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Abstract

Aims: To examine the association between nurse skill mix (the proportion of total
hours provided by Registered Nurses) and patient outcomes in acute care hospitals.
Design: A quantitative systematic review included studies published in English be-
tween January 2000 - September 2018.

Data sources: Cochrane Library, CINAHL Plus with Full Text, MEDLINE, Scopus, Web
of Science and Joanna Briggs Institute were searched. Observational and experimen-
tal study designs were included. Mix-methods designs were included if the quantita-
tive component met the criteria.

Review methods: The Systematic Review guidelines of the Joanna Briggs Institute
and its critical appraisal instrument were used. An inverse association was deter-
mined when seventy-five percent or more of studies with significant results found
this association.

Results: Sixty-three articles were included. Twelve patient outcomes were inversely
associated with nursing skill mix (i.e., higher nursing skill mix was significantly associ-
ated with improved patient outcomes). These were length of stay; ulcer, gastritis and
upper gastrointestinal bleeds; acute myocardial infarction; restraint use; failure-to-
rescue; pneumonia; sepsis; urinary tract infection; mortality/30-day mortality; pres-
sure injury; infections and shock/cardiac arrest/heart failure.

Conclusion: Nursing skill mix affected 12 patient outcomes. However, further inves-
tigation using experimental or longitudinal study designs are required to establish
causal relationships. Consensus on the definition of skill mix is required to enable
more robust evaluation of the impact of changes in skill mix on patient outcomes.
Impact: Skill mix is perhaps more important than the number of nurses in reducing
adverse patient outcomes such as mortality and failure to rescue, albeit the optimal
staffing profile remains elusive in workforce planning.
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1 | INTRODUCTION

In their report in the year 2000, the World Health Organization
highlighted both the importance and the challenges associated with
finding the right mixture of healthcare personnel to achieve the best
possible outcomes with the staffing resources available (World Health
Organization, 2000). In this regard, consideration of the nursing work-
force is critical. Skill mix, defined as ‘the proportion of total nurse hours
provided by Registered Nurses’ (Twigg, Duffield, Bremner, Rapley, &
Finn, 2012) (page 2,711), is an important element and involves as-
sessing the mix of nursing staff, both registered and unregistered on
a ward and varies in configuration dependent on the country where
it is discussed. The nurse mix may include Registered Nurses (RNs),
Enrolled Nurses, licensed practical nurses (LPNs), certified nursing as-
sistants (CNAs), assistants in nursing (AINs), healthcare assistants, or
other classifications (Jacob, McKenna, & D'Amore, 2015).

Various studies have since focussed on the importance of nurse
staffing levels in an attempt to define an optimal configuration (Aiken,
Clarke, & Sloane, 2002; Kim & Bae, 2018; Leary et al., 2016). Whilst
research has explored staffing levels and their impact on patient
outcomes, it does not always address nursing skill mix. A system-
atic review and meta-analysis published in 2007 for example (Kane,
Shamliyan, Mueller, Duval, & Wilt, 2007), which analysed nurse staff-
ing levels, focussed on the ratio of Registered Nurses (RNs) to patients
and patient outcomes, but not on nurse skill mix.

Despite these efforts, clear evidence-based guidelines on staffing
levels are lacking, particularly in regard to skill mix (Brennan, Daly, &
Jones, 2013; Sharma, Hastings, Suter, & Bloom, 2016). A recent sys-
tematic review (Myers, Pugh, & Twigg, 2018) that examined the im-
portance of nurse skill mix on patient outcomes focussed specifically
on stand-alone high acuity areas, meaning that findings from this re-
view may not be easily transferrable to other care settings. The only
other systematic review on skill mix and patient outcomes (Lankshear,
Sheldon, & Maynard, 2005) examined articles published up to 2004
and highlighted the relationship between nurse staffing factors
(Registered Nurse staffing levels and proportion of RNs in the skill
mix) and patient outcomes. Their outcomes included mortality rates,
complication rates (pneumonia, urinary tract infections, nosocomial
infections, wound infections), failure-to-rescue, incidence of adverse
events (falls, medication errors), length of stay, or patient satisfaction.

Of additional concern, continuing economic constraints and
impending nursing shortages worldwide have led to the increased
deployment of less qualified and unregulated health professionals,
leading to changes in skill mix in the configuration of the nursing
teams (Jacob et al., 2015; Roche, Duffield, Friedman, Dimitrelis,
& Rowbotham, 2016). This is despite at least one study finding in-

creases in unregulated workers has been associated with poorer

patient outcomes (Twigg et al., 2016). With limited synthesis of the
evidence to inform such staffing decisions, there is little guidance for
policy makers and managers making those decisions.

The present review aims to expand on previous research by
examining more recent studies up to 2018 exploring the impact of
nurse skill mix on patient outcomes. The outcome of the review may

help inform staffing policy in regard to skill mix changes.

1.1 | Background

The conceptual framework developed by McCloskey and Diers (2005)
was used to guide this review and the selection of variables. McCloskey
and Diers (2005) examined the effects of health policy on nursing and
patient outcomes sing the work of Aiken et al. (2002). McCloskey and
Diers (2005) modified Aiken's framework to embed the seminal work of
Donabedian's structure-process-outcomes framework (Donabedian,
1966). Structure was identified as nursing workforce characteristics
such as nurse-to-patient ratios and skill mix. Process was identified as
the processes of care. Outcome was identified as nurse and patient
outcomes. This framework has been used to guide further studies in-
cluding an examination of skill mix (Twigg, Duffield, Bremner, Rapley,
& Finn, 2011; Twigg et al., 2012; Twigg, Gelder, & Myers, 2015). In
this review, the proportion of total nurse hours provided by Registered
Nurses was the structural variable and patient outcomes the outcome
variable under review. It was hypothesized that changes in skill mix, for
example, fewer Registered Nurse hours, affect the processes of care
(such as recognition and response to patient changes) which in turn

may impact on patient outcomes.

2 | THE REVIEW

2.1 | Aims

The aim of the review was to synthesize the available quantitative
evidence on the association of nursing skill mix and patient out-
comes sensitive to nursing care in adult patients in acute care hos-
pitals. As such, the review question was: What effect does skill mix

have on nurse sensitive patient outcomes?

2.2 | Design

The review used a quantitative systematic literature review.
Methods of the analysis and inclusion and exclusion criteria were
identified in advance and documented in a research protocol. The
PICOS framework (Population; Intervention; Comparator; Outcome;
Study design) (Schardt, Adams, Owens, Keitz, & Fontelo, 2007) was

used to refine the inclusion and exclusion criteria and processes and
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TABLE 1 PICOS framework

Leading Global Nursi

PICOS Inclusion criteria

Population:

or sector.

Intervention:

included in the review.
Comparator: A different nursing skill mix level or no comparator.

Outcome:

Adult patients (aged over 18 years) in acute care hospital wards.
No restrictions were imposed regarding hospital or ward size, teaching status

Studies reviewing a particular type of nursing skill mix or skill mix level and/
or compared them with a different (e.g., baseline) skill mix type or level were

Exclusion criteria

Participants in peri-operative, maternity,
paediatrics (aged < 18 years), mental health,
substance abuse, nursing home or palliative
care environments

Studies examining patient-to-nurse ratios
were excluded, as ratios had been covered by
another review.

Patient outcomes (sensitive to nursing care) such as mortality, deep vein

thrombosis, sepsis, urinary tract infection, pressure injuries, pneumonia,
upper gastro-intestinal bleeding, shock/cardiac arrest, central nervous system
complications, surgical wound infections, pulmonary failure, physiologic/
metabolic derangement, or any others identified (and tested) by researchers

as outcomes potentially sensitive to nursing care

Study design:

Observational/descriptive (includes cross-sectional, prospective/cohort stud-

Qualitative studies

ies, case-control studies) and experimental (includes experimental [RCT],
quasi-experimental [time-series etc.]), and mixed methods designs were
included if the quantitative component was relevant to the research question.

outcomes were guided by the Joanna Brigg Institute for Systematic
Reviews. Table 1 outlines the PICOS framework.

Relevant patient outcomes were identified by reviewing exist-
ing literature on the topic (Aiken et al., 2014; Duffield et al., 2011;
Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002; Twigg et
al., 2011). The review focussed on acute care hospitals and included
studies set in general medical, surgical, combined medical/surgical and
step-down wards, telemetry units and emergency departments. Acute
care settings were chosen as the purpose of this review was to ex-
pand on previous studies by specifically examining the importance of
skill mix in optimal staffing and previous studies were primarily under-
taken in acute care settings. Nurse-reported patient outcomes were
not included in the study as the outcome was not directly measured.

Exclusion criteria were applied as listed in Table 1.

2.3 | Search methods

Prior to commencing the review, searches were run in Medline and
CINAHL to identify whether similar systematic reviews had already
been completed in the last 10 years. The PROSPERO register was
also checked to determine whether similar reviews were already un-
derway. One study was found to be similar and at the initial protocol
development stage, the corresponding author was contacted to de-
termine the progress of the review; however; there was no response
provided nor was any output from the systematic review published.
A copy of the protocol for this study is provided in the Data S1 (Skill
Mix OnlineSUPP_A_SystReviewProtocol).

Studies were identified through searching electronic data-
bases, hand searching the reference lists of relevant articles, author
searches, and via examining grey literature databases. In addition, an
EBSCOhost Alert Notification and a Web of Science Search Alert was
set up to capture any new publications between September 2016 and
June 2017. An updated search strategy was conducted in September

2018. A health information librarian was consulted during the de-
velopment of the MeSH terms (nursing assistants; mortality; sepsis;
urinary tract infection; pneumonia; clinical deterioration; quality of
health care; patient safety; accidental falls; surgical wound infection;
venous thrombosis; shock; heart arrest; medication errors; infection;
central nervous system infections). The search strategy was applied to
Medline and CINAHL Plus with Full Text and was adapted for Embase,
the Cochrane Library, Scopus, Web of Science and the Joanna Briggs
Institute Database. The search strategy for each database is outlined
in the Data S2 (Skill Mix OnlineSUPP_B_ElectDatabaseSearchStrat.
pdf). Grey literature catalogues used included Research Online, Open
Grey/EThOS, OAlster, Google Advanced Search and PsycEXTRA.
Limiters included articles published between January 2000 -

September 2018 and written in English.

2.4 | Search outcome

The search strategy identified a total of 2,702 citations from elec-
tronic databases. A comprehensive search for grey literature and
hand searches produced an additional 12 articles. After removing
duplicates, 2,576 articles were retained and their titles and abstracts
subsequently screened for inclusion. This process led to 2,481 cita-
tions being excluded and the full-text of the 95 remaining publica-

tions was assessed for eligibility.

2.5 | Quality appraisal

The critical appraisal of the selected 95 records was undertaken using
the Joanna Briggs Institute (JBI) critical appraisal tools (Godfrey &
Harrison, 2015). All studies were examined independently by two re-
viewers, and the results of the critical appraisal reviewed after both
reviewers had completed their assessment and discrepancies resolved

by consensus.
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Thirty-two articles were excluded following the full-text assess-
ment and are detailed further in Data S3 (Skill Mix OnlineSUPP_C1-4_
CritAppraisals.pdf). Of these, three studies were excluded as they were
deemed to be of insufficient quality (no reported data, unequal com-
parison group, small sample size); six did not review any skill mix vari-
ables and a further five did not measure any nursing-sensitive patient
outcomes; two studies were conducted in a nursing home setting and
therefore did not meet inclusion criteria; five studies were literature
reviews, three articles could not be sourced and an additional eight
articles were excluded for other reasons (not primary research articles,
measured nurse perception, cost analysis). This left 63 articles, which
were included in the narrative summary. A record of study assignment
was kept, which contained the reviewing authors recommendations
about inclusion or exclusion as well as some comments on why an arti-
cle was retained or rejected. Figure 1 outlines the study flow chart and
the articles selected and excluded at each step of the review. The crit-
ical appraisal scores for each of the 95 appraised studies are outlined
in Data S3 (Skill Mix OnlineSUPP_C1-4_CritAppraisals.pdf).

2.6 | Data abstraction

One author conducted the initial extraction of the data from the
selected studies and a second author checked for accuracy. It was
planned that disagreements would be resolved via discussion be-
tween the two authors; if no agreement was reached, a third author
would be consulted. Information was extracted from the included

studies about country, population, setting and sample size, aim, study

design, number of participants, type of skill mix variable measured,
patient outcomes and general findings. The included articles were
treated as equal in this study and are summarized in Data S4 (Skill Mix
OnlineSUPP_D_IncStudyCharact.pdf) and include estimates of preci-
sion for each outcome. An abbreviated summary is reported in Table 2.

2.7 | Synthesis

The included studies showed great variation as to how nurse skill mix
was measured and conceptualized. They also used a variety of dif-
ferent study designs, making it not feasible to perform a meta-analy-
sis. The data were thus summarized narratively, comparing results

where appropriate.

3 | RESULTS

3.1 | Settings

Most studies were completed in general acute care settings, includ-
ing general medical, general surgical, combined medical/surgical,
step-down, telemetry units, and emergency departments in public
hospitals. One study was conducted in a non-federal hospital and
four in veteran affairs or military hospital settings. Two studies were
conducted in a respiratory care centre and trauma centre, respec-
tively. Thirty-six studies were assessed at unit level, 23 at hospital-
level, and four at shift level. Most studies were conducted in North

America—40 in the USA and five in Canada. Another five studies

)
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were conducted in Australia, three in Taiwan and South Korea, one in
New Zealand, Italy, UK, Germany and Finland, and two studies were

conducted in Europe involving multiple countries.

3.2 | Study designs

The studies included in this review were mainly observational stud-
ies without a comparison group. Thirty-eight studies fell into this cat-
egory. Another 14 studies were cross-sectional, seven used a cohort
study design with a comparison group, one was a quasi-experimental
design, one was a randomized controlled trial, one was descriptive cor-
relations, and one was a two-phase measure development study. The
study designs of the included papers were generally low. There was
one randomized control trial and two pre-test-posttest quasi-experi-
mental studies. The remaining studies were either an observational

study, analytic design or an observational descriptive study.

3.3 | Nursing skill mix variables

The included studies used a variety of methods to define and as-
sess skill mix. The most frequently used variable to measure nurse
skill mix was ‘percentage of nursing hours provided by RNs'. Nineteen
studies used this measure, defining skill mix either as ‘RN hours pro-
vided per day’, ‘RN hours provided per patient day’, ‘RN hours pro-
vided per shift, ‘number of productive hours worked by RNs’, or ‘RN
hours provided per inpatient earned hours'. The ‘percentage of RNs on
staff’ was also a commonly used way to define skill mix (16 studies).
Percentage of RNs on staff was defined as ‘RN full-time equivalent
(FTE)', ‘percentage of total RN nursing full-time positions’, ‘RNs on
the unit’, ‘percentage of professional nurses’, ‘proportion of licensed
nurses (RN & Licensed practicing nurses (LPN)), ‘percentage of RN
on staff with direct caring responsibilities’ and ‘ratio of FTE RNs to
average daily census’. Additional skill mix variables used for analy-
sis included ‘nursing skill mix excluding assistants in nursing (AINs)
(compared with skill mix including AINs), ‘the number of licensed
nurses (RNs & LPNs) per 1,000 patient days’, ‘proportion of all li-
censed nurses (RN or LPN), ‘percentage of nurses with a minimum
of three years training’, ‘proportion of regulated workers’, ‘mandated
nurse ratios’, ‘triage systems using nurses only (vs. Unlicensed assis-
tive personnel (UAPs) only)’ and ‘skill mix on the day shift (compared
with night shift)’.

3.4 | Nursing-sensitive patient outcomes

Twenty-six outcomes sensitive to nursing care were identified in the
reviewed studies. These indicators were: length of stay, gastric ulcer/
gastritis/upper gastrointestinal bleeding, acute myocardial infarc-
tion, restraint use, failure-to-rescue, pneumonia, sepsis, urinary tract
infections, mortality, pressure injury, infections (excluding urinary
tract infections), shock/cardiac arrest/heart failure, falls and falls
injury, deep vein thrombosis, central nervous system complications,
pulmonary failure or pulmonary embolism, medication error, physi-

ological/metabolic derangement, pain control, ventilator weaning,

patient wait time/leaving without being seen, quality of care, 30-day
readmission, postoperative respiratory failure, unplanned endotra-
cheal tube extubation, and hypoglycaemia.

Infections (including wound infections, central line-associated
bloodstream infections, respiratory tract infections and mediastini-
tis) were grouped together for the purpose of data synthesis, with
the exception of urinary tract infections, which were examined
separately as they can account for over 30% of healthcare-associ-
ated infections (Gardner, Mitchell, Beckingham, & Fasugba, 2014).
Mortality and 30-day mortality were also grouped together as they
were often assessed simultaneously. In addition, ‘care processes
relating to acute myocardial infarction’ were grouped with ‘acute
myocardial infarction’ and ‘heart failure’ and ‘heart failure measures

associated with care’ with ‘shock & cardiac arrest’.

3.5 | Identified associations

Due to the heterogeneity with regard to significance and directional-
ity of findings, patient outcomes were considered sensitive to nurse
skill mix if they fulfilled the following criteria: of those studies with
significant findings, three quarters or more of the studies for each
patient outcome found an inverse significant relationship, that is,
higher skill mix was associated with fewer adverse patient outcomes
(Table 3). Non-significant findings were also reported.

Based on these guidelines, 12 outcomes met the criteria for a
higher skill mix associated with a decrease in adverse outcomes.
These outcomes were: length of stay, ulcer, gastritis and upper
gastrointestinal bleeds, acute myocardial infarction, restraint use,
failure-to-rescue, pneumonia, sepsis, urinary tract infection, mor-
tality/30-day mortality, pressure injury, infections (excluding urinary
tract infections) and shock/cardiac arrest/heart failure.

Thirteen studies examined skill mix and length of stay, six of which
did not report a statistically significant relationship. Of the seven re-
porting significant results, all found a higher proportion of skill mix
was associated with lower length of stay. Six studies examined skill
mix and gastritis & upper gastrointestinal bleeds of which one did
not report significant results. Of the five significant results, all found
an increase in skill mix resulted is a decrease in gastritis & upper gas-
trointestinal bleeds. Four studies examined skill mix and acute myo-
cardial infarction, two with significant results both of which found
an increase in skill mix was associated with a decrease in acute myo-
cardial infarction. Two studies did not have any significant findings.
Two studies examined restraint use and both were significant finding
a decrease in restraint use with an increase in skill mix (see Table 3).

A further eight patient outcomes were found to have decreased
adverse outcomes with a higher skill mix in three quarters or more
of the studies with significant findings reviewed for each outcome.
Twelve studies examined failure to rescue of which three did not re-
port a statistically significant relationship. Of the nine significant find-
ings, eight of these identified an inverse relationship between higher
skill mix and fewer failure to rescue events. Thirteen studies exam-
ined pneumonia, six of which did not report a statistically significant
relationship. Seven studies had significant findings about pneumonia,
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with six inversely related to skill mix. Twelve studies examined sepsis
and six studies did not report a significant relationship between skill
mix and sepsis. Six studies did report significant findings about sepsis
and five were inversely related to skill mix. Eighteen studies examined
urinary tract infections of which seven did not report significant re-
sults. Eleven did report significant findings about urinary tract infec-
tions and nine of these were inversely related to skill mix. Seventeen
studies examined mortality and six did not report significant findings.
Eleven studies had significant findings about mortality and nine of
these were inversely related to skill mix. Twenty-four studies exam-
ined pressure injuries, of which fourteen did not report significant
findings. Of the 10 studies reporting significant findings, most (N = 8)
reported that a higher skill mix was associated with fewer pressure
injuries. Fifteen studies examined infections (excluding urinary tract
infections) of which seven did not report significant findings. Of the
eight studies with significant findings, six were inversely related to
skill mix. Finally, eights studies examined shock/cardiac arrest/heart
failure of which four did not report significant findings. Of the four
significant findings, three of these were inversely related to skill mix
(see Table 3). However, one study examining heart failure (Newhouse
et al., 2013) was undertaken using a RTC and found a non-significant
outcome for the effect of skill mix.

The remainder of the patient outcomes examined were inconclu-
sive. Eighteen studies examined the relationship between skill mix
and falls and falls injury, seven did not report a significant relation-
ship. Of the eleven studies with significant results, six studies found
an inverse relationship and five did not, providing mixed results.
Deep vein thrombosis, central nervous system complications, pul-
monary failure/pulmonary embolism, medication error, physiologic/
metabolic derangement and pain control had fewer studies (2-7) per
outcome and in each occasion only two studies were significant. Of
these, again in each case, one of the two had an inverse relationship
with skill mix, again providing mixed results (see Table 3). In addi-
tion, five patient outcomes were excluded as although they techni-
cally satisfied the stated inclusion criteria, they were not considered
suitable outcomes as only one study respectively investigated these
outcomes. These were ventilator weaning, hypoglycaemia, patient
wait time, quality of care, and 30-day readmission (Table 3). One pa-
tient outcome, blood incompatibilities, was not included in the final
synthesis, as the study in question did not find any occurrences of
the outcome during their data collection (Frith et al., 2010).

Table 3 outlines the studies that found a significant relation-
ship between nursing skill mix and those that did not, as well as the
proportion of significant studies according to directionality, that is,
whether a higher skill mix containing more RNs was associated with

an increase or decrease in adverse patient outcomes.

4 | DISCUSSION

4.1 | Summary of evidence

Out of 26 patient outcomes reported in the 63 studies included in
this review, 12 showed an inverse association with skill mix, when

assessed using pre-defined criteria. These outcomes were: length of
stay, ulcer, gastritis and upper gastrointestinal bleeds, acute myo-
cardial infarction, restraint use, failure-to-rescue, pneumonia, sepsis,
urinary tract infection, mortality/30-day mortality, pressure injury,
infections (excluding urinary tract infections) and shock/cardiac ar-
rest/heart failure. There was a reduction in these 12 patient out-
comes when a higher nursing skill mix containing more Registered
Nurses was present. These results are similar to relationships found
in regard to a systematic review of nurse staffing hours (Kane et al.,
2007) where mortality, hospital acquired pneumonia, unplanned
extubation, cardiac arrest in ICUs, risk of failure to rescue in surgi-
cal patients and length of stay was shorter in ICUs and in surgical
patients. Additionally, a systematic review of acute specialist units
found higher staffing levels were associated with reduced mortality,
medication errors, ulcers, restraint use, infections, and pneumonia
(Driscoll et al., 2017).

Any relationship between the remainder of the patient outcomes
and skill mix was inconclusive. These outcomes were falls and falls
injury, deep vein thrombosis, central nervous system complications,
pulmonary failure/pulmonary embolism, medication error (in con-
trast to Driscoll et al. (2017)), physiologic/metabolic derangement,
and pain control. Five patient outcomes were excluded as not being
suitable as only one study investigated each outcome. These were
ventilator weaning, hypoglycaemia, patient wait time, quality of care
and 30-day readmission.

Since the seminal study conducted in the 1980’s found that in-
teraction and coordination amongst clinicians (medical and nursing
staff) reduced patient deaths in ICU settings, nurse staffing has
been under the research microscope (Knaus, Draper, Wagner, &
Zimmerman, 1986). Fundamental to this research is the recognition
that Registered Nurses provide a continuous (24 hr per day, 7 days
per week) surveillance system for patients. This surveillance system
enables early detection and prompt intervention when a patient's
condition deteriorates, or health issues emerge (Twigg, Duffield,
Thompson, & Rapley, 2010). The ability of nurses to undertake this
critical role is dependent on the hours of care and the skill mix of
those providing that care. It is not surprising, therefore, that this re-
view found 12 outcomes inversely related to skill mix. What remains
less well understood is how nurses manage less than desired hours
of care or skill mix. Emerging research suggests nurses ration their
care when there is insufficient nurses or lower skill mix and priori-
tize the most urgent or critical aspects of care and some care may
be altogether missed (Bail & Grealish, 2016). How this might have
an impact on patient outcomes over their length of stay is less well
understood but this care rationing may provide some explanation
as to why skill mix is associated with only some but not all patient
outcomes (Griffiths et al., 2018).

Many decades that have now passed since the first seminal
works in this area, however, the research examining the association
between skill mix and patient outcomes remains in an exploratory
stage evidenced by the number of outcomes studied and the num-
ber of non-significant results. The research is plagued by method-
ological issues including; many research studies rely on secondary
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administrative data to recode patient discharge diagnoses into ad-
verse events, different measures and definitions are still being used
for staffing and skill mix variables as well as patient outcomes reduc-
ing the comparability of results and data and coding processes often
vary or are not transparent (Unruh & Zhang, 2012).

4.2 | Limitations

The results of this quantitative systematic review should be inter-
preted with caution. The methodological quality of the included
studies is far from ideal, with only very few studies using experi-
mental designs. In this review, only three out of the sixty-three
studies included in the narrative summary employed experimental
or quasi-experimental designs. Many of the studies collected self-
reported data using single measurement methods, for example,
self-reported pain scales (Huston, 2001) and self-reported use of
falls risk assessment and policy use (Aydin, Donaldson, Aronow,
Fridman, & Brown, 2015), raising the potential for common
method bias (Podsakoff, MacKenzie, & Podsakoff, 2011; Wingate,
Sng, & Loprinzi, 2018). Self-reported studies may inflate, deflate
or have no effect on the relationships being studied due to com-
mon method bias (Podsakoff et al., 2011). Hence, these results
may have over- or underestimated the effect of skill mix on pa-
tient outcomes. Whilst common method bias has been identified
as an issue for self-reported studies, the studies did not discuss
how common method bias was addressed. Common method bias
can be decreased by the use of different data collection methods,
times and locations and checking the wording, number of items
and placement of items in data collection tools to maximize mo-
tivation and minimize task difficulty to encourage participants to
provide accurate results (Podsakoff et al., 2011; Wingate et al.,
2018).

There was also a large degree of variety of heterogeneity in the
definitions and of research methods used for determining the effect
of skill mix on patient outcomes makes comparison of data difficult.
This review was only able to provide a narrative analysis of results
as meta-analysis could not be performed. Consequently, inferences
about causal relationships between nurse skill mix and nursing-sen-

sitive patient outcomes cannot be drawn.

5 | CONCLUSION

Of those studies identifying significant results, there were 12 out-
comes where three quarters or more of those studies found an
inverse association with increases in nurse skill mix: length of stay,
ulcer, gastritis and upper gastrointestinal bleeds, acute myocar-
dial infarction, restraint use, failure-to-rescue, pneumonia, sep-
sis, urinary tract infection, mortality/30-day mortality, pressure
injury, infections (excluding urinary tract infections), and shock/
cardiac arrest/heart failure. Nevertheless, there was insufficient
evidence to draw inferences about causal relationships since re-
search into nursing-sensitive outcomes continues to suffer from

methodological flaws and heterogeneity of results. This has an im-
pact on the synthesis of research findings and recommendations
for future research and policy. More experimental or longitudinal
study designs are required, which have the potential to establish
causal relationships. Currently, a plethora of studies investigating
interactions between nurse skill mix and patient outcomes em-
ploy observational designs that lack control of basic confounding
variables.

Furthermore, future research must not only produce a widely
agreed definition of nurse skill mix and its most appropriate form of
measurement but must also investigate the existence of an optimal
level of RNs in skill mix and explore potential non-linear relationships
between nursing skill mix and patient outcomes. Nonetheless, this
systematic review suggests that critical patient outcomes such as
mortality, failure-to-rescue, and length of stay can be improved with
a higher skill mix. Those making staffing decisions cannot ignore this
association.
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