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Online Resource 1. Table of Evidence: Clinical Intensity and Relationships among Acuity and Outcomes of Care  
 

Citation 
Level/ 

Type of 

Evidence1 

Strengths and Limitations 
(Quality of the Evidence) 

Summary and/or Tool 
Measurement Methods 

Acuity 
Attribute2: 

Subcategory3 

Reliability 
and Validity 

Testing4 

Section 1: Acuity Tools - Clinical Severity of Illness or Nursing Intensity 

Barnett et al., 
2008 

Level 3  
Survey of 

Nurses 
 
Trend Care 

Patient 
Dependency 
System 

Strengths: Assessed satisfaction with 
patient acuity and accuracy of system 

capturing staffing needs 
Limitations: 36% response rate; pilot 
study with short implementation time; low 

levels of computer literacy & majority 
part-time staff; variability among patient 
groups; no conceptual framework 

described 

- System captures staff workload 
(“busy-ness” of the nurse, not 

acuity of  patient) 
- Focused on mix of staff on each 

shift, nurse-patient allocation, with 

goal of identifying variances 
- Majority of respondents 

expressed concerns regarding 

accuracy of system in capturing 
patient acuity, with 
inconsistencies across 

populations & shifts 

Intensity: workload, 
dependence 

 

E 
 

 

Brennan & 
Daly, 2009 

Concept 
Analysis 

Strengths: assessed various uses of the 
terms for patient acuity, proposed 

definitions for  units of measure for the 
attributes of acuity and complexity of 
patient care; used conceptual framework  

Limitations: limited 
number of recently (within 5 years) 
published papers available 

- Development of measurement 
tools for acuity must be derived 

from a sound conceptual basis, in 
order to establish their relevance 
and validity for a particular patient 

population.  

This article is the 
basis for the 

definitions of this 
category 

N/A 

Brennan et al., 

2012 

Instrument 

validation 

Strengths: Study established that tool is 

a psychometrically sound instrument that 
demonstrated sufficient reliability and 
validity for measuring acuity; used 

conceptual framework 
Limitations: 
Acuity tool tested on only one oncology 

unit and for only one patient population; 
used case studies to retrospectively 
validate patient acuity 

- Patient acuity is measured by 

choosing the level of care 
required for each patient 
according to the indicators within 

each nursing care dimension. The 
levels of care hold a value of 0, 1, 
2, or 3 points for each of 10 

dimensions and the total acuity is 
an aggregate of the scores of 
each dimension  

Severity: physical, 

psychosocial 
 
Intensity: nursing 

care needs, 
complexity, 
workload 

D 

  
Assessed IRR 
(case study 

approach) 
 
Validity 

(Content, 
Concurrent, 
Predictive) 

Brennan & 

Daly, 2015 

N/A 

 

Strengths:  

Described the methodological challenges 
associated with the various phases of 

Pre-Validation Phase 

- Iterative process to identify 
revisions to OAT among 

N/A D 

 
Discussed 
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The Oncology 
Acuity Tool 
(OAT) 

validating The Oncology Acuity Tool 
(pre-validation, validation and post 
validation) 

Limitations: Case study approach to 
IRR assessment may not represent real 
life experience in ratings; no conceptual 

framework described 
 
 

researchers, acuity committee 
members and end users 

Validation Phase 

- Team developed 25 case studies 
for IRR 

- Researcher rated the acuity of a 

subset of patients and compared 
with ratings designated by nurse 
caring for patient 

Post Validation Phase  
- For content validation, 

collaborative decisions made 

between clinicians and 
researchers about which items to 
keep 

pros/cons of 
two IRR  
approaches 

(case study 
and real life 
comparison) 

 

Chiulli et al., 

2014 
 
 

Tool 

Development  
 
Tool not 

officially 
named 
 

Strengths: Used collaborative process 

to develop an objective, quantitative 
acuity tool to determine staffing 
assignments & assist with balancing 

nursing workload 
Limitations: Tool design specific to only 
one unit and population; No conceptual 

framework described; methods not fully 
defined or reported 

- Clinical severity and nursing 

workload indictors included to 
determine acuity and make 
patient assignments based on 

skill mix and staffing ratios 
- Indicators place patients into one 

of three acuity categories 

Severity: physical, 

psychosocial 
 
Intensity: nursing 

care needs, time 
required to 
complete, 

complexity 

C 

 

DeLisle, 2009 Instrument 
Development  

 
Acuity Scale 
for Oncology 

Outpatient 
Infusion Room 
 

 
 

Strengths: Tool is easily adaptable to 
changing oncology treatment regimens 

by assessing treatment complexity 
Limitations: End users not directly 
involved in initial development; End 

users determined total number of acuity 
points per nurse that was feasible each 
day, but this was not empirically studied 

or measured in terms of influence on 
outcomes; no conceptual framework 
described 

- Five-level triage scale based on 
complexity of scheduled treatment 

and time required to implement 
nursing care.  

Intensity: nursing 
care needs, time 

needed to provide 
nursing care, 
complexity 

 
 

A 

de Raad et al., 

2010 

6/7 

(Conducted 
focus groups 
& one-time 

survey)  

Strengths: consistent researchers 

asked questions  
Limitations: No validity or reliability 
testing; Because method of 

measurement was time, no ability to 

- Prototype system used at 6 

cancer centers  
- Identified four main tasks and 

time equivalents: patient 

Intensity: time 

needed to provide 
nursing care 
activities, 

A 



3 

 

capture role of nurse in monitoring 
patients, since this was done 
simultaneously with other tasks 

(demonstrates limitation of using time as 
method of measuring research intensity); 
Rare incidence of side effects and 

adverse events (1-2 times/year) may not 
be applicable to other settings; No 
conceptual framework described 

education, patient assessment, 
administration, communication;  

- Identified factors affecting 

workload:  nursing workload, 
variations in clinical practice, 
patient characteristics, and 

protocols (e.g., number of cycles 
and the number of visits per 
cycle) 

- Time was measured at protocol 
level of analysis; Unclear how 
managers would apply findings to 

specific patients and staffing 
decisions on day-to-day basis 

complexity 
variation reflected 

Fasoli & 
Haddock, 2010 

Level  7 
Integrative 

review (Book 
chapter) 

Strengths: Presented findings of an 
integrative review of the literature to 

identify current practices related to 
patient classification systems (PCSs); 
Sought to determine a “gold standard” 

for PCSs  
Limitations: Authors described many 
different types of PCSs but did not 

ground their work in a conceptual 
framework in order to clearly delineate 
the multiple concepts that make up 

PCSs  

- Staffing predictions should be 
based on: minimizing additional 

workload, expert nursing 
judgment, reflection of nursing 
workload, and indicators that 

measure patient complexity, 
required nursing care, available 
resources, and relevant 

organizational attributes 
- Concluded that difficulties with 

measuring workload remain an 

overarching theme throughout the 
literature; definitions and 
descriptions of nursing work 

continue to be deemed 
inadequate; found insufficient 
evidence of reliability and validity 

testing for current PCSs 

Most tools focus 
on severity: 

physical, 
physiologic needs 
 

Authors 
recommended 
increased focus on 

intensity 

C 
Identified 

several 
PCS’s, 7 of 
which had 

sufficient 
reliability and 
validity to be 

considered 
high quality; 
none were 

identified as 
“gold 
standard” 

Gedmintas et 
al., 2010 

Level 4  
 
Emergency 

Care 
Workload 
Units (ECWU) 

Tool 

Strengths: Described acuity tool that 
provides a simple method to distribute 
staff and use for budget analyses in 

Emergency Department (ED) in Australia  
Limitations: Did not account for type of 
hospital or geographical location or use 

of short-stay status; individual hospital 
developed own practices allocating 

- The Australian Triage Scale 
categorizes patients into five 
groups of time-related urgency 

- ECWU combines existing data on 
patient acuity, disposition, 
numbers of patients and the 

individual cost of each 

Severity: physical 
 

Workload: number 

of patients and 
cost estimates 
based on staffing 

needs  

A 
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triage scores; costs may differ 
geographically; no conceptual framework 
described 

presentation to estimate and 
define workload  

Green, 2012 Secondary 

analysis  
 
National 

Hospital 
Ambulatory 
Medical Care 

Survey Triage 
Scale  

 

Strengths: Explored associations 

between acuity and age 
Limitations: Secondary analysis of data 
not designed for this specific research 

question; No conceptual framework 
described 
 

 

- Data from national ED database 

over 8 years 
- 6 measures of patient acuity were 

weighted and graphically stratified 

by patient age: triage category, 
hospital admission, critical care 
unit admission, death in the ED, 

cardiopulmonary resuscitation, 
and tracheal intubation 

- Found that higher acuity was 

associated with higher age and 
found substantial age-based 
differences in acuity across 

dataset 

Severity: physical A 

Green et al., 
2012 

Level 6 
Descriptive 
Qualitative 

Study  
 
Resource 

Intensity 
Weight Tool 

Strengths: Panel of experts developed 
tool to determine nursing workload and 
intensity of cancer treatment in 

ambulatory setting. Identified high 
workload-intense protocols. Able to plan 
staffing to meet patient care needs. 

Synchronized funding/staffing model 
across all of Ontario for more consistent 
approach to nursing care. 

Limitations: Generalizability limited due 
to only infusion centers in Ontario, 
Canada and single payer health care 

system; no conceptual framework 
described 

- Workload of the nurse in providing 
chemotherapy regimens  

- Intensity of each regimen 

expressed in minutes to capture 
workload and complexity 

 

Intensity: workload 
(regimen level) 

 

 

C 

Hoi et al., 2010 Instrument 
development 

 
Workload 
Intensity 

Measurement 
System 
(WIMS) 

Strengths: Included both direct and 
indirect activities in calculation of 

workload levels, using data across shifts 
and a variety of specialties; conceptual 
framework described  

Limitations: Focused mainly on the 
description of the revalidation of the 2-
phase development of the WIMS tool 

- Patients classified into 5 
categories based on nursing 

diagnoses. Initial qualitative study 
to select nursing diagnoses and 
nursing interventions/activities; 

activities were timed over a 2 
week period to determine nursing 
hours required per day 

Intensity: Time 
needed to perform 

nursing care 

C 
 

Content 
validity results 
mentioned but 

full methods 
not reported 
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Incesti et al., 
2014 

Instrument 
development  
 

Rehabilitation 
Patient Acuity 
Assessment 

Strengths: Developed an acuity tool, 
based on the validated Functional 
Independence Measure, to potentially 

measure both intensity and severity 
acuity attributes and reported moderately 
good reliability. Goal is to adjust shift-to-

shift staffing based on acuity of patients. 
Limitations: Difficult to generalize, as 
tool was specifically modified for and 

tested in an inpatient rehabilitation unit. 
Reported reliability was based on 
removal of outlier cases. No conceptual 

framework described. Methods for 
development of tool and scoring not well 
described. 

- 4 levels of scoring in 7 categories 
determines if a patient falls into 1 
of 4 acuity levels using modified 

Functional Independence 
Measure  

Severity: acute 
care rehabilitation 
services; 

seriousness of 
illness/physiologic 
state 

 
Intensity: nursing 
care needs, 

complexity  

D 
Reported 
intraclass 

correlation for 
reliability; no 
validity testing 

conducted   

Medvec, 1994 Level 7  

 

Strengths: Defined workload 

measurement, role of ambulatory nurse, 
and reviewed tools available to measure 
workload in ambulatory care settings; 

Some conceptual models mentioned, but 
not well described. 
Limitations: Did not select one specific 

tool; Focused on many ambulatory 
oncology infusion centers 

- Commentary of what should be 

included in a  workload  
measurement and patient 
classification tool 

Intensity: 

complexity of care 

C 

Myny et al., 
2012 

 
 
 

 
 
 

 
 
 

 
 
 

Level 3 
Cross-

sectional 
survey 
 

Strengths: Determined 3 main factors 
that influence nursing workload: work 

interruptions, high patient turnover, 
government-required data collection 
activities (Belgium); Conceptual model 

described. 
Limitations: Excluded psychiatric, 
specialized [Intensive Care Unit (ICU)], 

geriatric, ER, and outpatient settings; 
Generalizability to other 
countries/healthcare systems may be 

limited; potential bias due to duplicate 
responses. 

- 28 factors, 2 questions each 
(extent and frequency). Likert 

scale of 1-10 
- 113 acute care hospitals  

Intensity: workload  
 

C 
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Swan & Griffin, 
2005 

Level 7 
Integrative 
review 

Strengths: Reviewed literature from 
1980 to 2005 for ambulatory care 
nursing workload; provided 

recommendations for what to include in 
measurement tool, terms defined 
Limitations: No definitive tool selected; 

no conceptual framework described 
 
 

- Practice environment and 
professional complexity of the 
role, along with direct and indirect 

care activities 
- Consider validity/reliability, clinical 

environment, nurse sensitive 

indicators, performance 
improvement activities, scope of 
services and competency level of 

staff 

Severity of illness  
 
Intensity 

(workload) 

A 

Trope et al., 
2014 

Instrument 
development 
and 

application to 
patients 
retrospectively  

 
Therapeutic 
Intervention 

Scoring 
System (TISS) 
applicable to 

critically ill 
children 
(TISS-C) 

Strengths: Captured nursing workload 
that reflects patient complexity; 
Demonstrated that TISS-C scores for 

patients with a higher patient:nurse ratio 
was associated with a higher nursing 
workload; Conceptual framework 

described 
 
Limitations: No validity reported of the 

updated TISS-C score compared to 
original TISS; Patient care complexity 
limited to medical complexity; Limited to 

one population (Pediatrics) & one setting 
(ICU); Used average patient-nurse ratio 
for ICU rather than actual ratio; Methods 

not fully described for determination of 
content of each category and complexity 
of indicators  

- Incorporated nursing and medical 
interventions centered on patient 
care needs and corresponding 

complexity  

Severity of Illness 
 
Intensity (nursing 

care needs, 
complexity, 
workload) 

 
Does not assess 
psychosocial 

needs 

C 
 

Willis et al., 

2012 

Level 3 

(Mixed 
methods)  
 

Staffing 
Methodology 
Equalization 

Tool  

Strengths: Outlined development and 

evaluation of tool to equalize workloads 
in and across community health teams; 
Tool increased transparency and equity 

of workloads and provided a means of 
reducing workload through 
demonstration of capacity to take new 

clients; Conceptual framework 
described. 
Limitations: Self-selection of trial sites 

may bias the study results; Short length 
of trial (4 months) may limit 

- Tool designed to equalize the 

workload of community mental 
health nurses and  
multidisciplinary teams in South 

Australia 
- Study conducted at six sites  
- Further work needed to factor the 

intensity of caseload using the 
clinicians’ score sheet in the tool 

Intensity (workload 

for community 
nurses) 
 

 
 

C 
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generalizability; Did not account for local 
work practices & discipline-specific 
tasks; Usefulness of the tool in its current 

form varies by type of service; Tool itself 
does not fully capture complexity;  

Section 2: Relationships among Acuity Attributes, Staffing, Assignment Process, & Outcomes 

Acar, 2010 Level 4 
Cohort study 
 

Analytical 
Hierarchial 
Process and a 

distance 
scoring 
system 

Strengths: Use of tool to determine 
balanced nurse assignments; Used 
conceptual model. 

Limitations: Limited scope and sample 
size 

- Scoring system for the distance a 
nurse would traverse during shift; 
used as basis for assignments 

- Considered unit- related activities 

Intensity: nurse 
workload 

A 
 

Baker et al., 
2010 

Level 4 Pilot 
study to test 
computerized 

prototype 
program for 
nurse 

assignment 
decisions  

Strengths: Computerized tool to make 
RN shift assignments; made 
improvements with each new version 

Limitations: Small sample size, 
simulation used instead of real-time; no 
conceptual framework described 

- Diagnosis, room location, 
specialty care 

- RN skill and availability  

Accounted for admission time, 
D/C time, or entire shift 

Used diagnosis, 
not acuity 
 

Adding acuity is 
planned for the 
next version  

A 
 
Usability 

assessed 

Boev, 2012 Level 3 
 

Practice 
Environment 
Scale (PES) 

 
Patient 
Satisfaction 

Survey 
 
 

Strengths: Large database study 
investigating critically ill patient 

satisfaction and work environment in the 
ICU; Large sample size for nurse work 
environment; High (51%) patient 

satisfaction survey response rate; Used  
multilevel modeling 
Limitations: Potentially underpowered 

due to small sample size; Used patient 
satisfaction tool without full 
reliability/validity testing; One location, 

demographics of RNs majority white, age 
20-40 with BSN may limit 
generalizability; No conceptual 

framework described 

- PES: Measures characteristics 
within the RN practice 

environment; consists of 31 items 
in 5 subscales 

- Authors found that patient 

satisfaction was associated with 
nurses’ satisfaction with manager 

Intensity: workload 
 

D for PES 
(used in 

multiple 
settings 
and 

studies) 
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Breckenridge-
Sproat et al., 
2012 

Level 3  
 
Workload 

Management 
System for 
Nursing 

 

Strengths: Large database study of 23 
units at an Army Medical Center 
assessing workload, adverse drug 

events, and practice environment; 
Advocated for collection of acuity and 
staffing data at the time of adverse 

events and conducted a microsystem 
analysis; theoretical foundation 
described 

Limitations: No denominator for 
medication administration; Self-reported 
event data; Underreporting of medication 

errors and falls; did not consider 
geographic layout, other technology or 
organizational culture that may be 

confounders 

- Military-developed prospective 
patient classification system with 
six ordinal categories 

- Authors note a need for 
standardized measures of acuity 

- Acuity was positively associated 

with falls and med errors 
- Used PES and found that less 

favorable work environments 

were associated with an increase 
in med errors 

Intensity: 
Nursing care 
needs; workload 

 
 

A  
(military 
patient 

classification 
system) 
 

 
D (Military 
Nursing 

Outcomes 
Database 
and PES) 

Choi & Staggs, 
2014 

Level 3  
 
NDNQI 

surveys 

Strengths: Study extends inquiry into 
the relationship between nurse staffing 
and patient outcomes at the unit level by 

comparing staffing measures using a 
large, national sample of nursing units in 
U.S. acute care hospitals. 

Limitations: Sample was limited to units 
in NDNQI member hospitals that 
participated in the 2011 NDNQI RN 

Survey; data on patient-level risk factors 
such as age, gender, and acuity, were 
not available; no conceptual framework 

described 

- RN skill mix and RN-perceived 
staffing adequacy significantly 
predicted unit-acquired pressure 

ulcers   
- Authors recommend using RN-

perceived staffing adequacy, 

which involves implicit 
adjustments for acuity compared 
to hours per patient day or skill 

mix 

Acuity is implied N/A 
 

Engelking, 
1992 

Level 7  Strengths: Reviewed key concepts 
regarding clinical trials; Discussed issues 
that need to be resolved before initiation 

of clinical research; Suggested model to 
guide impact projections and decision-
making relevant to nursing involvement 

in clinical research 
Limitations: Not a research study; no 
conceptual framework described 

- Identifies factors for determining 
resource impact: case mix, 
location, staffing, operations 

- Suggests systematic decision-
making approach and establishing 
structure for protocol monitoring, 

communication, and evaluation 

N/A N/A 

Fram & 

Morgan, 2012 

Level 4 Strengths: Able to engage multiple 

disciplines, including finance  

- Input (pt, nurse and system 

characteristics), throughput 

Physical severity;  

 

A 
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Descriptive 
exploratory 
design  

 
Electronic 
Dashboard 

Tool 

Limitations: Real-time data not 
available; Sustainability and 
transferability unclear; Tool needs further 

refining such as adding internal transfers 
and infection control issues; Unable to 
compare dashboards across hospitals; 

No conceptual framework described 

(transfer in and out, code blue 
calls) and output (patient, nurse, 
and system outcomes); 

characteristics to provide 
projections for future staffing 
requirements 

Includes supply-
side attributes: 
experience, 

education, skills 
and knowledge 

Gabbay & 
Bukchin, 2009 

Level 4 Strengths: Used statistical process 
control format to define and measure 
variables 

Limitations: Weak working definitions; 
Measurements not completed in real 
time; Used crude occupancy and nurse 

attendance; Did not account for nurse 
experience level or patient severity; No 
conceptual framework described 

- Nurse attendance and daily 
workload capacity measured 

- Acceptable and tolerable daily 

nursing workload 
- Workload: Used admission, 

discharge, and transfer data for 

crude bed occupancy  
- Used attendance control system 

and salary system for nurse 

attendance  

N/A A 

Gaits, 2005 Level 7 
Expert opinion 

Strengths: Discussed process of 
determining nursing resource allocation 
in oncology ambulatory centers, barriers 

to tool development, budget implications, 
and quality patient care 
Limitations: Not a research study; No 

conceptual framework described 

- Suggested use of American 
Nurses Association (ANA) matrix 
approach to nurse staffing or 

National Institutes of Health 
Ambulatory Intensity System 
(AIS) 

- ANA Matrix includes Patient 
characteristics, Complexity of 
care, Environment and 

Technology, Expertise of staff 
NIH AIS includes patient intensity 
(degree of illness and complexity of 

care) with 6 levels corresponding to 
time provided in nursing activities 
for each patient 

Severity of illness 
 
Nursing intensity 

(care needs, 
workload, 
complexity) 

A 

Gall et al., 

2000 

Level 7 

Symposium 
abstract 

Strengths: Described cancer clinical 

trials during that time period; Attempted 
to articulate changes in nursing workload 
associated with clinical trial changes 

Limitations: Only an abstract and does 
not have any information beyond future 
plans; no conceptual framework 

described 

- Survey to be conducted 

- Authors described increasing 
complexity of agents tested was 
leading to increases in nursing 

workload 
-  

Intensity: Authors 

mentioned 
workload and 
complexity 

A 
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Gilmore et al., 
2014 

Instrument 
development 
and validation  

 
Optilink PCS 

Strengths: Goal was to determine IRR 
of a PCS using language from the 
American Association of Critical-Care 

Nurses (AACN) Synergy Model 
Limitations: Only abstract available; 
Level of competence was not predictive 

of acuity; Refinement of patient 
descriptions for complexity and resiliency 
needed; low/moderate IRR (0.66); 

Validity not assessed; No conceptual 
framework described  

- 4 levels of acuity: low, medium, 
high, and extreme 

- 3 competency levels: competent, 

proficient, and expert 
-  

Severity: physical B 
 

Herdman et al., 
2009 

Level 4  
 

Automated 
Continuous 
Vigilance 

Monitoring 
System 

Strengths: Use of continuous monitoring 
enhanced direct and indirect care and 

documentation  
Limitations: Variability within sites; Staff 
IRR only assessed at baseline; No 

conceptual framework described 

- Measures patient heart rate and 
respiratory rate and bed exit alert 

for fall prevention 
- Measures nurse workflow 

activities to improve outcomes 

Severity: physical 
 

Also measured 
workflow and 
nurse satisfaction 

A 

Lake, 2002 Level 3 
Comparison 

Study  
 
Practice 

Environment 
Scale 

Strengths: Original work to assess 
reliability and validity of the Practice 

Environment Scale derived from Nursing 
Work Index (PES-NWI); theoretical 
framework described 

Limitations: Workload only small 
subscale of the PES-NWI 

- Staffing and Resource Adequacy 
subscale 

 

Intensity (mainly 
time and staff to 

get work done) 

D 

Pitkaaho et al., 
2011 

Level 3 
Retrospective 

time series 
and cross 
sectional 

survey  

Strengths: Used an acuity tool; 
application of Bayesian approach; 

conceptual frameworks described.  
 Limitations: Validity not established 

- Data were collected using time 
series design consisting of 6 

observation units and 12 
extraction points per variable 

- Information obtained from 110 

RNs on 9704 pts 

N/A  E 
Article states 

validity not 
established 
due to errors 

in data 
processes 

Rogowski et al, 
2015 

Level 4 
 

Two-stage 
cohort study 
using survey 

 
 
 

Strengths: Large sample size (104 
NICUs) with two-stage cohort study. 

Recruitment of hospitals representative 
of NICU levels of care and geographic 
regions. Measured NICU infant acuity, 

described the acuity distribution of NICU 
infants as well as nurse and infant ratio 
at each acuity level. 

- Before the first data collection, 
inter-rater reliability of the 

classification of infants into acuity 
levels was assessed, with high 
IRR (kappa = 0.79). 

- Infant acuity level (level 1, 
continuing care, to level 5, 
unstable/complex critical care) 

Severity of illness 
 

Intensity: nursing 
care needs 

D  
 

Only Inter-
rater reliability 
mentioned 
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*Studies which had multiple, successive publications based on the same study were represented as a single entry or article.  

 

 
 
 

Limitations: Samples were 
disproportionately Magnet-accredited 
and included more NICUs in open heart 

surgery capacity. IRR methods not 
described. Expert panel used to develop 
tool had only three people and how it 

was formed was not described. 

- Estimated nurse-to-patient ratios 
based on infant acuity level 

- Found that infant acuity was the 

only significant predictor of nurse 
workloads (nurse qualifications 
and availability of other NICU 

providers were not significant 
predictors) 

- Identified acuity classification and 

staffing adjustment for acuity as 
gaps in literature that limit ability 
to optimize staffing 

Spilsbury et al., 

2008 

Level 6 

Qualitative 
focus group 
study 

Strengths: Described expert opinion of 

Clinical Research Nurses (CRNs) who 
transitioned from clinical care to research 
focus; Described difficulties of adapting 

to CRN role and relating to clinical 
colleagues 
Limitations: Focus group carried out at 

end of trial (risk of recall bias); Unclear 
whether sample size of 9 was adequate; 
No conceptual framework described 

- Focus group interview  N/A  N/A 

West et al., 

2014 

Level 3 

Cross-
sectional, 
retrospective, 

risk adjusted 
observational 
study  

 
Intensive Care 
National Audit 

& Research 
Centre 
(ICNARC) 

Case Mix 
Program 

Strengths: Demonstrated significant 

association between the availability of 
medical and nursing staff and the 
survival of critically ill patients; Large 

sample size (n=65 units and 38,168 
patients); Conceptual framework 
described 

Limitations: Data were old (from 1998); 
Cross-sectional study limits ability to 
deduce causality among variables; 

Outcomes of care varied widely across 
ICUs and authors could not account for 
why 

- Authors used ICNARC model to 

risk adjust for patient-level 
severity of illness factors (blood 
pressure, respiratory rate, 

oxygenation, and acid base 
disturbance) along with a range of 
other factors known to be 

associated with mortality (age, 
past medical history, and reason 
for admission to ICU)  

- A challenge that remains is lack of 
patient level data for workload 
(scores were aggregated to the 

ICU level of analysis) 

Severity of illness 

 
Intensity: Workload 
(at the ICU level)  

A  

 
Validation 
was 

mentioned, 
not but  no 
reliability data 

were 
presented 
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1Levels of evidence: Level 1: Systematic Review; Level 2: RCT; Level 3: non-randomized studies; Level 4: Case control/Cohort Studies; Level 5: 
Systematic Qualitative Review; Level 6: Single Qualitative Study; Level 7: Expert Opinion or Integrative Review 

 

2, 3Acuity Attribute and Subcategory assignments based on severity of illness or nursing intensity or both described in Brennan & Daly (2009) 
 
4Key for Reliability & Validity testing:  

A: No reliability and validity data reported 
B: Reliability and validity established for measuring severity of illness but not for nursing workload 

C: Reliability and validity mentioned but no data presented 
D: Psychometric data reported with acceptable levels of reliability and validity data 
E: Authors deemed tool not reliable and/or results were inconsistent 

F: Reliability and validity data proprietary and not reported 
G: Authors reported that tools underwent initial validation but lacked updated assessments. Many of these tools are no longer in use.  

 


