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Abstract

Aim: To provide a systematic review of the literature from 1997 to 2017 on nursing-
sensitive indicators.

Design: A qualitative design with a deductive approach was used.

Data sources: Original and Grey Literature references from Cochrane Library,
Medline/PubMed, Embase, and CINAHL, Google Scholar Original and Grey Literature.
Review methods: Quality assessment was performed using the NIH Quality
Assessment Tool for Observational Cohort and Cross-Sectional Studies.

Results: A total of 3,633 articles were identified, and thirty-nine studies met the
inclusion criteria. The quantitative assessment of investigated relationships in these
studies suggests that nursing staffing, mortality, and nosocomial infections were the
most frequently reported nursing-sensitive indicators.

Conclusion: This review provides a comprehensive list of nursing-sensitive indica-
tors, their frequency of use, and the associations between these indicators and vari-
ous outcome variables. Stakeholders of nursing research may use the findings to
streamline the indicator development efforts and standardization of nursing-sensi-
tive indicators.

Impact: This review provides evidence-based results that health organizations can
benefit from nursing care quality.
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Considering that a large part of the health expenditure is at-
tributed to staffing costs and nurses constitute the majority of

There has been growing interest in the implications of evidence-
based nursing care on patient outcomes, which are essential in
highlighting the value of nursing care (Blegen et al., 2011; Dubois
et al., 2013; Needleman et al., 2007; Patrician et al., 2010). The de-
mand for efficiency in health care has led to significant and frequent
changes, such as the restructuring of hospital care through staffing
strategies (Duffield et al., 2007; Kane et al., 2007; Montalvo, 2007).

healthcare workers, it is imperative to understand the relationship
between cost and quality. While policymakers plan more invest-
ment in qualified nurses in some areas of the world as part of the
strategy to improve quality of care, in other parts, they chose to
replace a skilled nursing workforce with less paid staff assistants
(Lankshear et al., 2005). For this reason, the evidence of qual-
ity care is increasingly being questioned, and the nurses, like all
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health professionals, thrust to demonstrate the value of their care
(Haberfelde et al., 2005). In this respect, nursing research has led to
the question of whether nurses make a difference in patient care,
what these differences are, and how to ameliorate these differences
based on evidence (Alexander, 2007; Patrician et al., 2010).
Examining the care indicators is an important pre-condition be-
fore evaluating the quality of nursing care (Burston et al., 2013). In
the international literature, it is seen that academics examine this
subject in various parts of the world, such as Australia, Canada,
China, UK and USA (Driscoll et al., 2018; Dubois et al., 2013; Kane
etal, 2007; Lang et al., 2004; Lankshear et al., 2005; Liao et al., 2016;
Myers et al., 2018). In this context, one of the most comprehensive
two reviews that aimed to generate a pool of nursing-sensitive in-
dicators included studies through 2008 (Dubois et al., 2013). The
other comprehensive review, however, focused on nursing-sensitive
indicators only in stand-alone high acuity areas (Myers et al., 2018).
All of the other systematic reviews had a specific focus, such as nurse
staffing (Kane et al., 2007; Lang et al., 2004; Lankshear et al., 2005),
nurse education (Liao et al., 2016) or nurse-to-patient ratios (Driscoll
et al., 2018). Therefore, there is a need for an updated, comprehen-
sive systematic review that provides encompassing evidence on the
implications of nursing-sensitive indicators. This systematic review
addresses the niche by reviewing 20 years of literature and summa-

rizing the findings.

1.1 | Background

Nursing-sensitive indicators are the criteria for changes in health
status that nursing care can directly affect (Joint Commission
International, 2014; Nakrem et al., 2009). Nursing-sensitive indica-
tors have been increasingly adopted as valid and reliable tools due to
their features such as objective assessment, improvement of clinical
practice, evaluation of nursing care quality and performance, and in-
formed decision-making capability for patients in selecting a hospital
to receive care (Bazzoli et al., 2003; Doran et al., 2011; Heslop &
Lu, 2014; Patrician et al., 2010).

The use of nursing-sensitive indicators affects the outcomes of
nursing care by defining the structure and processes of nursing care
(Furukawa et al., 2011; Garcia & Fugulin, 2012). These indicators
are specific to nursing and have become an area of intense interest
since the middle of the 1990s (Montalvo, 2007). Although consid-
erable research has been devoted to the evaluation of nursing care,
the literature generally consists of empirical studies focusing on
one or a few criteria (Aiken et al., 2002; Dunton et al., 2004, 2007;
Needleman et al., 2011; Park et al., 2014; Sujijantararat et al., 2005).
For this reason, systematic literature reviews on the most popular
nursing-sensitive indicators such as hospital-acquired infections,
mortality, failure to rescue, patient, falls, pressure ulcer, medica-
tion administration errors, length of stay, patient satisfaction, nurse
satisfaction are needed to view the implications of nursing care

from a complete perspective (Lankshear et al., 2005). Even though

What problem did the study address?

e Monitoring patient outcomes associated with the qual-
ity of nursing care in both general and acute areas is es-
sential; however, there is a need for a comprehensive
review of nursing-sensitive indicators.

e This systematic review addresses this need by encom-
passing studies investigating nursing-sensitive indica-
tors in both general and acute care hospitals within the
last twenty years (1997-2017).

What were the main findings?

e The most frequently used terms were patient outcomes,
nursing staffing, mortality, adverse event, medication
error, pneumonia, failure to rescue and pressure ulcer in
the summaries of the studies of nursing-sensitive indica-
tors in the last twenty years.

e The independent variables that exhibited the most con-
sistent results were the ratio of patients to Register
Nurses' (RNs), Register Nurse (RN) proportion and nurse
education within all the nursing-sensitive indicators.
The dependent variables that exhibited the most con-
sistent results were mortality and nosocomial infections
within all the nursing-sensitive indicators.

e The high numbers and similarity of nursing-sensitive in-
dicators call for better standardization efforts of nurs-

ing-sensitive indicators

Where and on whom will the research have an

impact?

e This review provides evidence-based results that health
organizations can benefit in their nursing care-focused
quality improvement efforts.

e This review demonstrates that the areas open to further
research related to the implications of nursing-sensitive

indicators on quality.

there are several systematic reviews on nursing-sensitive indica-
tors (Audet et al., 2018; Driscoll et al., 2018; Dubois et al., 2013;
Kane et al., 2007; Lang et al., 2004; Lankshear et al., 2005; Liao
et al., 2016; Myers et al., 2018), the majority of these reviews had
focused on specific indicators instead of generating a more compre-
hensive view. Therefore, there is a need for a comprehensive sys-
tematic review that focuses on nursing-sensitive indicators in both
general and acute areas.

This systematic review uses the conceptual framework developed
by combining based on the Donabedian model, The National Quality
Forum (NQF), and American Nurses Association's (ANA) frameworks
(ANA, 1995; Donabedian, 1980; NQF, 2004). In the conceptual

framework (Figure 1), indicators of acute care nursing quality were
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combined into four main categories: Organizational-focused struc-
tural indicators; nursing-focused process/intervention indicators;
nurse-focused outcome indicators; patient-focused outcome indica-
tors (ANA, 1995; Donabedian, 1980; NQF, 2004). In health services,
the Donabedian Model is often used to conceptualize and evaluate
quality. Donabedian (1980) describes the measures of quality as
structure, process and outcomes (Donabedian, 1980). Donabedian's
point of view is substantially linear, and it has a dynamic loop, which
assumes that the structure influences the processes and thus affects
the outcomes (Donabedian, 1988; Mitchell et al., 1998). Structure
refers to how the delivery of health services is organized, includ-
ing distribution, and qualification of professional personnel, number
of staff and resources. Process refers to the interactions between
the patients and providers about how things work in an organiza-
tion (Sidani et al., 2004). Outcomes are the effects of health care on
the health status of patients (Donabedian, 1988). ANA has launched

some initiatives to reveal the contributions of nursing to patient
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outcomes based on Donabedian's model. In 1994, ANA initiated
the Safety and Quality Initiative to identify the impact of Register
Nurses' (RNs) care on patient outcomes (ANA, 1995). To this end,
the NQF, a non-profit and voluntary consensus standard-setting or-
ganization, has been formed by federal and state governments, and
private sector organizations, including the ANA. The NQF serves
as an essential driving force to provide the primary standards to
measure and report the quality and efficiency of healthcare in the
United States. With the support of ANA, a framework to measure
nursing care performance was established, and nursing-sensitive
indicators were endorsed by the NQF to assess the quality of nurs-
ing in acute care hospitals (NQF, 2004). In summary, the conceptual
framework of this review, which is exhibited in Figure 1, combines
the nursing-sensitive quality indicators from ANA and NQF into the
Donabedian framework (the most commonly utilized dependent-in-
dependent variables and their frequencies based on the number of

articles are provided in Appendix A and B).

Nurse-Focused Outcome

Indicators
e Nurse Job Satisfaction
Organizational-Focused o Niikse Repected Qualiiy ol Gare
Structural Indicators e Nurse Burnout
e  Nurse Turnover
Nurse Staffing Characteristics
Number of Nursing Staff Ve ‘
*  Number of RN+LPN N
Nurse Staffing Ratio Nursing Focuset_i
+  Ratio of patients to RNs+LPNs Process/Intervention
S Ratit:;lf patientls to RNs Indicators Patient-Focused Outcome
Nurse Staffing Levels-NCHPPDs ke A
+  Ratio of RNs to total nurses Indicators
*  NCHPPD-total nurses e Treatment and Procedures
+  NCHPPD-RN Nosocomial Infections
* Pain Management - UTI
*  NCHPPD-RN/NCHPPD-total nurses ' s . g
(RN proportion/RN skill mix) e Maintenance of Skin * wSP't:I.'aquctu_"ed pneumonia
ti . 'ound infection
!Hurs:us::::::e(:;a:ci: " Integrity *  Hospital-acquired sepsis
*  Nurse education e Patient Education *  Respiratory tract infection
Hospital Characteristics «  General/Undefined infections

*  Work schedule \ Mortalltyw
* Patient acuity mPressure cer
*  Patient turnover
*  Work environment Patient/Family Satisfaction
*  Nurse autonomy Patient Falls
*  Case mix Patient Falls with Injury

MAE

DVT/Pulmonary Embolism

LOS

Physical Restraint Use
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PROCESS

ADE
K Shock/Cardiac Arrest

OUTCOME

FIGURE 1 Conceptual framework. Developed by combining Donabedian's model, The National Quality Forum, and American Nurses
Association frameworks (ANA, 1995; Donabedian, 1980; NQF, 2004). ADE, Adverse Drug Events; DVT, Deep Venous Thrombosis; FTR,
Failure to Rescue; LOS, Length of Stay; MAE, Medication Administration Error; NCHPPD, Nursing Care Hours per Patient Day; RN,
Registered Nurse; LPN/LVN, Licensed Practical/Vocational Nurse; Total Nurses, RN + LPN+UAP; UAP, Unlicensed Assistive Personnel; UTI,
Urinary Tract Infection. Work schedule refers to the night shift, missed work hours
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2 | THE REVIEW
2.1 | Aims

This review aims to provide a systematic review of the literature
from 1997 to 2017 on nursing-sensitive indicators. This study aims
to present a comprehensive perspective over the last two decades,
mapping the relationships among all dependent and independent
variables in the reviewed studies.

The following research questions guide this review:

1. What are the nursing-sensitive indicators that are used as the
determinants of assessment of nursing care in the reviewed
studies?

2. What are the significant findings regarding the relationship be-
tween nursing-sensitive indicators?

3. What are the implications of nursing-sensitive indicators on

quality?

2.2 | Design

This systematic review used a qualitative design with a deductive
approach (Elo & Kyngés, 2008) and articles published in scientific
journals as data.

2.3 | Search methods

As a methodological approach for this systematic review, we utilized
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (Moher et al., 2009). The publications to be in-
cluded in the study were determined using the PRISMA guidelines.
According to the PRISMA guidelines, four sections were used, in-

cluding identification, screening, eligibility and included.

2.3.1 | Identification section

The literature search involved three stages. First, we determined the
keywords by using the systematic reviews (Dubois et al., 2013; Kane
et al., 2007; Lang et al., 2004; Lankshear et al., 2005), and second,
two nursing researchers' expertise (26-year career with the US Army
Nurse Corps and 12-year academic career; a 12-year career with the
university hospital and 8-year academic career) in nursing and nursing-
sensitive indicators. To confirm the comprehensive of our keyword list,
we compared our list to the ones used in some recent reviews such
as Liao et al. (2016), Audet et al. (2018), Driscoll et al. (2018), and
Myers et al., (2018). We concluded that the list of keywords was com-
prehensive to identify the literature on nursing-sensitive indicators.
The final keyword combinations consisted the following: (a) nursing

care/quality indicator/criteria/standard, (b) nursing-sensitive patient

outcome/output, (c) nursing care performance measurement/evalu-
ation/assessment/measure, and (d) nursing-sensitive care. Second,
multiple searches were performed by using Boolean operators (OR,
AND) in several search engines, including Cochrane Library, Medline/
PubMed, Embase and CINAHL. Also, Google Scholar Original and
Grey Literature databases were scanned to not to miss any existing
literature. Third, publications were filtered to those that were pub-
lished between January 1997 and December 2017 written in the
English language, in a peer-reviewed journal and having the prede-
termined keywords in the abstract or title. A total of 3,633 articles
were identified from these searches, including (Figure 2). All titles and
abstracts (n = 3,633) were downloaded to Thomson Reuters' EndNote
Reference Management Tool. After the exclusion of 1,197 duplicates,
2,436 articles remained for further review.

2.3.2 | Screening section

Firstly, the criteria for exclusion/inclusion were used by reviewing
titles and then reviewing the abstracts: (a) exclusions of studies that
were not published in English/the studies that the full-text/abstracts
were not available; (b) removal of publications that were not relevant
to nursing-sensitive indicators (i.e. related to general medicine, dis-
eases, treatments/drugs, medical diagnosis/devices); (c) exclusion of
publications addressing a specific nursing field/a disease (i.e. related
to maternal/child health, psychiatric/mental health, dental health,
oncology, geriatric health, infection control, home care); (d) exclu-
sion of publications that were related to specific medical/nursing
intervention/medication (e.g. utilization of different medications/
therapeutic ultrasound to treat the pressure ulcer, use of hyper-
baric therapy for tissue injury), nursing management/quality, nurs-
ing education; (e) elimination of studies that were not published in
a peer-reviewed journals (e.g. congress/symposium papers)/were
not empirical such as letters, cases, reports, editorials, anecdotal.
Another author repeated all these steps were repeated in a dif-
ferent EndNote file, and differences were compared and resolved.
Ultimately, the use of a priori criteria resulted in 144 full-text publi-
cations to be examined.

2.3.3 | Eligibility section
The full-text review of publications resulted in the further exclusion
of manuscripts that were literature reviews, systematic reviews, de-

scriptive studies, non-empirical reports, method papers, and studies

that are identifying quality indicators.

2.3.4 | Included section

39 empirical publications, to be examined in detailed full text, have
been identified.
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FIGURE 2 Flow diagram of included studies. Composed using the PRISMA Flow Diagram (Moher et al., 2009)
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2.4 | Search outcome

The yield of the combined database searches identified 3,633 arti-
cles. After deliberation by two review authors, 39 studies met the

inclusion criteria for the review (Figure 2).

2.5 | Quality appraisal

In order to evaluate the methodological strength and risk of bias in
39 studies included in the review, the National Institutes of Health
(NIH) Quality Assessment Tool for Observational Cohort and Cross-
Sectional Studies (National Heart, Lung, & Blood Institute, 2014) was
used. The National Institutes of Health (NIH) Quality Assessment
Tool consists of a checklist of 14 questions designed to assess the
internal validity (potential risk of selection, information, or measure-
ment bias, or confounding) of cross-sectional and cohort studies.

All criteria were answered as "yes," "no

won
’

not applicable" or "not re-
ported." Each included study was rated as good, fair or poor quality
based on the quality rating guidance document provided along with
the assessment tool (Appendix C). The final studies (39 articles) that
met the inclusion criteria to be considered in this review were inde-
pendently assessed for quality using both tools by two authors (NO
and BO). All of the included 39 studies met the inclusion standard of
the appraisal tools. If there were any disagreements, it was resolved
through discussions until a consensus was reached.

2.6 | Data abstraction

The content analysis was applied for the remaining 39 publications,
and coding worksheets with drop-down menus were created in
Microsoft Excel 2016. These coding sheets captured general infor-
mation as well as the information on the relationships between each
independent and dependent nursing measures in all of the 39 stud-
ies. The significance level was accepted as (p < .05), and dependent
and independent variables having p-value determined above this
value were not included in this review. Term lists for coding files
were created using each statistically significant dependent and inde-
pendent variables separately. In this review, we also used JMP 13.1
and the Tableau program for content analysis, coding and analysis,
such as cross-tabulations, descriptive statistics, frequencies, sum-
mary tables and charts. The coding was performed by the first and
third authors, and the second author audited the coded information
(Elo & Kyngas, 2008).

Even though there were only 39 studies in this systematic re-
view, we recorded a total of 624 relationships in the coding sheet
given that each study used a multitude of independent variables and
some of the studies used more than one dependent variables, ana-
lytical approaches and facility type or hospital unit type (Appendix
D). For example, Patrician et al. (2011) explored the implications of
nine different independent variables on injury falls within 13 dif-

ferent hospitals, which led to a total of 27 explored relationships.

Providing information on all these 624 relationships would make
this review very lengthy and challenging to interpret. Therefore,
we first decided to focus on the most frequently used dependent
variables under the sub-category of organizational-focused struc-
ture indicators, nursing-focused process/intervention indicators,
nurse-focused outcome indicators and patient-focused outcome
indicators (Appendix A). This approach allowed us to reduce the
numbers of relationships to more manageable levels. However, due
to the large numbers of independent variables in these 39 stud-
ies, we also had to make some selection among the independent
variables. For the independent variables, again, we investigated the
frequency of use of these independent variables under sub-cate-
gories of organizational-focused structure indicators, nursing-fo-
cused process/intervention indicators, nurse-focused outcome
indicators and patient-focused outcome indicators. If a particular
frequency of an independent variable was larger than 10 per cent,
we included them in the Tableau program and reported the results
in Figures 5-11.

2.7 | Synthesis

The information in the coding sheet was used to generate the qualita-
tive summary table and quantitative descriptive table. These coding
sheets included the following column titles: author, year published,
data beginning year, data ending year, study objective, sample size,
design (cross-sectional, longitudinal), sample location (rural, urban,
or not limited to a subgroup), sample level (national, multiple states,
single state), the independent variables, nursing indicators (depend-
ent variables), analysis type and key findings related to nursing indi-
cators (Oner et al., 2016).

3 | RESULTS

Table 1 presents the descriptive statistics for 39 included studies
related to nursing-sensitive indicators. Approximately 72% of the
publications appeared in nursing journals. It is seen that 74% of the
articles are made in the USA, 74% of them have a cross-sectional

design, and 69% of them are applied in general hospitals.

3.1 | Frequency of explored relationships

Figure 3 shows the frequency distribution of nursing-sensitive indi-
cators in the studies examined by showing the relationships between
the dependent and independent variables. A higher frequency of ex-
plored relationships is indicated with darker colours. Figure 3 clearly
shows that nurse staffing levels were the most frequently explored
independent variables, whereas mortality was the most frequently
explored dependent variable. In most of the studies, the relationship
between nosocomial infections, mortality, and pressure ulcer and

nurse staffing levels was examined.



ONERET AL. H 1011
NursingOpen o W1 LEYJ—
Dependent Category Authors, Year, Country Independent Category
uTi Cho et al. (2003), USA NCHPPD-RN
NCHPPD-Total Nurses
RN Proportion
McGills Hall et al. (2004), Canada LOS
Nurse Experience
RN Proportion
Needleman et al. (2002), USA NCHPPD-Total Nurses
Sovie & Javad (2001), USA NCHPPD-Total Nurses
Unruh (2003), USA Number of RN+LPN
Van den Heede et al. (2009), Belgian Nurse Education
Yang (2003), Taiwan NCHPPD-RN
Patient Acuity
Ratio of Patients to RNs
Pneumonia Cho et al. (2003), USA NCHPPD-RN
NCHPPD-Total Nurses
RN Proportion

Needleman et al. (2002), USA

NCHPPD-Total Nurses

Shuldham et al. (2009), UK

NCHPPD-Total Nurses

Unruh (2003), USA Number of RN+LPN
Van den Heede et al. (2009), Belgian Nurse Education
Wound Infection Cho et al. (2003), USA NCHPPD-RN
NCHPPD-Total Nurses
RN Proportion
McGills Hall et al. (2004), Canada LOS
Nurse Experience
RN Proportion
Needleman et al. (2002), USA NCHPPD-Total Nurses
Hospital-acquired Cho et al. (2003), USA NCHPPD-RN
g NCHPPD-Total Nurses
RN Proportion
Needleman et al. (2002), USA NCHPPD-Total Nurses
Shuldham et al. (2009), UK NCHPPD-Total Nurses
Van den Heede et al. (2009), Belgian Nurse Education
Postoperative/ Blegen et al. (2011), USA NCHPPD-Total Nurses
e RN Proportion
Unruh (2003), USA Number of RN+LPN
Van den Heede et al. (2009), Belgian Nurse Education
Respiratory Tract Yang (2003), Taiwan NCHPPD-RN
- Patient Acuity
Ratio of Patients to RNs
0 1 2 3
Number of Relationships
Relationship type

B negative Relationship
B No Relationship
B Positive Relationship

FIGURE 5 Patient-focused outcome indicators—urinary tract infection (UTI), pneumonia, wound infection, hospital-acquired sepsis,
postoperative/posttreatment infection, respiratory tract infection. LOS, Length of Stay; LPN, Licensed Practical Nurse; NCHPPD, Nursing
Care Hours per Patient Day; RN, Registered Nurse; Total Nurses, RN + LPN+UAP; UAP, Unlicensed Assistive Personnel; UTI, Urinary Tract

Infection

Figure 4 word cloud exhibits the content analysis results of the
39 abstracts that were included in this systematic review. Given that
these abstracts were selected through a systematic process, the con-

tent, particularly the terms that are used in these abstracts, would

provide further insights about the 39 reviewed articles. The larger
size of a term indicates the higher frequency of use of the term. The
term list in the word cloud was generated by using stemmization/

lemmatization, which considers the semantic root of a particular
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Dependent Category Authors, Year, Country Independent Category
Mortality Aiken et al. (2002), USA Ratio of Patients to RNs
Aiken et al. (2003), USA Nurse Education
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Ratio of Patients to RNs
Aiken et al. (2011), USA Nurse Education
Ratio of Patients to RNs
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Blegen et al. (1998), USA NCHPPD-Total Nurses
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RN Proportion
Halm et al. (2005), USA NCHPPD-RN
McHugh & Stimpfel (2012), USA Nurse Reported of Quality of Care
Needleman et al. (2002), USA NCHPPD-Total Nurses
Rao et al. (2017), USA Nurse Autonomy
Sasichay-Akkadechanunt et al. Nurse Experience
(). e Ratio of Patients to Total Nurses (RNs+LPNs)
Ratio of RNs to Total Nurses
Tourangeau et al. (2002), Canada Nurse Experience
RN Proportion
Tourangeau et al. (2006), Canada Missed Work Hours
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Nurse Experience
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Nurse Staff Satisfaction
Work Environment
Van den Heede et al. (2009), Belgian Nurse Education
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Aiken et al. (2003), USA
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Aiken et al. (2011), USA
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(-]
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FIGURE 6 Patient-focused outcome indicators—mortality, failure to rescue (FTR), shock or cardiac arrest. FTR, Failure to Rescue; LPN,
Licensed Practical Nurse; NCHPPD, Nursing Care Hours per Patient Day; RN, Registered Nurse; Total Nurses, RN + LPN+UAP; UAP,
Unlicensed Assistive Personnel
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Dependent Category Authors, Year. Country

Open Access,

Independent Category

Patient Falls Bae et al (2014), USA
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Blegen et al. (1998), USA
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Patient Acuity
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Dunton et al. (2004), USA
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Patient Falls with Injury

Bae et al. (2014), USA
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Cho et al. (2003), USA
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Cho et al. (2016), South
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FIGURE 7 Patient-focused outcome indicators—patient falls and patient falls with injury. LOS, Length of Stay; LPN, Licensed Practical
Nurse; NCHPPD, Nursing Care Hours per Patient Day; RN, Registered Nurse; Total Nurses, RN + LPN+UAP; UAP, Unlicensed Assistive

Personnel

word and combines the words with the same root into a single term
(Ozaydin et al., 2017). For example, the term "hospit." includes words
such as hospital, hospitalization. The content analysis revealed the
most frequently used terms as hospital, patient outcomes, staffing,
nursing staffing and mortality.

3.2 | The most consistent findings across 39
reviewed studies

Figure 5 summarizes the results from 39 abstracted studies on pa-
tient-focused outcome indicators for urinary tract infection, pneu-
monia, wound infection, hospital-acquired sepsis, post-operative/
treatment infection and respiratory tract infection. Among these
results, we would like to draw attention to the mixed findings. For
example, there were two studies with non-significant results (Cho
et al., 2003; Needleman et al., 2002) and two studies with signifi-
cant and inverse findings (Cho et al., 2003; Needleman et al., 2002)

regarding the relationship between total nursing care hours per

patient day (NCHPPD-total nurses) and urinary tract infection (UTI).
In the case of Needleman et al. (2002), the non-significant results
were found for surgical patients, whereas the significant and inverse
relationships were observed among medical patients. Given that
model 2 of Needleman et al. (2002) included unlicensed aid per-
sonnel hours per patient day and licensed-practical-nurse hours a
patient day, we recorded the findings under NCHPPD-total nurses
instead of NCHPPD-RN. There are significant inverse relationships
between UTI and number of RN + LPN and NCHPPD-total nurses;
between pneumonia and NCHPPD-RN, NCHPPD-total nurses and
RN proportion (RN skill mix/the proportion of nursing staff who are
RNs); between wound infection and RN proportion; between post-
operative/post-treatment infection and NCHPPD-total nurses, and
RN proportion.

Figure 6 summarizes the results from 39 abstracted studies on
patient-focused outcome indicators in mortality, failure to rescue
(FTR) and shock or cardiac arrest by exhibiting the significance of
the relationships and their directions between dependent and inde-

pendent variables. Again, we would like to draw attention to some
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FIGURE 8 Patient-focused outcome indicators—pressure ulcer and deep vein thrombosis (DVT). DVT, Deep Venous Thrombosis; LPN,
Licensed Practical Nurse; NCHPPD, Nursing Care Hours per Patient Day; RN, Registered Nurse; Total Nurses, RN + LPN+UAP; UAP,
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of those relationships that exhibit mixed findings. First, the relation-
ship between nurse experience and mortality was either non-sig-
nificant (Aiken et al., 2003; Sasichay-Akkadechanunt et al., 2003)
or inverse (Tourangeau et al., 2002). Second, the relationship be-
tween nurse education and mortality exhibited similarly mixed re-
sults with non-significant (Van den Heede et al., 2009) and inverse
(Aiken et al., 2003, 2011; Tourangeau et al., 2006) findings. Besides
the mixed findings, there were also some consistent results, such
as the significant and positive relationship between the ratio of
patients to RNs and mortality and FTR (Aiken et al., 2002, 2003,
and 2011). Moreover, a similar positive relationship between the
ratio of patients to RNs + LPNs and mortality in Thailand (Sasichay-
Akkadechanunt et al., 2003) further strengthens this highlighted a
positive relationship.

Figure 7 summarizes the findings from 39 abstracted studies for
patient-focused outcome indicators focusing on patient falls and the
patient falls with injury. There are inverse relationships between pa-
tient falls and NCHPPD-RN, NCHPPD-total nurses and the number
of RN + LPN. There are positive relationships between patient falls

and night shift and nurse experience. Additionally, patient acuity ex-
hibits some mixed findings such as positive (Patrician et al., 2011) and
inverse (Blegen et al., 1998; Yang, 2003) relationships. There was a
significant and positive relationship between patient falls with injury
and the ratio of patients to RNs + LPNs (Cho et al., 2003). There
was a significant and inverse relationship between NCHPPD-total
nurses, and the patient falls up to a specific point-15 hr per patient
day (Dunton et al., 2004).

Figure 8 summarizes the results from 39 studies for patient-fo-
cused outcome indicators focusing on pressure ulcers and deep
vein thrombosis (DVT). In these studies, there were inverse and
significant relationships between pressure ulcer and RN propor-
tion, number of RN + LPN, and work environment. There were
also positive relationships between pressure ulcers and the ratio
of patients to RNs + LPNs, NCHPPD-total nurses, RN turnover
and patient acuity. There was no significant relationship between
DVT and NCHPPD-total nurses. In Figure 8, we would like to
draw attention to several findings. First, the positive relation-

ship between NCHPPD-total nurses and pressure ulcers (Blegen
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FIGURE 10 Patient-focused outcome indicators—length of stay (LOS) and patient satisfaction. LOS, Length of Stay; LPN, Licensed
Practical Nurse; NCHPPD, Nursing Care Hours per Patient Day; RN, Registered Nurse; Total Nurses, RN + LPN+UAP; UAP, Unlicensed
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et al., 1998; Cho et al., 2003) seems to be counterintuitive at face
value. However, while interpreting these results, we suggest the
readers pay attention to the positive relationship with patient
acuity and inverse relationship with RN proportion in Blegen
et al., (1998) study.

Figure 9 summarizes the results from 39 abstracted studies for
patient-focused outcome indicators concentrating on medication
administration error (MAE) and adverse drug events (ADE). There
are inverse relationships between MAE and RN proportion (Blegen
et al., 1998), work environment (Cho et al., 2016) and night shift

(Patrician et al., 2011). Significant and positive relationships were
observed between MAE and ratio of patients to RNs + LPNs (Cho
et al., 2016), and the patient acuity (Patrician et al., 2011). Among
the 39 abstracted studies, there was no significant relationship be-
tween ADE and any independent variables reported.

Figure 10 exhibits the results from 39 abstracted studies on pa-
tient-focused outcome indicators for the length of stay (LOS) and
patient satisfaction. NCHPPD-total nurses exhibited significant
and inverse relationships with LOS (Blegen et al., 2011; Needleman
et al., 2002) and patient satisfaction (Moore et al., 1999). However,
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FIGURE 11 Nurse-focused outcome indicators. RN, Registered Nurse

NCHPPD-RN had a significant positive relationship with patient sat-
isfaction (Sovie & Jawad, 2001).

Figure 11 summarizes the results from 39 abstracted studies
for nurse-focused outcome indicators. Regarding the nursing staff
satisfaction as the dependent variable, two studies highlighted
significant and inverse associations. First, Aiken et al. (2002) found
that an increase in patient to RN ratio decreased the odds of job
satisfaction among nurses. Second, Halm et al. (2005) also found
that the increase in experience (i.e. the number of years a nurse
work at an institution) of nurses was significantly and inversely
associated with job satisfaction. Regarding nurse burnout as the
dependent variable, Halm et al. (2005) found that the additional
number of years in the nursing profession leads to a higher in-
cidence of emotional exhaustion (i.e., burnout) among nurses.
Regarding the nurse turnover as the dependent variable, Mark
et al. (2003) found that in units with more experienced nurses, the
turnover was lower.

When the overall results of this systematic review considered,
among all nursing-sensitive indicators, the independent variables
that exhibited the most consistent results were as follows: the ratio
of patients to RNs, RN proportion and nurse education. The ratio of
patients to RNs exhibited significant and positive relationships with
mortality, FTR, nurse job satisfaction and nurse burnout. Similarly,
RN proportion exhibited significant and inverse associations with
nosocomial infections (pneumonia, wound infection, post-opera-
tive/post-treatment infection), mortality, pressure ulcer and MAE.
Nurse education also exhibited significant and inverse relationships
with mortality and FTR.

4 | DISCUSSION

This systematic review summarizes the results of nursing-sensitive
indicators from 39 studies for the last 20 years (1997-2017). We
aimed to develop a comprehensive list of nursing-sensitive indica-
tors and their implications on various healthcare outcomes. Based
on our results, there are several conclusions and recommenda-

tions for future research in the following five areas: 1) frequency

of explored relationships, 2) implications of nursing-sensitive
indicators on quality, 3) the most consistent findings across 39
reviewed studies, 4) high numbers and variety of nurse staffing
variables and lack of standardization, 5) dominance of the USA and
certain indicators. We also summarized some of the critical infor-
mation from these studies qualitatively in Appendix E (available
from the Authors).

4.1 | Frequency of explored relationships

The first set of discussions focuses on the frequency of explored re-
lationships. We observed the most frequently used terms as patient
outcomes, nursing staffing, mortality, adverse event, medication
error, pneumonia, failure to rescue and pressure ulcer in the ab-
stracts of reviewed studies of nursing-sensitive indicators in the last
20 years (1997-2017) (Figure 4). The most frequently used patient-
focused outcome indicator dimensions were nosocomial infections
and mortality. The remaining patient-focused outcome indicators
that followed these were pressure ulcer, patient falls, FTR, patient
falls with injury, MAE, LOS, patient satisfaction, other outcomes,
ADE and DVT-pulmonary embolism (Figures 5-11). Our review
findings are in harmony with the findings of Myers et al. (2018) and
Audet et al. (2018) since both reviews also found the mortality as
the most frequently explored patient-focused indicators. In addition,
in accordance with our study, Myers et al. (2018) found nosocomial
infections as the most consistently investigated patient-focused in-
dicator. In their review, Myers et al. (2018) identified the most impor-
tant indicators for quality of nursing care as mortality, length of stay,
central-line-associated bloodstream infection, ventilator-associated
pneumonia, sepsis, falls with injury, re-intubation and medication er-
rors. Similarly, Audet et al. (2018) identified mortality and FTR as the
most frequently explored indicators.

The most frequently explored nurse-focused outcome indi-
cators included nurse job satisfaction, nurse burnout and nurse
turnover. The most frequently used organizational-focused struc-
ture indicator dimension was NCHPPD-total nurses in nurse staff-

ing levels dimensions. This finding confirms the conclusion of
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TABLE 1 Descriptive statistics for the abstracted 39 nursing-
sensitive indicators studies

Percentage

Descriptive (N = 39) Frequency (%)

Journal type Nursing journal 28 71.8
Medical journal 11 28.2
Study design Cross-sectional 29 74.4
Longitudinal 10 25.6
Institution type General hospital 27 69.2
Military hospital 1 2.6
Teaching hospital 11 28.2
Sample area Rural-urban 26 66.7
Urban 3 77
N/A? 10 25.6
Sample level Multiple hospitals 1 2.6
in multiple
states
Multiple hospitals 1 2.6
in a single state
Multiple units 29 74.4
in multiple
hospitals
Multiple unitsina 8 20.5
single hospital
Study location Belgium 1 2.6
Canada 3 77
China 1 2.6
South Korea 1 2.6
Thailand 1 2.6
Taiwan 1 2.6
United Kingdom 2 5.1
USA 29 74.4
Resource type Administrative 18 46.2
and research
data
Administrative 11 28.2
data
Research data 10 25.6

2Not enough information was available in the study.

an earlier review in which Myers et al. (2018) highlighted nurse
staffing measures as more frequently explored ones compared to
the nurse staffing mix measures. The most frequently explored
nurse staffing measures included NCHPPD-RN and RN propor-
tion. Regarding the nurse staffing ratio measures, there were two
that received higher levels of attention from researchers; 1) ratio
of patients to RNs and 2) ratio of patients to RNs + LPNs. Nurse
staffing qualifications dimensions included the following fre-
quently explored measures; nurse experience and education. The
most frequently explored hospital characteristic measures were
work schedule, patient acuity, work environment, nurse autonomy

and case mix.
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4.2 | Implications of nursing-sensitive indicators
on quality

For this sub-section, we highlight the significant findings in re-
gard to the implications of nursing-sensitive indicators on qual-
ity outcomes. The most frequently examined patient-focused
outcome indicators were nosocomial infections and mortality. As
independent variables, NCHPPD-total nurses, NCHPPD-RN, RN
proportion, number of RN + LPN and patient acuity were found
to be significantly and inversely associated with UTI, pneumonia,
wound infection and post-operative/post-treatment infection.
These independent variables can be considered to be the most
potent determinants of nosocomial infections. Specific findings
from the reviewed studies would be valuable in developing strate-
gies to reduce infection rates. For example, the UTI rate declines
as the number of registered nurse hours worked per patient day
increases (Sovie & Javad, 2001). Hospitals with more licensed
nurses had significantly lower incidences of urinary tract infec-
tions (Unruh, 2003). There were also some mixed findings. For
example, the relationship between NCHPPD-total nurses and UTI
Needleman et al. (2002) found some non-significant results for
surgical patients. In contrast, significant and inverse relationships
were observed among medical patients. The authors explained
their findings by emphasizing the small sample size and the po-
tential for surgical patients being healthier than medical patients.
Consistent with our findings, in their systematic review and me-
ta-analysis, Kane et al. (2007) also found a significant and positive re-
lationship between the ratio of patients to RN and pneumonia and
significant and inverse relationship between NHPPD-RN and pneumo-
nia. Myers et al. (2018) did not have a significant association post-oper-
ative infection and urinary tract infection with nurse staffing variables.
According to our review, either there was no significant relationship
(Aiken et al., 2003; Sasichay-Akkadechanunt et al., 2003) or a significant
inverse relationship between the number of years of work experience and
mortality (Tourangeau et al., 2002). According to Audet et al. (2018), RN
experience does not appear to have a significant or consistent associa-
tion with the occurrence of mortality and other adverse events. Although
the relationship between nurse education and mortality displayed simi-
larly mixed results with non-significant (Van den Heede et al., 2009) and
inverse (Aiken et al., 2003, 2011; Tourangeau et al., 2006) findings, in
particular, the significant inverse relationships seem more remarkable. In
the literature, there was evidence that higher proportions of RNs with
baccalaureate degrees were associated with lower mortality rates (Audet
et al., 2018; Kane et al., 2007; Liao et al., 2016; Yakusheva et al., 2014).
In addition to the mixed findings, there were some consistent re-
sults, including a significant and positive relationship between mortal-
ity and ratio of patients to RNs (Aiken et al., 2002, 2003, and 2011).
Furthermore, a similar positive relationship between the ratio of patients
to RNs + LPNs and mortality in Thailand further strengthens this empha-
sized positive relationship (Sacichay-Akkadechanunt et al., 2003). The
literature suggests that as the level of nursing staff increases, the hospi-
tal mortality decreases (Driscoll et al., 2018; Kane et al., 2007). Although

there are many studies about mortality as a nursing-sensitive indicator
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Administration Error

(Aiken et al., 2002, 2003, and 2011; Needleman et al., 2002; Tourangeau
2002; Tourangeau et al., 2006; Sasichay-Akkadechanunt
et al., 2003; Halm et al., 2005; Van den Heede et al., 2009; McHugh
& Stimpfel, 2012; Rao et al., 2017), there are also criticisms about the
sensitivity of mortality to nursing care (Audet et al., 2018; Blegen, 2006;
Kane et al., 2007; Numata et al., 2006). Therefore, further research is
needed to support this sensitivity assumption.

et al,

4.3 | High numbers and variety of nurse staffing
variables and lack of standardization

Among the included 39 studies in this review, we detected a large
number of nurse staffing variables and lack of standardization, which
makes very difficult to make comparison across studies. Studies in-

cluded a large number of nurse staffing measures along with different

variations of them such as NCHPPD-RN, NCHPPD-LPN, NCHPPD-
UAP, NCHPPD-Non-RN (Bae et al., 2014; Park et al., 2012; Patrician
et al., 2011; Shuldham et al., 2009; Heede et al., 2009). These large
numbers and variety of nurse staffing variables indicate the impor-
tance of generating a common language through the standardiza-
tion of these nurse staffing measures. Along with the much-needed
standardization, there is also a need to generate staffing measures that
would support evidence-based strategic human resource allocation
decisions (Audet et al., 2018; Burston et al., 2013).

4.4 | The areas open to research for nursing-
sensitive indicators

Among the 39 studies, the majority (74%) originated in the USA and

focused on relationships between patient-focused outcomes and
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nurse staffing levels, nurse staffing ratio, hospital/unit character-
istics and nurse staffing qualifications. There were a very limited
number of studies within nurse-focused outcome indicators dimen-
sion focusing on nurse burnout, nurse job satisfaction and nurse
turnover. The majority of the studies in the nurse-focused out-
come indicator dimension explored relationships with nurse staff-
ing ratio and exhibited inconsistent results (Aiken et al., 2002; Halm
2005; Mark et al., 2003; Raffertya et al., 2007). Therefore,
this area seems to open for further research, particularly in regard to

et al,

nurse staffing levels, staffing qualifications and hospital/unit char-
acteristics. Moreover, there were limited numbers of explored rela-
tionships focusing on nursing-focused process/intervention (Potter
et al., 2003; Zhu et al., 2012). This lack of attention on these indica-
tors maybe because of the nature of these indicators being more
relevant to process management and the difficulty of analysing pro-
cesses. Therefore, there is a need for future studies focusing on this

dimension.

4.5 | Limitations

This systematic review was limited to English language studies were
published between 1997 and 2017; therefore, it potentially excluded
some relevant studies. Thus, it does not account for earlier research.
Due to the overall broad focus of this review, publications address-
ing a specific nursing field or a disease process were excluded.
Moreover, this study was limited to empirical studies that included
relationships between independent and dependent variables. Due to
very high numbers of potential relationships, the study had to utilize
elimination based on the frequency of a particular relationship in all
of the 39 studies. Therefore, the results from some relationships,
there were not frequently explored were not included in the final
document, and their interpretation was not provided. Future studies
may focus on these less frequently explored relationships to inform

the nursing scholars.
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5 | CONCLUSIONS

This review provides a comprehensive systematic review of existing
research on the nursing-sensitive indicators and trends for the last
20 years. It accounts for the details of the relationships between
types of nursing-sensitive indicators. The most frequently utilized
nursing-sensitive indicators are mortality and nosocomial infec-
tions. Evidence for the sensitivity of some nursing care indicators
is inconsistent, depending on high numbers and variety of nurse
staffing variables and lack of standardization in the definition. As
highlighted in this review, the inconsistent and sometimes contradic-
tory associations in previous studies indicate the need to establish
a common language through standardization of high numbers and a
variety of nurse staffing variables. Also, by exhibiting the less fre-
quently explored associations, this review draws attention to areas
that are more prone to the development of research regarding the
effects of nursing-sensitive indicators on quality. Stakeholders of
nursing research may use the findings of this study to develop the
future research agenda with a particular focus on nursing-sensitive
indicators.
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