AJo| A F
o g;‘”ﬁffzﬂs o 252 825 Cullen Class IV7} 91901, 1%0]| 4 SAPS 3
Queljo etal(2013) == ] [-0.035, 0.35] o8 Z22L 2 243} B3 o] 47 (A4,A6,A7,A12) 0 & 713+
Nogueira et al(2014) 1 . [-0.118, 0.18] oo —’,“—»E—X]%] 3t oA 22 r oy u]qg = ZAT]
Lucchini et al(2019) - | [0.113, 0.21] oL " Aglolol % oz
Lucchini et al(2019) 1 | [0.155, 0.28] St ST ARl A7t w2 s ST w2
RE overall 95% CI 1 Lo [0.089, 0.23] AL 9ustgitt. gl 0] APACHE 119] ¢ 1~5%, 6~10
RE overall 95% Pl A = (0.038, 0.27) A,11~154, 16~20?§, 21~254, 263 o]AP_O_i U=o] H2
B. Severity with SAPS* o
*SAPS 3=Simplified acute physiology score 3 7h s FTTEThEE AE YR (A2), SAPS 3
o A JJ?H 16740l A JJJ— 217774 A] 3 O‘ﬂ o] 3t {4
r. My effect 7t 5 4E S5 22 AL Yu|FHTHAY). £ 53
-1.0-0.5 0.0 0.5 1.0
1 1 X 1 1 ] ] o L A
Oliveira et al(2015) = [-0.38, -0.114] A A 71ztel A i el foftA w2 dre 4t
Cyrino et al(2018) 1 s [-0.35, -0.098] (A7,A12-A14)0]9) 2™, 25 (A5,A10) 0| A = A L 717ko] 4
Lucchini et al(2019) N | [0.29, 0.372] - . wo Ao o
Lucchini et al(2019) N | [0.26, 0.379] 2313 Aol d2 A 02 el
Moghadam et al(2021) . M | [0.84, 0.886] HE I 8102 Y 7-9-(A13), Day T+ Al HF
RE overall 95% CI A “:" [-0.15, 0.64] Hrlo _3_7 =103 A1,A1 3} 7+ S A7) Teksle 31
RE overall 95% P 1 (-0.68, 0.88) el S7sH 1:}( 3). B BBA HEShs B
A7) mro A O 7 2X%]o] o
C. Length of stay 7258 4FREE = S8 E e (A11,A13), 7F
BAPL G EOMO 849 5:9] 3719} ¢l 3
Figure 2. Forest plot of the factors related to workload by 9] AHTTA 7} 9 A0 2 UETHAL)
o™ AT A— .

participants characteristics.
S ALY AR EEE 29l F HERE A o
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Akt 7 A HE 7hE gRRE
AL 713 F o2 B ko m 99 244
739 HlEHEA tiidoll Al Al Lstgiet. EeEZ
RO §5L AHA Z8A(AL), ECMO Al A12),
oJul 23141 (A6,A9,A10,A13), 9 THA| Z3HAHA(A7)E T
FotH o Yt SR o = A F A Aghs 7H 2Rkt 9
4 ABE 717 A} A5 ECMO A Yol olut
SR gRE o] EAE 08le] o]F WA At HlEHEA]

< AFstict. vebE A o A= antar] 2 gRlstg e
™ o] E 9Jafl Z 231 Ak =71 109 m]qto|m Z g Q1
o]d7go] 3= A 2= LEht HEF ANOVA, H[E} regression
o] ol ¢J o] & 72 & (Random effect model)S 2-8-51 ZA]|
Al a=7]E 4RSSkl <19 (Forest plot)S /g3t
At A ALY YRR Bl 2 FSAPS3e 2 &
A SF=Y AA AAS A== (Zr=16,p <.001,
95% Cl=.09-24)0.2 L}Epyet. 0]9] oqal( r=-.03, p=.508)
23 Y 717HZr= 30, p=.188) F-2J5}A] ke A o
2 Uepidt) o] A4S B4 A, WE?_]_ A% ’=56.9%
2 F7E A7) o]d Aol Yle AL R HHE It AR 7
2 ’=823%, A ALY 717He] AL 1P=99.3% 2 & 7]
9] o]F o] Y= AL & UEtsiTh

23 H )& HE37] gt Z4u7] = (Appendix 3)E &
2049, 55 AU 7170 2E T ajloA Az
2 v A5} .21 Egger's regression testE AA|$H A
2 Qolo] AL t=-0.046, p=.963, 22T 89lo] Ao

L0829, p=407, Y 717+ £910] AL t=-1.158, p=2472
l{—} HolE= gl A0 2 YERttH(Tables 2,3, Figure 2).
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Appendix 3. Funnel Plot of the Factors related to Workload by Participants Characteristics
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