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Foreword 

We welcome this scoping review emerging from our strategic alliance with the 

University of Sheffield. The positive association between a properly planned nursing 

skills mix and patient safety outcomes shouldn’t be a surprise. The evidence clearly 

shows that the registered nurse staffing numbers directly impact on mortality, care 

quality and missed care. 

In short, to improve patient safety we need enough nurses with the right skills in the 

right places at the right times. We can’t deliver this until the current NHS staffing 
crisis is resolved, and the view of the RCN, that requires legislation so that someone 

in government is explicitly accountable for delivering safe staffing levels. 

However, there have been few detailed studies of how skills mix interventions have 

been used to boost safety. So we have a growing understanding of the impact of 

nursing staff shortages, but little evidence on how this can most effectively be 

managed.  Given the need for fast and reliable solutions to the crisis we currently 

face, this is an important finding for the research community to note. More widely, 

the review identifies the need for research in community and primary care settings 

and for research across the UK. 

The RCN’s Strategic Alliance with the University of Sheffield provides an opportunity 

to identify and build on some of these evidence gaps. We also call on the wider 

research community to consider some of the challenges set out by the current 

evidence – particularly in relation to understanding interventions which can be used 

by senior nurses now. 

Within the healthcare and research communities, there are positive 

developments.  Increasing interest is being expressed in leadership and the wider 

determinants of successful team operation, both organisational and 

institutional.   We look forward to building on this evidence base as we strive to 

create a more complete picture both of the challenges we face and their potential 

solutions. 

 

 

  
Dame Professor Donna Kinnair 
Chief Executive and General Secretary, 
Royal College of Nursing. 
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Introduction  

This report consists of two phases of work. The first was conducted as a way of 

scoping out the literature for a focused review.  The second phase was conducted 

after the completion of the initial report of the mapping (and the focused review) in 

order to broaden the scope of the map to identify earlier publications and avenues 

for further focused reviews.  Phases are represented in the flow chart below. 

 

Therefore, this mapping report aims to provide an overview of progress between 

May and July 2018 and an update to widen date parameters November 2018-March 

2019 on the Nursing skills mix and safety scoping review.  This report has been 

organised according to (i) preliminary findings from the core literature identified; (ii) 

suggestions that helped to steer the subsequent focused review and (iii) a technical 

appendix with details of methods and included studies.  A focused systematic review 

protocol was created following discussion of options emerging from this report and 

input from a stakeholder group. 

The supplementary documents to which this report refers are:  

 Protocol (Appendix 5) 

 Data extraction forms (Available as Excel spreadsheets from the team on 

request) 

The protocol for this draft mapping exercise was approved by School of Nursing and 

the Royal College of Nursing partners on 14th May 2018.  Approval for the update 
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(extended date parameters for primary studies inclusion was obtained following the 

advisory group meeting on the 19th July 2018). 

The overview of timescales can be found in the protocol in Appendix 5.  This report 

represents work achieved according to the timetabled milestones for the period 

April- July 2018  and subsequently for the update November 2018 – March 2019. 

In preparing this scoping review the review team found the following Table (Table 1) 

useful for sensitisation to the complexities of measuring nurse staffing. Many of the 

measures given can be adjusted, for example for such factors as nursing intensity.  

Table 1 - Definitions of nurse staffing measures 

Nurse staffing measure Definition 

NurseǦtoǦpatient ratio Calculated based on the number of beds within 

the unit and the number of nurses per shift, i.e. 

for a 24 bed ward to have a 1 to 4 nurseǦtoǦ
patient ratio would require 6 nurses per shift 

% ranked nurseǦtoǦpatient ratio Ranked nurseǦtoǦpatient ratios in every unit 

and transformed into percentiles (a value of 

50th percentile was median ratio) 

Nursing hours per patient day 

(NHPPD) 

Calculated by dividing the number of rostered 

nursing hours (all categories of nurse) on the 

ward by the number of patients (either the 

census of patients at a given time or the 

average census for the day) to determine the 

average number of hours of care each patient 

could potentially receive 

Total nursing hours Total nursing hours of direct nursing care per 

day. Includes RN, Patient Care Technician and 

pool nurses 

RN hours RN hours per day of direct nursing care 
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Nurse staffing measure Definition 

Staff/skill mix Proportion of total hours of care provided by 

RN 

Total overtime hours of care Overtime hours of care from all categories of 

nurse divided by total hours of care 

Casual/agency RN hours; (Registered 

Nurses who are not employed by the 

ward/unit but work when the 

ward/unit is short of staff. i.e. 

transferred from another ward, 

supplied by a nursing agency) 

• Hours of direct nursing care per day by RN 

float, agency, pool nurses 

• Hours of care from RN float/agency/ 

traveller per time period divided by total hours 

of care over same time period 

Nurse workload Number of patients under care of each nurse, 

whether a patient was admitted on that day 

and number of intravenous infusions for each 

nurse 

Years of unit experience Years of clinical experience in the study unit 

calculated from the time of starting work to 

the middle of the study period 

Source: Wilson & Bremner (2011). Available from: http://dx.doi.org/10.1111/jbr.2011.9.issue-2 

Research Questions: 

The scoping review sought to address the following three questions: Ȉ What patient safety outcomes are associated with nursing skill mix 

interventions and variation?   Ȉ How do patient safety outcomes associated with nursing skill mix 

interventions and variations compare in acute and community care?  Ȉ What theories or conceptual frameworks have been used to characterise 

nursing skill mix interventions and the contexts of implementation in which 

patient safety outcomes have been demonstrated?  
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What patient safety outcomes are associated with nursing skill mix interventions and 

variation?  

The total number of records screened for the reviews was 2475.  This included 2366 

from a Pubmed database search (plus an additional 9 from key papers already 

identified) and 100 identified through a Google Scholar search of the extended date 

parameters (see explanation below).  Screening was distributed between the two 

reviewers. Following a title screen for the most relevant reviews- a final 22 were 

included at full text (See Appendix 2) and primary studies published between 2010 

and 2018 that were included within the reviews were followed up and examined at 

abstract level and subsequently at full text if relevancy could not be determined.  

Subsequently, coverage of the review was extended to cover the period 2000-2009.  

The high yield from the search of Pubmed for the original reviews that included 

primary studies published within 2000-2009 combined with the associated primary 

studies search which also identified reviews, led the team to decide not to re-run the 

PubMed search for 2000-2009.  This strategy was informed by the fact we found a 

high rate of specificity in our original searches for a limited list of keywords and for 

yield from a limited number of databases. However, the risk of missing eligible 

studies was mitigated by running a Google Scholar search for these adjusted date 

parameters which offered an additional full-text search facility. Three further reviews 

were identified, however none of these contained primary studies which were 

relevant. 

132 primary studies were cited within included reviews to create a map of basic study 

characteristics (See Appendix 3) and outcomes were also mapped.  (The core set of 

primary papers analysed within this review are addressed in the next section: ‘key 
findings from synthesis of primary studies’ below). 

 

Table 2- Outcomes featuring prominently within identified systematic reviews 

Outcomes 

 

 

Associated primary studies located within reviews 

Mortality:  
Estimated avoided mortality 
 
Mortality after surgical 
complication 

(Griffiths et al., 2016) (Lobo  et al., 2015) Griffiths 
et al (2014) 
(Shekelle, et al., 2013) (Griffiths 2014) 
(Johnson et al., 2015) (Driscoll et al., 2018) (Jones 
et al., 2015)(Recio-Saucedo et al., 2017)  
(Twigg et al., 2014)  
 (Lobo et al., 2015) (Swiger et et., 2017) 
(Drennan et al., 2014) 

 

 

Missed care/unfinished care/Care 
undone 

(Griffiths  et al., 2018) (Jones et al., 2015) (Recio-
Saucedo et al., 2017)(Kallisch et al.,  2014) (Griffiths 
et al., 2014) (Clendon & Gibbons 2015 
(Driscoll et al., 2018) (Kalisch and Xie 2014) 
(Papastavrou et al., 2014) (Swiger et et ., 2017)  

Error: 
medication errors (prevention) (Recio-Saucedo 2017) Griffiths et al (2014)  
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medical error (prevention) near 
miss 

(Gaffney 2016) (Kim et al., 2015) (Clendon and 
Gibbons, 2015) (Driscoll et al., 2018) 
(Lobo et al., 2015) (Drennan et al., 2014) 
 

Falls:  
patient falls 
patient falls with injuries 

(Recio-Saucedo et al., 2017) (Kallisch et al.,  2014) 
(Stalpers et al., 2015) (Griffiths et al., 2014) 
(Driscoll et al., 2018) (Jones et al., 2015) 
 

 

 

 

Quality of care (Recio-Saucedo et al., 2017) (Casey et al., 2017) 
(Jennings et al., 2014) ) (Griffiths et al., 2014)  
(Driscoll et al., 2018) (Swiger et al., 2017) 
 (Papastavrou et al., 2014) (Recio-Saucedo et al., 
2018) (Swiger et et ., 2017)  

Infection: 
infections 
pressure ulcers 

(Recio-Saucedo et al., 2017) (Lobo et al., 2015) 
(Stalpers et al., 2015) (Driscoll et al., 2018) (Jones 
et al., 2015) (Griffiths et al.,  2014)  

Adverse events: 
critical incidents e.g. arrest, bleeds, 
complications, failure to rescue 

(Recio-Saucedo et al., 2017)(Lobo et al.,  2015) 
(Driscoll et al., 2018) (Jennings et al., 2014) (Jones 
et al., 2015) (Griffiths et al.,  2014) 
 (Griffiths et al., 2016) (Swiger et et ., 2017) 
  

Length of stay 
patient readmissions including ED 
 
 
leave without treatment 
 

(Stalpers et al., 2015) (Driscoll et al., 2018) 
(Recio-Saucedo et al., 2017)(Lobo et al.,  2015) 
(Griffiths et al.,  2014) (Griffiths et al., 2016) 
(Jennings et al., 2015)  
(Drennan et al., 2014) 
  

Cost (Jennings et al., 2014) (Griffiths et al.,  2014) 
(Twigg et al., 2011) (Griffiths et al., 2016)  

Waiting times  (Casey et al., 2017)(Jennings et al., 2014) (Drennan 
et al., 2014)  

Satisfaction 
 

(Jennings et al., 2014) 
(Recio-Saucedo et al., 2017) (Kenwood et al., 2017) 
(Griffiths et al., 2014)   

Turnover (Kim et al., 2015) (Griffiths et al 2014) (Jones et al., 
2015) (Swiger et et ., 2017)  

Workload (Griffiths et al., 2014) (Papastavrou et al., 2014)  

Collaborative efforts/work 
environment 

(Kim et al., 2015) Griffiths et al (2014) (Swiger et 
al ., 2017)  

Pain control (Clendon & Gibbons 2015)(Griffiths et al.,  2014) 
(Drennan et al., 2014)  

Protection from harm 
Sharps 

(Kim et al., 2015) 
(Lobo et al., 2015) 

 

 

Hospital acquired conditions (Stalpers et al., 2015)  

Nurse job satisfaction 
Intention to leave 
Burnout 
Access to training (Shin et al., 2018) (Swiger et al ., 2017) 

 

 

 

Functional recovery  (Jennings et al., 2014)   

Reporting safety (Swiger et al ., 2017)  
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We identified relatively little overlap in the review questions or overall coverage of 

the reviews - however the mapping revealed small numbers of studies cited multiple 

times. Significant numbers of papers (N=39) were identified from within our target 

period of 2010-2018 from the reviews already included.  (The report by Drennan et 

al., 2016 was also included at the point of the update.) This reveals the perpetuation 

of an increasingly dated evidence base. 

Key outcomes identified within primary studies included within identified reviews 

featured mortality, missed care, error, falls, quality of care, infection and adverse 

events. 

Key findings from synthesis of primary studies 

The total number of primary studies included at full text reading was 30. 

The databases included in the final review were CINAHL, Medline/(Pubmed in 

update) and Google Scholar.  This combination of sources were thought to fit the 

scope of the review and to yield the most relevant results.  A total of 4732 records 

were retrieved.  The total records was comprised of 4632 records from database 

searching and 100 from a supplementary search of Google Scholar (see below). 

CINAHL and PubMed–2010-2018= 2707 records  

CINAHL (2000-2009)=947 (DE DUP 722) 

Medline (2000-2009)= 1203 (DEDUP 1203) 

Therefore, the update produced 1925 results (number reached after duplicates were 

removed). These records were searched for key words. 

In addition 100 further records screened from a Google Scholar search (using the 

terms ‘skills mix AND nursing’ 2000-2009)- whereby 3 relevant review were 

identified from the sifted records containing 2 relevant primary studies and 4 

relevant primary studies from the same search.   

 Keywords were: RCT, cross-sectional, interrupted time, before and after, 

intervention, longitudinal, non-random and qualitative.  Reviewers identified the need 

to include qualitative studies and secondary analysis of data, including survey designs 

given the shortage of higher empirical design.  30 primary study abstracts were 

double screened to resolve uncertainties.  This process resulted in 30 included 

studies that met agreed inclusion criteria. 
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Features of included primary studies 

Figure 1- Geographical distribution of included primary studies (n=30) 

 
 

The majority of studies were of US origin (n=14).  The remaining studies were located in Canada 

(n=3), Europe (n=2), Australia (n=2) New Zealand (n=1), international comparisons (n=2) and 

England/UK (n=6). 

Figure 2 - Study designs of included primary studies 

 
 

 

The majority of studies were secondary analyses of data (n=11), including cross-

sectional designs (n=8); retrospective cohort design (n=1); time series (n=1) 

14

3

6

2

2

1
2

USA

Canada

England/UK
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Australia

New Zealand
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13

15

11

Quantitative secondary data analysis Intervention study Qualitative study Survey
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Longitudinal (n=2). Observational =1).  Typically, authors applied statistical analysis of 

hospital data.  

Studies tended to be large-scale studies using a mixture of either staff or patient 

data. Studies targeted general hospital-based populations, with exceptions of older 

black adults (Brooks-Carthon et al., 2012; Brooks-Carthon et al., 2015) and patients 

with heart failure as specific populations. We observed diverse configurations of 

associations between staffing/skills mix and relationship to safety (e.g. adverse 

events as predictors). There were 11 survey studies and 5 qualitative studies.  We 

were only able to identify one intervention study (Pappas et al., 2015). 

Outcomes associated with primary studies 

Papers specifically measuring types of skills mix (as opposed to variations in staffing 

that altered skills mix) were: Adams et al., 2000, Akien et al., 2017, Blegen et al., 2013, 

Flynn et al., 2009, Hurst et al., 2004, McCloskey et al., 2005, McIntosh et al., 2000, 

Roche et al., 2016, and Seago et al., 2006. 

 

Table 3 demonstrates how studies associated skills mix and safety; how they 

measured staffing and how safety was measured.  In relation to skills mix, some 

included studies focused on the impact of shift patterns (Griffiths et al., 2014; 

Needleman et al., 2011; Pappas et al., 2015).  Educational factors emerged in relation 

to skills mix (Blegen et al., 2013).  Another way of conceptualising and measuring skills 

mix was organisational/managerial models or resourcing for staffing (Dubois et al., 

2013, McCloskey et al., 2005, Aiken et al., 2001, Friese et al., 2008, Spence Lachinger et 

al., 2007, Hurst et al., 2004.)  Specialism in nursing skills mix was explored in one 

paper(Aiken et al., 2012).  A wide variety of safety and staffing measures were 

documented. Qualitative studies explored patient perceptions of safety in slightly 

different ways (Attree, Bishop et al., 2017; Hegney et al., 2003 (qualitative elements of 

survey) and Rathert et al., 2012).  

 

Associations between skills mix and safety could be complex.  Safety was analysed in 

a variety of ways.  Some safety outcome associations in a proportion of studies were 

direct e.g. patient outcome or acuity (Blegen et al., 2013, Brooks-Carthon eet al., 2012, 

Roche et al., 2016, McCloskey et al., 2001, Spence Laschinger et al., 2006; Seago et al., 

2006); mortality (Aiken et al., 2017; Griffiths et al., 2014, Needleman et al., 2011, 

Rafferty et al., 2007), adverse events (Brooks-Carthon et al., 2012, Pappas et al., 2013 

Schilling et al., 2010) and pressure ulcers (Saleh, 2008).  Several studies captured 

safety within broader concepts e.g. missed care (Kalisch et al., 2001 Hegney et al., 

2003), quality of care (Aiken et al., 2002 McIntosh 2000, Hurst et al., 2006), hospital 

performance (Unruh et al., 2016), practice environment (Friese et al., 2008) 

admission or readmission rates (Bishop et al., 2015, Brooks Carthon et al., 2015) 

meeting patient needs (Adams et al., 2000). 

 

Studies explored other factors alongside skills mix and safety such as: nurse job 

satisfaction (Rafferty et al., 2007; Aiken et al., 2002), care undone (Griffiths et al., 
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2014), working environment (Attree et al., 2001, McCloskey et al., 2001,  Spence 

Laschinger et al., 2006, Aiken et al., 2002), resources (Attree et al., 2001), burnout 

(Flynn et al., 2009, Spence Laschinger et al., 2006, Aiken et al., 2002) working 

relationships (Adams et al2000), patient satisfaction (Hurst et al., 2006., Saleh, 2008) 

workload Bishop et al., 2016, Roche et al., 2016, Schilling et al., 2010, Hurst  et al., 

2000), mortality (Aiken et al., 2017) and patient involvement in safety (Bishop et al., 

2017). 

 

Overall, Mortality, quality, missed care and adverse events emerged as significant 

outcomes.  although these could be considered top level categories which 

themselves contain sub-categories relating to specific indicators e.g. falls, ulcers.   

 

There is evidence within study findings that a richer skills mix is positively associated 

with safety outcomes: Aiken et al., 2017; Aiken et al., 2002; Brooks-Carthon et al., 2012; 

Brooks Carthon et al., 2015; Douibois et al., 2013; Friese et al., 2007; Griffiths et al., 

2016;  Kalisch et al 2011; McHugh et al 2016; Needdleman et al 2011; Pappas et al 2015; 

Rafferty et al., 2007; Rathert et al., 2011;  Roche  et al., 2016; Saleh, 2008; Schilling et al 

2010; Spence Laschinger et al., 2006 and Unruh et al., 2016. (Aiken 2001; McCloskey et 

al., 2005; Seago et al., 2006; Griffiths et al., 2014 analysed perceptions of safety). 
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Table 3 - Included study interpretations of skills mix, staffing and safety 

 

Study ID Design Aim What associations between nursing skills mix 

interventions and safety are explored? 

 

Measure of staffing used Measure of safety used 

Secondary data analyses 

1. Aiken  et al. 

(2017) 

Cross sectional 

Secondary data and 

survey 

To determine the association of hospital 

nursing skill mix with patient mortality, 

patient ratings of their care and indicators 

of quality of care. 

Odds of dying under caregiver/nurse 

substitution 

Every 10-point increase in 

the percentage of 

professional nurses among 

all nursing personnel 

Safety grading 

2. Blegen et al. 

(2013) 

 Cross sectional 

 

The aim of this study was to examine the 

effects of registered nurse (RN) education 

by determining whether nurse-sensitive 

patient outcomes were better in hospitals 

with a higher proportion of RNs with 

baccalaureate degrees.  

 

Analysed the association between RN education 

and patient outcomes (risk-adjusted patient 

safety and quality of care indicators 

Proportion in hospitals with 

Baccalaureate degree or 

higher 

Risk adjusted patient safety 

3. Brooks-

Carthon et al. 

(2015) 

Cross-sectional ʹ 

secondary data and 

survey  

 

The aim of this study was to examine the 

relationship between missed nursing care 

and hospital readmissions 

 

Missed care: percentage-point increase in the 

number of nurses reporting having missed the 

activity  

The nurse work environment 

was measured using the 

Practice Environment Scale 

of the Nursing Work Index 

(PES-NWI) 

Odds of readmission.    

4. Friese et al 

(2008) 

Secondary analysis 

of data- cross 

sectional 

To examine the effect of nursing practice 

environments on outcomes of hospitalised 

cancer patients undergoing surgery 

Proportion of nurses per hospital with ďĂĐŚĞůŽƌ͛Ɛ 

degree  or higher associated with mortality, FTR, 

complications  

Mean workload: number of 

patients cared for on the last 

shift  per hospital   

30 day mortality, FTR,  

complications 

5. Griffiths et al. 

(2016) 

Cross-sectional ʹ
secondary data and 

survey 

 

To describe shift patterns of European 

nurses and investigate whether shift length 

and working beyond contracted hours 

(overtime) is associated with nurse-

reported care quality, safety, and care left 

undone.  

 

Mortality and staffing-e.g.: For medical 

admissions, higher mortality was associated with 

more occupied beds per RN  

Staffing measured as beds 

per staff member & patients 

per ward nurse 

Mortality rates in wards 
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6. Hurst et al 

(2004) 

Secondary analysis 

of workforce 

statistics 

To reconfigure DAQ data from an existing, 

large UK data for the purpose of generating 

workload and quality insights; quality 

insights; 

(b) recommend good practice for adoption 

by ward teams more broadly 

Patient dependency, delegation and quality of 

care 

At the same time 

auditors shadowed ward 

nurses for a total of 16,656 h 

recording nearly 480,000 

nursing interventions 

categorised as direct care, 

indirect care, associated 

work or personal time. 

Quality scores which include 

patient outcomes 

7. McHugh, et al. 

(2016) 

Cross-sectional To determine the association between 

nurse staffing, nurse work environments, 

and IHCA survival. 

Determine association of the features of nursing 

and of In-Hospital Cardiac Arrest (IHCA) survival 

to discharge  

Patient per nurse on unit, 

patient to nurse ratios 

Higher odds of patient survival of 

INCA 

8. McCloskey & 

Diers (2005) 

Quantitative - 

secondary data 

analysis, time series 

design 

 

To examine the relationship between NZ 

hospital reengineering and adverse patient 

outcome rates 

 

Preventable adverse event associations  Hours- multiples of 5 hours 

worked per week multiplied 

by 52; hours worked per 

1000 surgical/medical 

discharges; hours worked 

per 1000 patient days  

Preventable adverse outcomes 

9. Roche et al 

(2016) 

Cross-sectional To determine which tasks unregulated 

nursing. The aim of this study was to 

determine which tasks unregulated nursing 

support staff spend their work time 

undertaking and to determine differences 

between the work undertaken by 

licensed/regulated nurses on units which 

have nursing support workers and those on 

units which do not 

Direct/indirect care tasks could be linked to 

safety 

Proportion of time spent on 

25 nursing activities 

direct/indirect care tasks  

10. Saleh, A. M., 

(2008).  

Doctoral 

thesis. (ab) 

Quantitative 

longitudinal 

The purpose of this study was to examine 

the effects of nurse staffing on patient 

satisfaction, patient adverse events, 

patient length of stay, and nurse job 

satisfaction 

 

Increasing total nursing care hours per patient 

day was associated with decreasing levels of 

patient satisfaction with nursing care, patient 

satisfaction with overall care, patient 

satisfaction with pain, and patient pressure ulcer 

rates.  

 

RN vs nursing hours per 

patient day 

 

Quality of nursing care and 

adverse events (study looked at 

variables such as ulcers) 

 

11. Seago et al 

(2006) 

(Quantitative) 

Longitudinal 

To examine variation in the nursing 

relationship between staffing and the 

outcomes of interest over time within a 

given unit and too compare variance across 

units. 

 

To explore failure to rescue rates (over 4 years) 

& positive patient outcomes 

RNHPPD- total RN hours / 

total patient days; all other 

HPPD  - all non-RN hours 

/total patient days ; total 

HPPD- both RN and non-RN 

hours/ total patient day 

 

Failure to Rescue- positive 

measures 1 from medication 

errors 2 from decubitus  ulcers 
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12. Schilling et al. 

(2010) 

Retrospective 

cohort study 

To compare the risk of in-hospital mortality 

conferred by high hospital occupancy on 

admission, increased nurse staffing levels, 

weekend admission, and seasonal 

influenza. 

Nursing levels and mortality Ratio of each hospital's 

number of full-time 

equivalent registered nurses 

to its adjusted number of 

patient-days that year (FTE 

RNs per patient-day). 

Risk of mortality 

13. Needleman et 

al. (2011) 

Observational study To examine the association between 

mortality and patient exposure to nursing 

shifts 

Association between mortality and patient 

exposure to nursing shifts during which staffing 

by RNs was 8 hours or more below the staffing 

target, Also examined association between 

mortality and high patient turnover owing to 

admissions, transfers, and discharges 

Increased exposure to unit 

shifts during which staffing 

by RNs was 8 hours or more 

below the target level  

Mortality- rate   

Survey  

14. Aiken et al 

(2001) 

Questionnaire  

 

To present a case for reform in hospital 

nurse work environments- cross national 

comparison 

 

(Safety not specifically linked to skills mix data

    

staffing adequacy- 

perceptions of enough 

registered nurses to provide 

quality care and enough staff 

to get the work done: 

(Not specifically linked to skills 

mix data) quality of care includes 

adverse events indicators: wrong 

med, infections, falls,   

15. Aiken et al 

(2002) 

Multi-site cross-

sectional survey 

To examine the effects  of nurse staffing 

and organisational support for nursing care 

on nurses dissatisfaction with their jobs, 

nurse burnout, and nurse-related quality of 

care 

Staffing and nurse-related quality of care  last shift- and number of 

patients assigned - odds 

ratios  

Nurse - assessed quality of care 

16. Brooks 

Carthon et al. 

(2012) 

Cross sectional 

survey 

 

To determine the association between 

nurse staffing and postsurgical outcomes 

for older black adults, including 30-day 

mortality and failure to rescue.  

 

Staffing and postoperative outcomes according 

to race 

Number of additional 

patients per nurse's 

workload 

Mortality, failure to rescue 

17. Dubois et al 

(2013) 

Cross-sectional 

correlation study 

 

To detect occurrences of patient safety-

related events. 

 

Staffing and safety explored  Overall staffing intensity 

compared across 2 

organisational models 

6 safety events considered 

sensitive to nursing care 

(composite) 

18. Flynn et al 

(2009) 

Survey (Dillman 

2007 method) 

 

To examine the prevalence of burnout 

amongst nurses in haemodialysis units; 

effects of RN staffing and other factors on 

burnout, what is the effect of burnout on 

intention to leave 

 

Findings from burnout and intention to leave 

have implications for 'enhancement of patient 

safety' 

Measured as ŶƵƌƐĞ͛ Ɛ 
responses to several items 

developed and tested in 

previous research and used 

to calculate the patient to 

RN ratios (Aiken 2002) 

 

No explicit measures 

19. Hegney et al 

(2003) 

Survey To understand how nurses perceive nursing 

workload 

Indirect- examination of skills mix, workload and 

perceptions of quality care 

Proportions of RN, EN, AIN No explicit measures 
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20. Griffiths, et al. 

(2014) 

Cross-sectional 

survey 

 

To examine associations between mortality 

and registered nurse (RN) staffing in English 

hospital trusts taking account of medical 

and healthcare support worker (HCSW) 

staffing.  

 

Whether shift length and working beyond 

contracted hours (overtime) is associated with 

nurse-reported care quality, safety, and care left 

undone 

Number of hours worked Mortality, study also looked at 

care left undone 

21. Kalisch  et al. 

(2011) 

Cross-sectional 

descriptive 

 

To examine whether actual nurse staffing 

predicts missed nursing care 

 

Actual staffing data (hours per patient day 

[HPPD], registered nurse hours per patient day 

[RN HPPD], skill mix) also unit level case mix 

index explored 

Actual nurse staffing Respondents' perceptions of 

missed nursing care as well as 

other unit characteristics (i.e. 

demographics, work schedules 

and absenteeism).  

22. Rafferty et al 

(2007) 

Cross-sectional 

analysis 

 

To examine the effects of hospital-wide 

nurse staffing levels (patient-to-nurse 

ratios) on patient mortality, failure to 

rescue (mortality risk for patients with 

complicated stays) and nurse job 

dissatisfaction, burnout and nurse rated 

quality of care. 

 

Skills mix - and associations between mortality 

and FTR; nurse-reported job-outcomes, and 

nurse quality of care ratings   

Derived from questions 

about the number of 

ƉĂƚŝĞŶƚƐ ŽŶ ƚŚĞ ƌĞƐƉŽŶĚĞŶƚ͛Ɛ 
ward during the last shift 

worked and the total 

number of nurses covering 

that patient. Mean staffing 

level calculated per hospital 

Likelihood of patients dying due 

to complications 

23. Spence 

Laschinger & 

Leiter (2007) 

Survey of nurses 

 

To test the theoretical model of 

professional nurse work environments 

linking conditions for professional nursing 

to practice to burnout and subsequently to 

patient outcomes 

 

Staffing adequacy and adverse events (burnout a 

mediating factor)   

Practice environment scale 

of the nursing work index- 4 

items relating to staffing and 

resources adequacy & 

collegial nurse physician 

relationship subscale (3 

items) 

Maslach Burnout Inventory; 

adverse events- 4 areas: falls, 

infections, medication errors, 

complaints. 

24. Unruh & Hofler 

(2016) 

Cross ʹsectional 

survey with hospital 

data 

To explore predictors of gaps between 

observed and best possible Hospital 

Compare scores in U.S. hospitals 

Registered nurse staffing as a predictor of gaps 

between best possible and observed quality 

scores 

Number of acute care staffed 

beds 

Stochastic Frontier Analysis 

Intervention 

25. Pappas, et al. 

(2015) 

Intervention To evaluate a proactive method for 

determining patient risk to guide staffing as 

an intervention to prevent adverse 

events  

To guide staffing decisions and nurse-patient 

assignment with the goal to improve patient 

value, reduce adverse events (seen as indicators 

of inadequate safety, described as safety 

complications) 

Risk-adjusted staffing. 

Intervention assessment 

was:  Implementation of the 

Patient Risk Assessment 

Profile began in December 

2011. Each patient assigned 

a risk score each 12-hour 

shift. Staffing costs also 

analysed 

Four nurse-sensitive indicators: 

falls, catheter-associated urinary 

tract infections (CAUTI), central 

line-associated blood stream 

infections (CLABSI), and pressure 

ulcer prevalence (PUP) 
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Qualitative 

 

26. Adams et al 

(2000) 

 

Qualitative 

interviews 

To understand the impact of nurse re-

structuring  on nurse' roles as described by 

line managers - what has been the effect 

on skills mix and how do participants 

experience the impact of current human 

resource management strategies 

Skills mix change discussed was described as a 

critical incident- discussion of quality concerns 

Scale of supervision load- no 

specific measure 

No explicit measures 

27. Attree (2001) Qualitative- 

Grounded Theory 

 

To explore the perceptions of and criteria 

used by healthcare professional s, 

managers, patients and relative to 

represent and evaluate their concept of 

quality of care 

 

Association through quality of care concept No explicit measures No explicit measures 

28. Bishop & 

Macdonald 

(2017) 

[Conference 

abstract] 

Qualitative To describe patient involvement in patient 

safety practices  by exploring patient and 

staff perceptions of safety. 

Perceptions of nursing workload reduce ability 

of nursing staff and patient participants to 

connect with one another and promote 

involvement 

N/A Perception of safety (nursing 

workload) 

29. McIntosh et al 

(2000) 

Ethnographic 

approach 

(qualitative) 

 

This study adopted an ethnographic 

approach and aimed to explore the way in 

which grade and skill are taken into 

account in the delegation of nursing care 

 

Skills mix was associated with standards of 

patient care 

 

Delegation practices for G 

grade and staff nurses, views 

also obtained from auxiliary 

and enrolled nurses 

 

Activities delegated that went 

beyond Trust policy also meeting 

required safeguarding of the 

patient 

 

30. Rathert et al 

(2012) 

qualitative- 

interviews 

To qualitatively explore acute care 

consumer perceptions of safety 

Consumer perceptions of safety could influence 

outcomes such as trust and satisfaction or 

compliance with treatment protocols.  

No details- staffing problems 

mentioned 

No measures- patient perception 

of safety 
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How do patient safety outcomes associated with nursing skill mix interventions and 

variations compare in acute and community care?  

The majority of studies from the synthesis of primary studies focused on hospital-

based secondary care outcomes,- with two exceptions of tertiary care (Bishop et al., 

2017 and Needleman et al., 2011).  We were able to identify one example of a primary 

study focused on community care by McIntosh et al (2000).  This Scottish study 

adopted an ethnographic approach and aimed to explore the way in which grade and 

skill are taken into account in the delegation of nursing care in district nursing teams 

in association with standards of patient care. They concluded the direct involvement 

of nurses to patient visits (and to supervise nursing auxiliaries) and enhanced patient 

safety.  However, there are no large-scale trial or quantitative analysis of data in this 

field.  While skill mix remains an issue for such settings it is possible that implications 

within primary and community care are not explored in relation to safety-related 

outcomes.  

To look at this comparison further we did identify included papers within a review 

that analysed studies conducted in nursing homes as long-term care settings 

(Dellefield et al., 2015).  Griffiths et al (2014) specifically excluded nursing home 

settings. 

Dellefield et al(2015) examined the relationship between registered nurses and 

nursing home quality.  A large number of relevant studies would be eligible if broader 

review inclusion criteria had included nursing homes.  Outcomes included: nursing 

home culture (Colon-Emeric et al., 2010; Choi, 2011; Thomas et al., 2012); staff 

licencing and barriers to delegation (Corazzini et al., 2010) education levels of staff 

(Kash et al., 2010; Corazzi et al., 2012); skill mix (Seblega et al., 2010; Bowblis 2011; 

Castle and Anderson 2010, Castle et al 2011; ); staff level (Havig et al 2011; Tong 2011; 

Townsley et al 2011; ); preventative practice (Dellefield et al., 2012; Tempkiin et al., 

2012; Lee et al., 2014); retention (Hunt et al., 2012; Banaszak-Holl et al., 2013; Hunt et 

al., 2014); mortality (Trivedi et al., 2012); readmission (Spector et al., 2013) and level 

of care (Chen and Grabowski 2014) . 

Ten additional studies were identified in the same review published between 2000-

2010.  The studies covered a variety of topics including exploration of outcomes 

related to: quality measures (Alexander et al., 2008); (Castle and Engberg et al., 

2008a & b); (Castle et al., 2008); (Castle et al., 2009); (Kim et al., 2009a &b); (Park 

and Stearns, 2009).  Other papers explored RN staffing and adverse events 

(Konetzka et al., 2008) and length of patient stay (Decker et al., 2008).  
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What theories or conceptual frameworks have been used to characterise nursing skill 

mix interventions and the contexts of implementation in which patient safety outcomes 

have been demonstrated?  

Our process of study selection for reviews and primary studies did not reveal many 

examples of conceptual frameworks, models or theories. This supports the widely 

reported observation of a frequent disconnect between empirical and conceptual 

writings on the same topic.  A full-text search of Google was therefore conducted via 

the Publish or PerishTM software using a published strategy (model*, framework*, 

concept* or theor*) in conjunction with nursing skill mix and safety. A total of 482 

hits were retrieved and references prioritised according to the relevance of their 

titles. This facilitated the following brief overview of some of the main conceptual 

models associated with the topic together with identification of graphical or tabular 

models where available. 

Early conceptual thinking relating to the relationship between nursing skill mix and 

patient safety was not particularly developed. Several early models were derivative 

from the Donabedian model of Structure, Processes and Outcomes (Donabedian, 

1996) and little attempt was made to quantify the variables by which the relationship 

could be measured and evaluated. Several conceptual frameworks have been 

proposed to explain how effective nursing care may reduce inpatient mortality. 

Improved surveillance is considered a critical factor that can be improved with more 

staff, better-educated staff, or a better working environment. Aiken and colleagues 

(2002) propose a framework by which nurse–patient ratios, along with staffing skill 

mix, can lead to better surveillance, thereby influencing the process of care and, 

subsequently, leading to improved patient outcomes (Figure 3). 

Figure 3 - Hospital organization, nursing organization, and patient outcomes (Aiken et al, 2002) 

 

Dubois & Singh (2009) seek to locate the interdependent issues of staff mix and skill 

management within a wider human resource management strategy. Their conceptual 

framework acknowledges wider determinants such as institutional and 

organizational context as well as a broad range of outcomes at the levels of 

organisation, staff and patients. 
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Figure 4 ʹ Framework for optimising human resources in health care Dubois & Singh (2009) 

 

Duffield and colleagues (2011) identify four types of variable relating to nurse staffing, 

workload, working environment, and patient outcomes, as well as identifying the data 

requirements that accompany each type. This offers a useful static framework but 

makes little attempt to depict causal relationships between variables. However, it 

does include a wider conceptualisation of patient outcomes by including nursing 

tasks delayed and nursing tasks undone.  
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Figure 5 ʹPrinciple variables framework  Duffield and colleagues (2011) 

 

Perhaps the most complete conceptual model, drawing on previous versions such as 

that by Shamliyan et al (2009) is extended by Griffiths and colleagues (2014) as part 

of their review for the National Institute for Health and Clinical Excellence. In locating 

their model within an economic impact framework the University of Southampton 

team were able to extend thinking beyond the competing domains of staffing and 

safety to one where costs and benefits could be attributed throughout the entire 

model.   

Figure 6 ʹ Conceptual framework for evaluating the impact of nurse staffing levels by Shamliyan et al (2009) is extended by 

Griffiths and colleagues (2014) 
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Finally, recent application of methodologies for exploring causative links, grounded in 

realist logic, have been used to explore the relationship between nurse staffing and 

patient nurse outcomes, including safety (Subirana et al, 2013). This model 

particularly makes explicit mechanisms otherwise implicit in more structural 

interpretations of causality. The realist approach recognises the role of increased 

surveillance and more timely intervention when adequate staffing levels and 

expertise are maintained. 

Figure 7 ʹ Logic model of nurse staffing and patient/nurse outcomes Subirana et al (2013) 

 

 

Emerging options for the focused review (AB) 

 

Box 1 - Summary of Scoping Review Findings Ȉ Safety is increasingly being viewed in its broadest sense to include not just 

errors and neglect but also in terms of missed care and care left undone.  Ȉ We identified an acute shortage of intervention studies (n = 1) in relation to 

skill mix interventions where safety was a principal outcome.  
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Ȉ Primary and community care appears to be a neglected area of research, 

specifically in relation to safety-related outcomes with the exception of a 

considerable research agenda in nursing homes. Ȉ Recent studies by the RN4Cast Consortium are changing the current extent 

and quality of the evidence base. Ȉ Increasing interest is being expressed in leadership and the wider 

determinants of successful team operation, both organisational and 

institutional. 

Preliminary mapping reveals a complexity that extends beyond an initial conception, 

crudely characterised as errors of commission (e.g. medication errors) and errors of 

omission (e.g. falls, pressure ulcers etcetera) to include the rapidly emerging 

concept of “missed care” or “care left undone”. This concept can be interpreted 

more widely and holistically in a way that is consonant with the nurse’s wider role e.g. 
missed care can include missed opportunities for communication with the patient or 

missed opportunities to engage in education with patients or carers. Jones et al 

(2015) engage with this wider context for considering the domain of patient safety by 

distinguishing “unfinished nursing care, missed care, and implicitly rationed care”. 
Greatest concern would focus on areas where implicit rationing was applied for 

reasons other than according to clinical need.  

One subtheme that has emerged from the scoping review relates to issues around 

measurement and metrics. Certain tools for capturing the context of the working 

environment (e.g. the Practice Environment Scale of the Nursing Work Index) have 

been used extensively across multiple studies (over 100 references) and offer a basis 

for comparison. The evidence around this Scale was reviewed comprehensively by 

Swiger et al (2017).  Similarly the nursing hours per patient day (NHPPD) staffing 

method reports frequent instances of its use (Twigg et al, 2011). 

One unexpected finding has been academic interest in leadership among the broader 

determinants of skill mix (Auer et al, 2014a, 2014b). This broadening of the 

interpretation from beyond the front-line team to the wider supportive environment 

is captured in more recent conceptual models that adopt a more holistic view of the 

nursing workforce and patient safety relationship. 

Recent studies (2009-2018) reveal the importance of the RN4Cast international 

initiative which has started to publish its data. It may be opportune to factor in this 

more recent data into any plans for a review.    

Box 2 - Relevant Outputs from the RN4Cast Consortium 

Sasso L, Bagnasco A, Petralia P, et al. RN4CAST@IT-Ped: Nurse staffing and children's safety. 
J Adv Nurs. 2018 Jun;74(6):1223-1225. doi: 10.1111/jan.13462. Epub 2017 Oct 24.  
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Ball JE, Bruyneel L, Aiken LH, et al; RN4Cast Consortium. Post-operative mortality, missed 
care and nurse staffing in nine countries: A cross-sectional study. Int J Nurs Stud. 2018 
Feb;78:10-15. doi: 10.1016/j.ijnurstu.2017.08.004. Epub 2017 Aug 24. 
 
Ball J, Day T, Murrells T, et al. Cross-sectional examination of the association between shift 
length and hospital nurses job satisfaction and nurse reported quality measures. BMC Nurs. 
2017 May 25;16:26. doi: 10.1186/s12912-017-0221-7. eCollection 2017.  
 
Gkantaras I, Mahfoud ZR, Foreman B, et al. The effect of Nurse GraduaTeness on patient 
mortality: a cross-sectional survey (the NuGaT study). J Adv Nurs. 2016 Dec;72(12):3034-
3044. doi: 10.1111/jan.13059. Epub 2016 Jul 27.  
 
Lacher S, De Geest S, Denhaerynck K, et al. The Quality of Nurses' Work Environment and 
Workforce Outcomes From the Perspective of Swiss Allied Healthcare Assistants and 
Registered Nurses: A Cross-Sectional Survey. J Nurs Scholarsh. 2015 Sep;47(5):458-67. doi: 
10.1111/jnu.12151. Epub 2015 Jul 28.  
 
Auer C, Schwendimann R, Koch R, et al. How hospital leaders contribute to patient safety 
through the development of trust. J Nurs Adm. 2014 Oct;44(10 Suppl):S38-44. doi: 
10.1097/NNA.0000000000000123.  
 
Leineweber C, Westerlund H, Chungkham HS, et al. Nurses' practice environment and work-
family conflict in relation to burn out: a multilevel modelling approach. PLoS One. 2014 May 
12;9(5):e96991. doi: 10.1371/journal.pone.0096991. eCollection 2014.  
 
Aiken LH, Sloane DM, Bruyneel L, et al; RN4CAST consortium. Nurse staffing and education 
and hospital mortality in nine European countries: a retrospective observational study. 
Lancet. 2014 May 24;383(9931):1824-30. doi: 10.1016/S0140-6736(13)62631-8. Epub 2014 Feb 
26. 
 
Auer C, Schwendimann R, Koch R, et al. How hospital leaders contribute to patient safety 
through the development of trust. J Nurs Adm. 2014 Jan;44(1):23-9. doi: 
10.1097/NNA.0000000000000017.  
 
Desmedt M, De Geest S, Schubert M, et al. A multi-method study on the quality of the nurse 
work environment in acute-care hospitals: positioning Switzerland in the Magnet hospital 
research. Swiss Med Wkly. 2012 Dec 21;142:w13733. doi: 10.4414/smw.2012.13733.  
 
Aiken LH, Sloane DM, Bruyneel L, et al; RN4CAST Consortium. Nurses' reports of working 
conditions and hospital quality of care in 12 countries in Europe. Int J Nurs Stud. 2013 
Feb;50(2):143-53. doi: 10.1016/j.ijnurstu.2012.11.009. Epub 2012 Dec 17. PubMed PMID: 
23254247. 
 
Schubert M, Ausserhofer D, Desmedt M, et al. Levels and correlates of implicit rationing of 
nursing care in Swiss acute care hospitals--a cross sectional study. Int J Nurs Stud. 2013 
Feb;50(2):230-9. doi: 10.1016/j.ijnurstu.2012.09.016. Epub 2012 Oct 22.  
 
Li B, Bruyneel L, Sermeus W, et al. Group-level impact of work environment dimensions on 
burnout experiences among nurses: a multivariate multilevel probit model. Int J Nurs Stud. 
2013 Feb;50(2):281-91. doi: 10.1016/j.ijnurstu.2012.07.001. Epub 2012 Jul 24.  
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Ausserhofer D, Schubert M, Desmedt M, et al. The association of patient safety climate and 
nurse-related organizational factors with selected patient outcomes: a cross-sectional 
survey. Int J Nurs Stud. 2013 Feb;50(2):240-52. doi: 10.1016/j.ijnurstu.2012.04.007. Epub 2012 
May 4.  
 
Ausserhofer D, Schubert M, Engberg S, et al. Nurse-reported patient safety climate in Swiss 
hospitals: a descriptive-explorative substudy of the Swiss RN4CAST study. Swiss Med Wkly. 
2012 Jan 20;142:w13501. doi: 10.4414/smw.2012.13501.  
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Possible options for the way forward: 

The following are tentative suggestions for further review work suggested at the 

point of completion of the original review prior to the update. 

Option 1: To explore the concept of missed care as it relates to safety in a primary 

and community care setting, possibly including nursing homes. 

Option 2: To seek nursing skill mix intervention studies that link to surrogate 

outcomes that may then be extrapolated as being linked to improved patient safety 

(e.g. burnout, fatigue, impaired surveillance, distraction etcetera). 

Option 3: To map identified evidence to one of the existing conceptual models (e.g. 

Griffiths et al, 2014) to complete a more holistic view of safety, including care left 

undone and related concepts such as unfinished nursing care and implicitly rationed 

care.  

Option 4: To extend the time period covered by primary studies and reviews in 

order to elicit a more substantive evidence base.     

NB, From the scoping review there appears little justification for revisiting our 

geographical delimits as very few empirical studies were revealed outside our 

specified list of countries. 
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Appendix 1 Ȃ Methods of the Scoping Review 

 

The methods of  the scoping review were based on a framework developed by 

Arksey and O’Malley[10], and refined by Daudt et al[11].  The key steps in the review 

are:   

• Identifying the research questions  

• Identifying relevant studies  

• Study selection and quality assessment  

• Charting data  

• Summarising and reporting results  

• Consultation exercise  
 

Identifying the research questions  

Three a priori review questions were agreed as: 

RQ1. What patient safety outcomes are associated with nursing skill mix 

interventions and variation?   

RQ2. How do patient safety outcomes associated with nursing skill mix 

interventions and variations compare in acute and community care?  

RQ3. What theories or conceptual frameworks have been used to characterise 

nursing skill mix interventions and the contexts of implementation in which 

patient safety outcomes have been demonstrated?  

Identifying relevant studies 

Review Questions 1 and 2 would both be addressed by identification of (i) systematic 

reviews and (ii) primary research studies conducted in the big five countries most 

influential on UK practice (i.e. UK and Republic of Ireland; Australia, Canada, New 

Zealand and USA). Date limits were restricted to the time period 2010 onwards in 

order to optimise both currency and feasibility. This means that reviews compiled 

between 2010 and 2018 would be examined in order to find only included primary 

studies conducted between these dates.  When the review was updated (to include 

primary papers published between 2000-2009) the original included reviews were 

rescreened but no new database search for reviews was conducted. 

The search strategy for Review Questions 1 and 2 is depicted in tabular format, 

providing the definitive search terms and the number of hits for each database 

source. 
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Nursing Skill Mix and Safety Search strategies (Scoping Review) 

 Safety 

  Core Probable Possible 

 

Skill Mix 

Core ((Nursing Staff/ OR Nursing 

Staff, Hospital/ OR exp Nurses/ 

OR Nurses' Aides/ OR Nursing 

Administration Research/ OR  

Nursing Audit/  OR  Models 

Nursing/ OR Nursing Service 

Hospital/)  OR (Nurse or nurses 

or nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.)  

AND 

(Personnel Staffing and 

Scheduling/ OR Nurses Role/ 

OR Workload/ OR Health 

Manpower/) 

AND  

(Patient Safety/ OR Safety 

Management/ OR Medical 

Errors/ OR Fatigue/ OR Work 

Schedule Tolerance/ OR 

safety) 

23 items (no geog limiters) 

388 CINAHL 

((Nursing Staff/ OR Nursing Staff, 

Hospital/ OR exp Nurses/ OR 

Nurses' Aides/ OR Nursing 

Administration Research/ OR  

Nursing Audit/  OR  Models 

Nursing/ OR Nursing Service 

Hospital/)  OR ((Nurse or nurses 

or nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.))   

AND 

(Personnel Staffing and 

Scheduling/ OR Nurses Role/ 

OR Workload/ OR Health 

Manpower/) 

AND 

(Quality of Health Care/ OR 
Nursing/standards OR safe) 
 

 

 

 Same 23 items as previous 

265 CINAHL 

((Nursing Staff/ OR Nursing Staff, 

Hospital/ OR exp Nurses/ OR Nurses' 

Aides/ OR Nursing Administration 

Research/ OR Nursing Audit/ OR 

Models Nursing/ OR Nursing Service 

Hospital/  OR ((Nurse or nurses or 

nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.)  

AND 

(Personnel Staffing and 

Scheduling/ OR Nurses Role/ OR 

Workload/ OR Health Manpower/) 

AND 

(Health Planning Guidelines OR 

Economics, Nursing) 

 

 

 

 

 

35 items (30 new) 

29 CINAHL 

Probable Nursing Staff/ OR Nursing Staff, 

Hospital/ OR exp Nurses/ OR 

Nurses' Aides/ OR Nursing 

Administration Research/ OR  

Nursing Staff/ OR Nursing Staff, 

Hospital/ OR exp Nurses/ OR 

Nurses' Aides/ OR Nursing 

Administration Research/ OR  

Hospital/ OR exp Nurses/ OR Nurses' 

Aides/ OR Nursing Administration 

Research/ OR Nursing Audit/  OR  

Models Nursing/ OR Nursing Service 
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Nursing Audit/ OR Models 

Nursing/ OR Nursing Service 

Hospital/  OR (Nurse or nurses 

or nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.   

AND 

workforce OR manpower 
OR personnel OR 
(skill* adj1 mix*).tw. OR 
skillmix*.tw. OR (“skill 
shortage*” OR “nursing 
shortage*.tw.) OR (staffmix* 
or "staff mix*").tw.  OR 
staffing.tw.  OR 
understaff*.tw.  OR 
"under staff*".tw.  
AND  

Patient Safety/ OR Safety 
Management/ OR Medical 
Errors/ OR Fatigue/ OR 
Work Schedule Tolerance/ 
OR safety 

14 items 
(10 new) 

450 CINAHL 

Nursing Audit/  OR  Models 

Nursing/ OR Nursing Service 

Hospital/  OR (Nurse or nurses or 

nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.   

AND 

workforce OR manpower OR 
personnel OR 
(skill* adj1 mix*).tw. OR 
skillmix*.tw. OR (“skill 
shortage*” OR “nursing 
shortage*.tw.) OR (staffmix* 
or "staff mix*").tw.  OR 
staffing.tw.  OR 
understaff*.tw.  OR 
"under staff*".tw.  
AND 

Quality of Health Care/ OR 
Nursing/standards OR safe 
 

 

28 items 

 (10 new) 

348 CINAHL 

Hospital/  OR (Nurse or nurses or 

nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.   

AND 

workforce OR manpower OR 
personnel OR 
(skill* adj1 mix*).tw. OR 
skillmix*.tw. OR (“skill 
shortage*” OR “nursing 
shortage*.tw.) OR (staffmix* or 
"staff mix*").tw.  OR staffing.tw.  
OR understaff*.tw.  OR 
"under staff*".tw.  
AND 

Health Planning Guidelines OR 

Economics, Nursing 

 

 

 

 

 

182 items 

42 CINAHL 

Possible Nursing Staff/ OR Nursing Staff, 

Hospital/ OR exp Nurses/ OR 

Nurses' Aides/ OR Nursing 

Administration Research/ OR  

Nursing Audit/  OR  Models 

Nursing/ OR Nursing Service 

Hospital/  OR (Nurse or nurses 

(Nursing Staff/ OR Nursing Staff, 

Hospital/ OR exp Nurses/ OR 

Nurses' Aides/ OR Nursing 

Administration Research/ OR  

Nursing Audit/  OR  Models 

Nursing/ OR Nursing Service 

Hospital/  OR (Nurse or nurses or 

(Nursing Staff/ OR Nursing Staff, 

Hospital/ OR exp Nurses/ OR Nurses' 

Aides/ OR Nursing Administration 

Research/ OR  

Nursing Audit/  OR  Models Nursing/ 

OR Nursing Service Hospital/  OR 

(Nurse or nurses or nursing).tw. OR 



35 

 

or nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.   

 AND 

(staff* adj3 (level* or ratio* 
or resourc* or model* or 
number* or mix* or rota* or 
rosta* or roster* or schedul* 
or overtime or supervision 
or supervisory)).tw. OR 
(staff* adj3 (sufficient* or 
sufficiency or adequate* or 
adequac* or target* or 
insufficient* or insufficienc* 
or inadequate* or 
inadequac* or short or 
shortage or efficient* or 
efficienc* or inefficien*)).ti. 
OR 
(workload* or shift or 

shiftwork* or shifts or 

overtime or capacity).tw. 

AND  

Patient Safety/ OR Safety 
Management/ OR Medical 
Errors/ OR Fatigue/ OR 
Work Schedule Tolerance/ 
OR safety 

0 hits 
CINAHL 547 hits 

nursing).tw. OR ("healthcare 

assistant*" OR "health care 

assistant*").tw.)   

AND 

((staff* adj3 (level* or ratio* 
or resourc* or model* or 
number* or mix* or rota* or 
rosta* or roster* or schedul* 
or overtime or supervision or 
supervisory)).tw. OR 
(staff* adj3 (sufficient* or 
sufficiency or adequate* or 
adequac* or target* or 
insufficient* or insufficienc* 
or inadequate* or inadequac* 
or short or shortage or 
efficient* or efficienc* or 
inefficien*)).ti. OR  
(workload* or shift or 

shiftwork* or shifts or overtime 

or capacity).tw.) 

AND 

(Quality of Health Care/ OR 
Nursing/standards OR safe) 
 
 
 

0 hits 
CINAHL 311 

("healthcare assistant*" OR "health 

care assistant*").tw.)   

AND 

((staff* adj3 (level* or ratio* or 
resourc* or model* or number* 
or mix* or rota* or rosta* or 
roster* or schedul* or overtime 
or supervision or 
supervisory)).tw. OR (staff* adj3 
(sufficient* or sufficiency or 
adequate* or adequac* or 
target* or insufficient* or 
insufficienc* or inadequate* or 
inadequac* or short or shortage 
or efficient* or efficienc* or 
inefficien*)).ti. OR 
(workload* or shift or shiftwork* 

or shifts or overtime or 

capacity).tw.) 

AND 

(Health Planning Guidelines OR 

Economics, Nursing) 

 

 

 

 

 

 

 

0 hits 

CINAHL 28 
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  (Nursing Staff/ OR Nursing Staff, Hospital/ OR exp Nurses/ OR Nurses' Aides/ OR Nursing Administration 

Research/ OR Nursing Audit/ OR Models Nursing/ OR Nursing Service Hospital/ OR (Nurse or nurses or 

nursing).tw. OR ("healthcare assistant*" OR "health care assistant*").tw.)   

AND 

((staff* adj3 (level* or ratio* or resourc* or model* or number* or mix* or rota* or rosta* or 
roster* or schedul* or overtime or supervision or supervisory)).tw. OR (staff* adj3 (sufficient* 
or sufficiency or adequate* or adequac* or target* or insufficient* or insufficienc* or 
inadequate* or inadequac* or short or shortage or efficient* or efficienc* or inefficien*)).ti. OR 
(workload* or shift or shiftwork* or shifts or overtime or capacity).tw.) 

337 Refs 

All Combined with: 

Great Britain/ OR UK OR United Kingdom OR England OR Scotland OR Scottish OR Wales OR Welsh OR London OR Leeds OR 
Liverpool OR Manchester OR Birmingham OR Sheffield OR Portsmouth OR Southampton OR Glasgow OR Edinburgh OR Aberdeen 
OR Dundee OR Ireland OR Irish OR Belfast OR Dublin OR Australia OR Australian OR Canada OR Canadian OR “New Zealand”  OR 
“United States” 
AND  
English Language Only 
AND 
2010 to 2018 
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Study selection and quality assessment 

Inclusion and exclusion criteria are documented in the accompanying protocol. Study 

selection of primary studies was undertaken by the Research Associate (KS). Items 

were prioritised for selection by searching for keywords associated with the review 

question and research design types that were strongly indicative of an empirical 

study (e.g, cross-sectional; design). Clarification was sought from the systematic 

review methodologist (AB) in cases where inclusion/exclusion was unclear or where 

the initial scope required further refinement. 

Study selection of systematic reviews was split between the Research Associate (KS) 

and the systematic review methodologist (AB). Reviews were included if they were 

published between 2010 and 2018, if at least one of their included studies was 

published within the same period, if they addressed issues relating to nurse staffing 

(optimally nursing skill mix) and included at least one outcome that was directly 

related to patient safety (e.g. medication errors, falls, pressure ulcers, missed care 

etcetera).  There was no additional database search specifically for reviews 

published between 2000-2009.  The included reviews were re-screened.  The update 

database search for primary studies (2000-2009) was screened for relevant reviews.  

The additional Google Scholar search was also screened for relevant reviews. 

No quality assessment was performed for the scoping review. Reviews and primary 

studies will be assessed once the future direction of the planned systematic review is 

determined so that only items that address the specific review question are 

assessed. 

Charting data 

Data from primary research studies were extracted using a “light touch” data 
extraction form. This form was designed to provide sufficient detail to inform 

decisions on the quantity and nature of the identified evidence but without meeting 

the specific requirements of a systematic review. Extracted data will then be 

supplemented with additional fields once the specific review question has been 

determined.  

Data extracted from systematic reviews consisted of two types. First, the team 

mapped the authors and total numbers of eligible included studies from the review 

to enable an assessment of coverage and overlap. Then the team mapped each 

review against the specific safety outcomes included in that review in order to 

develop a picture of the most common safety outcomes. 

Summarising and reporting results  

Data were described in narrative and tabular form, including study characteristics 

and frequencies. No attempt was made to capture the results of the identified 
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studies as this would be a feature of the full systematic review and might contribute 

to selection bias when the final review question was being determined.  

Consultation exercise  

This report is prepared for the University of Sheffield (UoS) School of Nursing team 

in the first instance with a subsequent version to be shared with the Royal College of 

Nursing. A brief oral presentation of the principal findings of the report prior to the 

update was shared with the Advisory Group. Both the UoS School of Nursing team 

and the RCN team had the opportunity to feed into the final direction of the 

systematic review,  
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Appendix 2 Ȃ Included Reviews N=22 

 

NB: To be included as “relevant” studies must be published from 2000 onwards, 

involve aspects of nurse staffing connected to safety outcomes and not be conducted 

within one of the settings excluded by Griffiths et al (2016).  

Casey (2017) 

Casey M, O'Connor L, Cashin A, Smith R, O'Brien D, Nicholson E, O'Leary D, Fealy G, 

McNamara M, Glasgow ME, Stokes D. An overview of the outcomes and impact of 

specialist and advanced nursing and midwifery practice, on quality of care, cost and 

access to services: A narrative review. Nurse Education Today. 2017 Sep 1;56:35-40. 

Clendon and Gibbons (2015) 

Clendon, J., & Gibbons, V. (2015). 12 h shifts and rates of error among nurses: A 

systematic review. International journal of nursing studies, 52(7), 1231-1242.  

Drennan et al (2014) 

Jonathan Drennan, Alejandra Recio-Saucedo, Catherine Pope, Rob 

Crouch, Jeremy Jones, Chiara Dall’Ora and Peter Griffiths (2014) Safe Staffing for 

Nursing in Accident and Emergency Departments. Draft evidence review report. 26th 

November 2016. Produced for NICE. https://www.nice.org.uk/guidance/gid-

sgwave0762/documents/safe-staffing-guidelines-accident-and-emergency-

departments-evidence-review2 

Driscoll (2018) 

Driscoll A, Grant MJ, Carroll D, Dalton S, Deaton C, Jones I, Lehwaldt D, McKee G, 

Munyombwe T, Astin F. The effect of nurse-to-patient ratios on nurse-sensitive 

patient outcomes in acute specialist units: a systematic review and meta-analysis. 

European Journal of Cardiovascular Nursing. 2018 Jan;17(1):6-22. 

Gaffney (2016) 

Gaffney TA, Hatcher BJ, Milligan R. Nurses' role in medical error recovery: an 

integrative review. Journal of Clinical Nursing. 2016 Apr;25(7-8):906-17.  

Griffiths (2014 ) 

Griffiths, P., Ball, J., Drennan, J., James, L., Jones, J., Recio, A., & Simon, M. (2014). The 

association between patient safety outcomes and nurse/healthcare assistant skill mix 

and staffing levels and factors that may influence staffing requirements. 

Griffiths (2016) 
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Griffiths P, Ball J, Drennan J, Dall’Ora C, Jones J, Maruotti A, Pope C, Saucedo AR, 
Simon M. Nurse staffing and patient outcomes: strengths and limitations of the 

evidence to inform policy and practice. A review and discussion paper based on 

evidence reviewed for the National Institute for Health and Care Excellence Safe 

Staffing guideline development. International Journal of Nursing Studies. 2016 Nov 

1;63:213-25.  

Griffiths (2018) 

Griffiths P, RecioǦSaucedo A, Dall'Ora C, Briggs J, Maruotti A, Meredith P, Smith GB, 

Ball J, Missed Care Study Group. The association between nurse staffing and 

omissions in nursing care: a systematic review. Journal of Advanced Nursing. 2018 

Mar 8. 

Jennings (2015) 

Jennings N, Clifford S, Fox AR, O’Connell J, Gardner G. The impact of nurse 
practitioner services on cost, quality of care, satisfaction and waiting times in the 

emergency department: a systematic review. International Journal of Nursing 

Studies. 2015 Jan 1;52(1):421-35.  

Johnston (2014) possible 9 other relevant to factors affecting escalation of 

care  

Johnston MJ, Arora S, King D, Bouras G, Almoudaris AM, Davis R, Darzi A. A systematic 

review to identify the factors that affect failure to rescue and escalation of care in 

surgery. Surgery. 2015 Apr 1;157(4):752-63.  

Jones (2015)  

Jones TL, Hamilton P, Murry N. Unfinished nursing care, missed care, and implicitly 

rationed care: State of the science review. International Journal of Nursing Studies. 

2015 Jun 1;52(6):1121-37. 

Kallisch (2014) 

Kalisch BJ, Xie B. Errors of omission: missed nursing care. Western Journal of Nursing 

Research. 2014 Aug;36(7):875-90.  

Kenward et al (2017) 

Kenward, L., Whiffin, C., & Spalek, B. (2017). Feeling unsafe in the healthcare setting: 
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Kim (2015) 
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Lobo (2014) 

Lobo V, Fisher A, Peachey G, Ploeg J, AkhtarǦDanesh N. Integrative review: an 

evaluation of the methods used to explore the relationship between overtime and 

patient outcomes. Journal of Advanced Nursing. 2015 May;71(5):961-74.   
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Papastavrou E, Andreou P, Efstathiou G. Rationing of nursing care and nurse–patient 
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Health Planning and Management. 2014 Jan;29(1):3-25. 

Recio-Saucedo (2018) 

RecioǦSaucedo A, Dall'Ora C, Maruotti A, Ball J, Briggs J, Meredith P, Redfern OC, 

Kovacs C, Prytherch D, Smith GB, Griffiths P. What impact does nursing care left 

undone have on patient outcomes? Review of the literature. Journal of Clinical 

Nursing. 2018 Jun;27(11-12):2248-59. 

Shekelle (2013)  

Shekelle PG. Nurse–patient ratios as a patient safety strategy: a systematic review. 

Annals of Internal Medicine. 2013 Mar 5;158(5_Part_2):404-9. 

Shin (2018)  

Shin S, Park JH, Bae SH. Nurse staffing and nurse outcomes: A systematic review and 

meta-analysis. Nursing Outlook. 2018 Feb 26. 

Stalpers (2015) 
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Swiger (2017) 
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Appendix 5 – Review Protocol 

 

Protocol for scoping review: patient safety outcomes and nursing skill mix 

interventions  

  

Rationale  

Developing policies to deliver safe and effective healthcare for an ageing and increasingly 

chronically ill population in the context of financial austerity requires evidence based 

decision-making. In any health care system, the nursing workforce is usually the largest. It is 

critically important in terms of its potential to avoid or reduce adverse patient outcomes 

such as mortality and morbidity[1] and in terms of overall health system productivity. The 

responsibility of nurses in patient care ranges beyond the narrow aspects of bedside care 

to co-ordination and integration of care delivered by other health care providers [2].  

Although achieving the ‘right’ mix of nursing personnel to meet the needs of patients 
effectively and safely is a major focus of public and political attention[3], with laws on safe 

nurse staffing levels introduced in some countries[4], workforce interventions in nursing 

have rarely been strategically planned, implemented or evaluated[5]. This scoping review 

examines the quantity and distribution of evidence[6] on skill mix variations and 

interventions in nursing, seeking to understand the impact of these on patient safety 

outcomes in adult acute and community care, and to characterise types of skill mix 

intervention and the contexts of implementation where safety outcomes have been 

demonstrated. The review informs the work of the RCN-University of Sheffield Strategic 

Research Alliance, in policy-making and new research.   

Definitions of terms  

Skill mix: ‘…the mix of posts, grades or occupations in an organization … [or] the 
combinations of activities or skills needed for each job within the organization’ [7]p 575.   

Nursing skill or staff mix: ‘The proportion or percentage of hours provided by one category 

of caregiver divided by the total hours of care’[8] p 430  

Nurse: Registered practitioner, including entry level nurses and up to advance practice 

nurses (variety of titles).   

Nursing care provider: unregistered nursing assistant (variety of titles).  

Nursing team ( following Griffiths et al[14]): …the group of workers delivering ‘hands on’ 
nursing care on wards (including ‘basic’ care to meet patients fundamental needs and 
technical care, including aspects of care generally undertaken only by registered staff, such 
as medication administration). This would include all necessary administrative assessment 
and planning work (e.g. documentation, discharge planning). Members of the nursing team 
may include both registered nurses and unregistered support workers or assistants, 
regardless of job titles.  

Safety: prevention of harm or adverse events in health care across a range of patient 

groups and care contexts (based on a definition of ‘safety practice’ in a US review of patient 
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safety practices[8]). An expanded definition of ‘patient safety’ could also be employed 
thus: …prevention of medical errors and avoidable adverse events, protection of patients 
from harm or injury and collaborative efforts by individual healthcare providers and a 

strong, wellintegrated healthcare system [9].   

Methods  

The purpose of a scoping review has been described as:   

  

“…to map rapidly the key concepts underpinning a research area and the main sources 
and types of evidence available [they] can be undertaken as standalone projects in their 

own right, especially where an area is complex or has not been reviewed 

comprehensively before”[10]  

  

When assessing the evidence base in nursing skill mix interventions and patient safety 

outcomes, we will seek to establish whether there are any previous reviews in the field and  

how much evidence and  what type and quality exists from primary empirical comparative 

studies1 [6, p.146]. We will also identify existing conceptual frameworks characterising skill 

mix interventions for practical and interpretive reasons. Frameworks offer a means of 

categorisation and data extraction, speed up the coding process, provide a structure for 

presentation of findings and add interpretative value by grounding identified data within a 

wider theoretical context.   

We will base our approach to the review on a framework developed by Arksey and O’Malley 
(2005), and refined by Daudt et al (2013).  The key steps in the review are:   

• Identifying the research questions  

• Identifying relevant studies  

• Study selection and quality assessment  

• Charting data  

• Summarising and reporting results  

• Consultation exercise  

  

Identifying Research questions  

  

Subject to refinement, these are the research questions:   Ȉ What patient safety outcomes are associated with nursing skill mix interventions 

and variation?   Ȉ How do patient safety outcomes associated with nursing skill mix interventions 
and variations compare in acute and community care?  

                                                           
1 See:  

https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/EPOC%20Study%20Designs%20Abou

t 

.pdf     
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Ȉ What theories or conceptual frameworks have been used to characterise nursing 

skill mix interventions and the contexts of implementation in which patient safety 

outcomes have been demonstrated?   

  

Identifying relevant studies  

We will use a sensitive search strategy to scope the field across key electronic nursing, 

medical and allied health databases, key journals and cited references. Databases will 

include: the CEA registry, CDSR, CENTRAL, CINAHL, DARE, Econlit, Embase, HTA database,  

Medline including In-Process, NHS EED, HEED, British Nursing Index and King’s Fund Library.  

(The databases included in the final review were CINAHL, Medline/(Pubmed in update) and 

Google Scholar.  This combination of sources were thought to fit the scope of the review 

and to yield the most relevant results). 

  

Key search terms will be developed on the basis of seminal publications [12-14] and any 

other existing high quality systematic reviews.   

The following study types will be included:   

• Randomised controlled trials (RCTs)   

• Non-randomised controlled trials (NRCTs)   

• Controlled before-after CBA (studies)   

• Interrupted time series (ITS) and repeated measures studies 

• Qualitative studies 

• Secondary analysis of statistical data  

*Secondary analysis of data e.g. surveys and qualitative forms of data were included 

given the shortage of evidence of higher empirical design.  This need was identified 

during the course of the review 

  

Study selection criteria and quality assessment   

Inclusion and exclusion criteria will be developed using the PICOC framework: population, 

intervention, comparator, outcome and context. A draft of the inclusion criteria using this 

framework follows below:  

Population: adult patients in acute or community care settings in comparable health service 

contexts: UK, Ireland, USA, Australia, Canada, New Zealand and the USA2.    

Interventions: skill mix interventions or variations relating to the nursing team and including 

nurses and nursing care providers, reported in comparative studies. Buchan and Dal Poz 

[7]p 576 suggest a matrix of possible interventions that will be used to refine the search for 

skill mix interventions and employed for coding purposes:   

                                                           
2 The USA context is not directly comparable to the UK health care system but we include it because of the 

volume of research that comes from there.  
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Outcomes: patient safety outcomes including for example: medication errors, falls, 

mortality, morbidity, and patient or care reported outcomes related to harm such as 

distress or anxiety. In the context of acute care, Griffiths et al [14] suggest that the following 

are the most promising indicators: falls, medication administration errors, and missed 

nursing care. They note that pressure ulcers and infections may also have a role but direct 

comparison between units is unlikely to be valid.  

Comparators: usual or current practice or care.   

Contexts: all acute or community settings of care. We will exclude (following Griffiths et al 

[14]) studies exclusively in intensive care , maternity, paediatric or mental health care, out 

patients or long-term care   

Time span: Searching will date from the onset of the coalition government in 2000 to May 

2018.    

Study selection will be conducted in two stages. First, all titles and abstracts will be 

screened for relevance by at least two reviewers. Those that report empirical results of 

nursing skill mix variations or interventions with a comparator and a corresponding impact 

on patient safety outcomes will be selected for consideration against inclusion criteria. 

Disagreement will be resolved by consensus. Second, studies that meet detailed inclusion 

criteria will be obtained. Reasons for exclusion will be documented. General discussion / 

news articles with no empirical data or without substantial literature review will be 

excluded.   

EndNote will be used to manage references.  

There is a debate about whether scoping reviews should include an assessment of 

methodological quality, however, since this review is focused on quantitative evidence we 

intend to include quality assessment for any comparative studies using validated tools used 

by the Cochrane Collaboration’s Effective Practice & Organization of Care (EPOC) Group, 

the group most used to analysing evidence for this type of topic. Following Daudt et al[11], 

we will trial the approach to be used and then refine.   
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Charting data  

We will use Excel  to input data, chart and output the data.   

  

Using the data from the Excel charts we will identify potential opportunities for a focused 

review. This will involve narrative synthesis and summary as a minimum and may or may not 

permit quantitative synthesis in the form of meta-analysis, depending on the homogeneity 

of the outcomes data. Options will be presented to the advisory group and discussed on 19th 

July 2018.  

  

Summarising and reporting results (synthesis)  

As documented above the review team will examine the outcome measures and 

measurement periods to establish the viability of quantitative synthesis (meta-analysis). 

Experience from comparable reviews by other authors suggests that opportunities for 

quantitative synthesis will be limited but the team will be cognizant of the appearance of 

more recent evidence and will factor this into their decision.  

Data will be analysed as either ratios or differences, depending on the summary effect 

measures used. Subgroup analyses will be performed only on variables that have been 

predefined and discussed with the advisory group e.g. differences between acute and 

community settings etcetera.  If quantitative synthesis is not appropriate, either for the 

substantive body of the evidence or for specific analyses, the team will present the data in 

narrative, tabular and possibly graphical form.     

2.6 Consultation exercise  

To include consultation with the RCN and our PPI and advisory groups.   

Project timetable [pre review update] 

  

Table  Sample project timetable for six-month literature review project  

  
Note: A six month timescale is most appropriate for a literature review that does not require significant appraisal, synthesis, 

and analysis (e.g. for a scoping review, a mapping review of a well-defined and focused area, or for a rapid evidence assessment). 

Mapping/scoping reviews are primarily descriptive (What does the literature look like? Where are the gaps?) rather than 

analytical (What does the literature tell us?). A rapid evidence assessment makes little claim to in-depth quality assessment. 

Similarly a wellcircumscribed conceptual analysis, perhaps to inform a subsequent framework analysis, may be achieved within 

six months.  

Task   Timescale  

First project team meeting  

Search  

Months 0–1  

Finalise scope   April 2018  
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Preliminary literature searches  May 2018  
Identify and contact key organisations  Months 0–1  

Second project team meeting/discussion  Months 1–2  

Full literature searches and reference management  Months 1–2  

Selection of articles  May-June 2018  

Mapping from Abstracts  May-July 2018  

Follow-up cited references  July 2018  

Draft Mapping Report  July 2018  
Discussion with Advisory Group  July 2018  

Production of focused review protocol  July 2018  

Registration of focused review protocol with PROSPERO  July 2018  

AppraisaL  
Quality assessment and selective data extraction  

July-August 2018  

Fourth project team meeting/discussion  

Synthesis  

Month 4  

Data synthesis  

Analysis  
Month 5  

Data analysis  Month 5  

Excel data sheets and Final Mapping Report  Month 5  
Fifth project team meeting/discussion  Month 5  

Report writing  Month 6  

Draft report  Month 6  

Sixth project team meeting/discussion  Month 6  

Consultation exercise  October 2018  
Final report (Mapping Review/Focused Review)  Month 6  

  

Scoping  Review Update final report (integrating scoping findings October 2018)  October 2018-

March 2019 
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Sample Search Strategy based on PubMED MEDLINE  

Population: adult patients in acute or community care 

settings Nursing Staff/ OR Nursing Staff, Hospital/ exp 

Nurses/ (39956)  

(nurse or nurses or nursing).tw. (166343)  

Nurses' Aides/ (1986)  

("healthcare assistant*" or "health care assistant*").tw. (296)  

Nursing Administration Research/ (1905)  

Nursing Audit/ (1798)  

Models Nursing/ (8353)  

Nursing Service Hospital/ (1383)  

The following combined with nurse, nurses, nursing as 

textword exp Hospitals/  exp Hospital Units/  

hospital*.tw.   

(acute adj3 (ward* or unit*)).tw.   

(acute adj3 care).tw.   

(medical adj3 (unit* or ward*)).tw.  

(surgical adj3 (unit* or ward*)).tw.   

Inpatients/   

(inpatient* or "in-patient*").tw.   

(patient* adj3 surgical).tw.   

("medical-surgical" or "surgical-medical").tw.   

(postsurgical or "post surgical").tw.   

Interventions: skill mix interventions or variations relating to the nursing team and 

including nurses and nursing care providers  

Personnel Staffing and Scheduling/ OR Nurses Role/ OR Workload/ OR Health 

Manpower/   

OR workforce OR manpower or 

personnel (skill* adj1 mix*).tw.  

skillmix*.tw.  

(staffmix* or "staff mix*").tw.  

staffing.tw.  understaff*.tw.   
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"under staff*".tw.   

(staff* adj3 (level* or ratio* or resourc* or model* or number* or mix* or rota* or 

rosta* or roster* or schedul* or overtime or supervision or supervisory)).tw.   

(staff* adj3 (sufficient* or sufficiency or adequate* or adequac* or target* or 

insufficient* or insufficienc* or inadequate* or inadequac* or short or shortage or 

efficient* or efficienc* or inefficien*)).ti.   

(workload* or shift or shiftwork* or shifts or overtime or capacity).tw.   

Context: UK, Ireland, USA, Australia, Canada, New Zealand and the USA  

Great Britain/ OR UK OR United Kingdom OR England OR Scotland OR Scottish  

OR Wales OR Welsh OR London OR Leeds OR Liverpool OR Manchester OR  

Birmingham OR Sheffield OR Portsmouth OR Southampton OR Glasgow OR  

Edinburgh OR Aberdeen OR Dundee  

OR Ireland OR Irish OR Belfast OR Dublin  

OR Australia OR Australian OR Canada OR Canadian OR “New Zealand”  

OR “United States”  

Outcomes: Safety  

Safety  

OR Patient Safety/ OR Safety Management/ OR Medical Errors/ OR Fatigue/ OR  

Work Schedule Tolerance/ OR Quality of Health Care/ OR Health Planning  

Guidelines OR Nursing/standards OR Economics, Nursing  

Study Type: Randomised trials, Non-randomised trials, Controlled before-after 

studies,  Interrupted time series studies and repeated measures studies (Following 

EPOC classification)   

COMPARATIVE STUDY OR META-ANALYSIS OR EVALUATION STUDIES  

OR REVIEW OR CLINICAL TRIAL OR RANDOMIZED CONTROLLED TRIAL  

OR CONTROLLED TRIAL OR CONTROLLED CLINICAL TRIAL OR  

OBSERVATIONAL STUDY OR MULTICENTER STUDY 
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