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Introduction

ABSTRACT

Background: A great number of studies have been conducted to examine the rela-
tionship between nurse staffing and patient outcomes. However, none of the
reviews have rigorously assessed the evidence about the effect of nurse staffing
on nurse outcomes through meta-analysis.

Purpose: The purpose of this review was to systematically assess empirical studies
on the relationship between nurse staffing and nurse outcomes through
meta-analysis.

Methods: Published peer-reviewed articles published between January 2000 and No-
vember 2016 were identified in CINAHL, PubMed, PsycINFO, Cochrane Library,
EBSCO, RISS, and DBpia databases.

Findings: This meta-analysis showed that greater nurse-to-patient ratio was con-
sistently associated with higher degree of burnout among nurses (odds ratio: 1.07;
95% confidence interval [CI]: 1.04-1.11), increased job dissatisfaction (odds ratio:
1.08; 95% CI: 1.04-1.11), and higher intent to leave (odds ratio: 1.05; 95% CI: 1.02—
1.07). With respect to needlestick injury, the overall effect size was 1.33 without
statistical significance.

Discussion: The study findings demonstrate that higher nurse-to-patient ratio is
related to negative nurse outcomes. Future studies assessing the optimal nurse-
to-patient ratio level in relation to nurse outcomes are needed to reduce adverse
nurse outcomes and to help retain nursing staff in hospital settings.

Cite this article: Shin, S., Park, J.-H., & Bae, S.-H. (2018, MAY-JUNE). Nurse staffing and nurse outcomes: A
systematic review and meta-analysis. Nursing Outlook, 66(3), 273-282. https://doi.org/
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turnover often occur because of nursing shortage (Bae,
Kelly, Brewer, & Spencer, 2014). Such suboptimal nurse

staffing in hospitals can affect the quality of patient care

Hospital nursing staff provides holistic care to patients
and their families for 24 hours a day. Suboptimal nurse
staffing such as lower staffing levels, greater use of nurse
overtime, high use of temporary nursing staff, and high
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and nurses’ health and well-being (Nantsupawat,
Nantsupawat, Kulnaviktikul, & McHugh, 2015).

In recent years, the International Council of Nurses,
International Hospital Federation, and other International
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Health professional associations emphasized a Posi-
tive Practice Environments (PPE) campaign to prevent
aggravating nursing shortages and to ensure the health,
safety, and personal well-being of health profession-
als including nurses (World Health Organization, 2010).
According to the PPE campaign, a safe nurse staffing
level, which is one of the elements of PPE in health-care
services, leads to a higher retention rate and overall job
satisfaction (World Health Organization, 2010). In fact,
several countries including South Korea are currently
implementing a nurse staffing policy to regulate nurse
staffing levels. In the United States, many state legis-
latures have approved nurse staffing policies that
incorporate one or more of the following strategies: (a)
mandated nurse-to-patient ratios (California), (b) man-
dated nurse staffing committees (e.g., Texas), or (c)
mandated disclosure of hospital nurse staffing level (e.g.,
New York) (Jones, Bae, Murry, & Hamilton, 2015). In South
Korea, a financial incentive policy on nurse staffing,
namely, the nursing fee differentiation policy (NFDP),
has been implemented since 1999 (Kim, 2007). This NFDP
consists of a seven-nurse staffing grade system, and
each grade reflects the average number of bed per
nurse in general hospitals (Health Insurance Review &
Assessment Service, 2017). All of these nurse staffing
policies aim to improve the positive practice environ-
ment in health-care services to ensure appropriate levels
of nurse staffing.

Nurse staffing is often measured by either staffing
level or staffing mix, or both. Nurse staffing levels consist
of a total number of nurses or nursing care hours per
patient volume (e.g., number of beds or patient days).
The nurse-to-patient ratio (or the patient-to-nurse ratio)
and the total nursing hours per patient days (NHPPD)
are often used to measure nurse staffing level. With
respect to staffing mix, registered nurse (RN) staffing
ratio is often used to represent the proportion of RNs
in the total number of nursing staff, which include RN,
licensed practice nurse (LPN), and nurse aids. It often
shows the nursing professional skill mix. Another nurse
staffing measure is subjective nurse staffing adequacy
using nurses’ perception regarding nurse staffing (Aiken,
Clarke, & Sloane, 2002). The nurse staffing policy in
several countries is implemented based on the nurse-
to-patient ratio (e.g., California).

A great number of studies have been conducted to
examine the relationship between nurse staffing and
patient outcomes. It has been shown that lower nurse-
to-patient ratio (better nurse staffing) and RN skill
mix are related to better quality of patient care (Aiken
et al., 2011; Kalisch, Tschannen, & Lee, 2012; Staggs,
Knight, & Dunton, 2012). Through meta-analysis, Kane
and colleagues (Kane, Shamliyan, Mueller, Duval, &
Wilt, 2007) have found that increased RN staffing is
associated with lower hospital mortality rate, hospital
acquired pneumonia, unplanned extubation, respira-
tory failure, and cardiac arrest in intensive care units.
Therefore, relatively conclusive relationships between
nurse staffing and patient outcomes have been
identified.

With respect to nurse outcomes, researchers have
found that lower nurse staffing is associated with higher
nurse burnout and job dissatisfaction (Aiken, Clarke,
Sloane, Lake, & Cheney, 2008; Kim, 2007; Nantsupawat
et al., 2015; Sheward, Hunt, Hagen, Macleod, & Ball, 2005),
and intent to leave (Aiken et al., 2012; Cho et al., 2009).
Low nurse staffing is also related to needlestick injury
(Clarke, Sloane, & Aiken, 2002; Nantsupawat et al., 2015).
However, a study of nurses in Finland showed that
nurse staffing is not related to job satisfaction and
job stress (Tervo-Heikkinen, Kiviniemi, Partanen, &
Vehvildinen-Julkunen, 2009). However, to the best of our
knowledge, none of the reviews have rigorously or sys-
tematically assessed the evidence about the effect of
nurse staffing or specific nurse staffing levels on nurse
outcomes through meta-analysis. Because of varia-
tions in nurse staffing measures among studies, study
findings from these studies should be systematically
evaluated to draw a conclusion on the relationship
between nurse staffing and nurse outcomes.

Therefore, the current review conducted a system-
atic assessment of empirical studies to examine the
relationship between nurse staffing and nurse out-
comes. Based on systematic reviews, we found that the
majority of studies used the nurse-to-patient ratios to
measure nurse staffing. Nurse outcomes included in
this study were rather adverse nurse outcomes, includ-
ing nurse burnout, job dissatisfaction, intent to leave,
and needlestick injuries. Thus, we conducted a meta-
analysis to determine the association between the
nurse-to-patient ratios and the nurse outcomes, mainly
nurse injuries and well-being. The results of this study
can provide evidence for developing guidelines on the
nurse-to-patient ratio in hospitals to prevent adverse
nurse outcomes and to promote nurses’ health and
well-being.

Methods

Design

This study reviewed published studies that examined
the relationship between nurse staffing and nurse out-
comes in hospitals. However, these studies varied in
terms of their study design, outcome variables, and an-
alytical approaches. Therefore, only a subset of reviewed
articles was included in the meta-analysis. To ensure
methodological rigor, a systematic five-step approach
was used, and it consisted of problem formulation, lit-
erature search, data evaluation, data analysis, and
presentation as outlined by Cooper (1989). As such, the
search strategy, search outcome, quality appraisal, data
abstraction, and synthesis of study results regarding the
relationship between nurse staffing and nurse out-
comes are presented. Problem formulation included
identifying the variables of interest—population (nursing
staff in hospitals) and outcomes (nurse outcomes)—to
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examine the relationship between nurse staffing and
nurse outcomes in hospitals.

Search Strategy

To understand the impact of nurse staffing on nurse out-
comes, journal articles were identified in the following
electronic bibliographic databases: CINAHL, PubMed,
PsycINFO, Cochrane Library, EBSCO, RISS, and DBpia. Title,
keyword (or subject heading when applicable), and ab-
stract searches were performed to identify the relevant
articles. Search terms were combinations of nurse staff-
ing and hospital(s). A search was conducted between
November and December 2016. Studies published since
January 2000 were selected and reviewed if they met the
following inclusion criteria: (a) studies examined the as-
sociations between nurse staffing and nurse outcomes
in a hospital setting; (b) studies reported a primary re-
search; (c) studies were published either in English or
in Korean, and (d) studies were published in peer-
reviewed journals. We found that the majority of studies
used the nurse-to-patient ratios to measure nurse staff-
ing based on systematic reviews. Thus, the selection
criteria included in the meta-analysis were (a) studies
reported nurse staffing as the nurse-to-patient ratio and
(b) studies used logistic regression to examine the
relationship between the nurse-to-patient ratio and the
nurse outcomes and reported odds ratio.

Search Outcome

A systematic literature review was performed follow-
ing the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) (Figure 1) (Moher, Liberati,
Tetzlaff, & Altman, 2009). After deleting duplicates, the
initial search yielded 402 articles. Screening of cites re-
sulted in exclusion of 303 articles. Of the remaining 99
articles, 83 articles did not study nurse outcomes (they
studied patient outcomes or organizational outcomes
instead), two articles did not measure nurse staffing with
use of staffing levels (they measured subjective staff-
ing adequacy instead), and one article was not peer-
reviewed. Therefore, the remaining 13 articles that
examined the relationship between nurse staffing and
nurse outcomes were systematically reviewed and
synthesized.

Quality Appraisal

For quality appraisal of the 13 quantitative articles,
Quality Assessment and Validity Tool for Correlation
Studies was used (Cummings et al., 2008, 2010;
Estabrooks et al., 2001; Estabrooks, Floyd, Scott-Findlay,
O’Leary, & Gushta, 2003). The original items of quality
assessment included design, sample, measurement, and
statistical analyses. We modified several items using the
independent variables (nurse staffing) and dependent

M) Records identified through database (CINAHL,
PubMed, PsycINFO, Cochrane Library, EBSCO,
RISS, and DBpia searching n=1,429

A

Identification

Records after duplicate
removed n=402

Record screened by title

Record excluded after title

n=402

Screening

Record screened by abstract
n=151

Full-text paper assessed for

screening n=251

Record excluded after abstract
screening n=52

Full-text articles excluded, with

>
=
2
20
w

eligibility n=99

Studies included n=13

reasons n=86

Not studied nurse outcomes n=83
Not measured nurse staffing with
staffing levels (subjective staffing
adequacy) n=2

Not peer-reviewed journal n=1

Figure 1 - Flowchart of systematic review.
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Table 1 - Summary of Quality Assessment of the
Studies Included

Number of Articles

No Yes
Design
Was the study a prospective study 13 0
(other than cross-sectional)?
Was probability sampling used? 7 6
Sample
Was the sample size justified? 8 5
Was the sample drawn from more 0 13
than one site?
Was anonymity protected? 0 13
Was the response rate more than 4 9
60%?
Measurement
Were nurse staffing variables 0 13
measured reliably?
Were nurse staffing variables 0 13
measured using a valid
instrument?
Were outcome variables measured 0 13
using a valid instrument?
Was a theoretical model/ 11 2
framework used for guidance?
Statistical analysis
In multiple effects studies, were 10 3
correlations analyzed?
Were covariates controlled? 1 12
Were outliers managed? 13 0

variables (nurse outcomes), which were found in the
current review. A total of 13 items were used to evalu-
ate the study design, sample, measurement, and
statistical analysis in quantitative observational studies
with a total of 13 points possible. Total points were then
divided by 13. It was considered that the greater the
score, the better the quality of the study. Based on the
adapted version of quality assessment and validity tool
criteria proposed by Cummings et al. (2010), studies that
scored less than 0.50 were rated as weak, studies with
scores from 0.50 to 0.75 were rated as moderate, and
studies with scores greater than 0.75 were rated as
strong. A total of 12 quantitative articles had moder-
ate methodological quality, whereas one article had weak
methodological quality (Table 1).

Data Extraction/Synthesis and Meta-Analysis

The following data were extracted from the 13 ar-
ticles: author, year, country, sample, setting, design, nurse
staffing, nurse outcomes, analysis, and significance of
the associations with nurse staffing (Table 2). For the
meta-analysis, the available outcome data were pre-
sented in the form of pooled odds ratio in all of
the published studies; we applied a random effects
meta-regression model to make an inference on the
heterogeneity parameter and the regression coeffi-
cients vector. For applying the meta-regression model,
the pooled odds ratio and its standard errors in each

study were log-transformed to obtain the regression co-
efficient and its standard errors, using which the overall
effect was estimated (Borenstein, Hedges, Higgins, &
Rothstein, 2009). To implement the random effects meta-
regression model and to create a forest plot, “Metagen”
and “Meta” package of R (Mdbius, 2014) was used. Pooled
odds ratio and 95% confidence intervals (CI) were cal-
culated with use of random effects models. Fixed effects
models assume that the primary studies have a common
effect size. In contrast, random effects models attempt
to estimate the distribution of the mean effect size, as-
suming that each primary study includes a different
population. A test for heterogeneity of the effects was
performed using the I? and Tau? statistic. The I? statis-
tic describes the percentage of variation across studies
that are caused by heterogeneity rather than chance.
I? is an intuitive and simple expression of the incon-
sistency of studies’ results.

Findings

Study Characteristics

A total of 52 potentially relevant articles were identi-
fied using the search strategy described above, of which
13 cross-sectional studies met the inclusion criteria
(Figure 1). Six (46.2%) of these 13 studies used proba-
bility sampling. Samples in all studies were drawn from
more than one site. Nurse staffing variables were often
measured by the nurse-to-patient ratio, which was es-
tablished by the number of patients the nurses cared
for in their last work shift using the nurse survey or by
the registered nurse positions to patient census using
administrative data. The nurse-to-patient ratio has lower
reliability, compared to NHPPD showing high inter-
rater reliability (Min & Scott, 2016). In addition, the nurse
outcome variables, including nurse burnout, job dis-
satisfaction, intent to leave, and needlestick injuries, were
measured using valid instrument (Maslach & Jackson,
1986; Poghosyan, Aiken, & Sloane, 2009). Characteris-
tics of these 13 studies included in this systematic review
are listed in Table 2. Twelve studies (92.3%) reported nurse
staffing as the nurse-to-patient ratio, and one study re-
ported the bed-to-nurse ratio and nurse staffing grade.
With respect to measuring nurse outcomes, three studies
(23.1%) measured needlestick injury, nine studies (69.2%)
measured burnout, ten studies (76.9%) measured job dis-
satisfaction, and four studies (30.8%) measured intent
to leave. Eleven studies (84.6%) used logistic regres-
sion analysis. With respect to the results of the
association between nurse staffing and nurse out-
comes, three studies (23.1%) reported that nurse staffing
was not related to nurse outcomes, but 10 studies (76.9%)
reported that nurse staffing was significantly associ-
ated with nurse outcomes.

Among 13 studies included in the systematic review,
three studies that analyzed the nurse-to-patient ratio
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Table 2 - Characteristics of the Studies Included

Author, Year, Sample, Setting Design Quality Score Nurse Staffing Measures of Analysis Significance of
Country Score Intervals Nurse Outcomes the Associations
With Nurse
staffing (p <.05)
Clarke et al. (2002), 40 inpatient units in Cross-sectional = 0.53  Moderate Nurse-to-patient Needlestick injuries Logistic regression Nurses in units with
United States 20 general ratio in the past one modeling lower staffing
hospitals, 732 month employing experience three
nurses generalized times more
estimating needlestick
equations injuries
McHugh and Ma 26,005 RN in 534 Cross-sectional ~ 0.69 Moderate Hospital’'s average Burnout, job Logistic regression Higher patient-to-
(2014), United hospitals patient-to-nurse dissatisfaction, nurse ratio is
States ratio intent to leave positively related
to job
dissatisfaction and
burnout
Nantsupawat et al. 92 community Cross-sectional  0.69  Moderate Average number of Job dissatisfaction, Logistic regression Each additional
(2015), Thailand hospitals, 1,412 patients per nurse emotional patient per nurse
nurses in each hospital exhaustion is related to an
(burnout), needle increase in nurse
or sharp injury dissatisfaction,
increase in high
emotional
exhaustion, and
increase in
needlestick injury
Nantsupawat et al. 39 public hospitals, Cross-sectional 0.69 Moderate Average number of  Job dissatisfaction, Logistic regression Addition of each
(2011), Thailand 5,247 nurses patients per nurse burnout patient to a nurse
in each hospital is related to high
burnout
Sheward et al. (2005), 59 acute hospitals,  Cross-sectional  0.54 Moderate Number of patients = Emotional Logistic regression Fewer number of
United Kingdom 8,779 nurses cared for by the exhaustion, job patients per nurse
responding nurse dissatisfaction is related to a
in the last shift, decrease in
number of patients emotional
in the last shift exhaustion and a
divided by the decrease in job
number of nurses dissatisfaction
Tervo-Heikkinen 46 inpatient units in Cross-sectional 0.61 Moderate Mean number of Job dissatisfaction, Bayesian network Patient-to-nurse

et al. (2009),
Finland

5 university
hospitals, 854
nurses

patients assigned
to the RN

stress

and causal data
analysis

ratio is related to
better values of
control, and it is
not related to job
satisfaction, stress

(continued on next page)
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Table 2 - (Continued)

Author, Year, Sample, Setting Design Quality Score Nurse Staffing Measures of Analysis Significance of
Country Score Intervals Nurse Outcomes the Associations
With Nurse
staffing (p <.05)
Aiken et al. (2002), 303 hospitals, 10,319 Cross-sectional 0.61 Moderate Nurse-to-patient Job dissatisfaction, Logistic regression Worst staffing is not
United States, nurses ratio burnout related to job
Canada, England, satisfaction and
and Scotland burnout
Cho et al. (2009), 65 ICUs in 22 Cross-sectional 0.61 Moderate Nurse-to-patient Job dissatisfaction,  Logistic regression Fewer patients per
South Korea hospitals, 1,365 ratio burnout, intent to nurse is not
nurses leave related to job
dissatisfaction
burnout, intent to
leave
Clarke, Rockett, 22 hospitals, 2,287 Cross-sectional 0.46 Weak Nurse-to-patient Needlestick injury Logistic regression Increase in patient
Sloane, and Aiken nurses ratio loads is related to
(2002), United needlestick injury
States
Aiken et al. (2012),12 1,105 hospitals, Cross-sectional 0.69 Moderate Nurse-to-patient Burnout, job Logistic regression Additional patients
Europe, United 61,168 nurses ratio dissatisfaction, per nurse is related
States intent to leave to higher burnout,
dissatisfaction,
and intention to
leave
Rafferty et al. (2007), 30 hospitals, 3,984 Cross-sectional 0.53 Moderate Patients per nurse Emotional Logistic regression Heaviest patient
United Kingdom nurses exhaustion, job workload is related
dissatisfaction to greater
emotional
exhaustion, job
dissatisfaction
Kim (2007), South 8 hospitals, 298 Cross-sectional 0.46 Weak Nurse staffing grade Job satisfaction Analysis of Better nurse staffing
Korea nurses covariance is related to better
job satisfaction
Aiken et al. (2008), 168 hospitals, 10,184 Cross-sectional 0.69 Moderate Mean number of Job dissatisfaction,  Logistic regression Better nurse staffing

United States

nurses

Quality score intervals: < 0.50 = weak, 0.5 to 0.74 = moderate, >0.75 = strong.

patients assigned
to staff nurses

emotional

exhaustion, intent

to leave

is not related to
emotional
exhaustion, job
dissatisfaction,
intent to leave

8/¢C

zgc-¢/lc (g10¢) 99 I00T11INQ SION
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by using categorical variables, not a continuous vari-
able, were not included in the meta-analysis. Two studies
that used analysis of covariance or Bayesian network
analysis, and not logistic regression to analyze the re-
lationship between the nurse-to-patient ratio and the
nurse outcomes, were not included in the meta-analysis
performed in this study. Thus, a total of eight studies
were used in this meta-analysis. The total number of
studies used in each meta-analysis varied according to
each nurse outcome.

Nurse Burnout

Seven studies were included to analyze nurse burnout
according to the nurse-to-patient ratio. Higher nurse-
to-patient ratio was consistently associated with high
degree of burnout among nurses. An increase of one
patient per RN ratio was associated with a 7% in-
crease in the odds of burnout (odds ratio: 1.07; 95% CI:
1.04-1.11). When studies were combined in the meta-
analysis, high heterogeneity was observed (12 = 0.0013,
p <.001) (Figure 2).

Job Dissatisfaction

In the result of meta-analysis of seven studies that
analyzed job dissatisfaction among nurses, higher
nurse-to-patient ratio was associated with an in-
crease in the odds of nurse job dissatisfaction. An
increase of one patient per RN ratio was associated with
an 8% increase in the odds of job dissatisfaction (odds

ratio: 1.08; 95% CI: 1.04-1.11). When all studies were com-
bined in the meta-analysis, high heterogeneity was
observed (12 = 0.0015, p < .001) (Figure 3).

Intent to Leave

Results of the meta-analysis that included four studies
for assessing the degree of nurses’ intent to leave ac-
cording to the nurse-to-patient ratio are shown in
Figure 4. The overall effect size was 1.05 (95% CI: 1.02—
1.07). These studies were homogeneous (12 = 0.00, p =.77).
Nurses’ intention to leave was increased 1.05 times when
the nurse-to-patient ratio was increased by 1.

Needlestick Injury

Results of the meta-analysis for needlestick injury ac-
cording to the nurse-to-patient ratio are shown in
Figure 5. Three studies were included in this analysis
(Figure 5). The overall effect size was 1.33 (95% CI: 0.91-
1.95) without statistical significance.

Discussion

This review focused on synthesizing studies that ex-
amined the relationship between nurse staffing and
nurse outcomes. Nurse staffing was measured by the
nurse-to-patient ratio and nurse staffing grade. Based
on our findings in the meta-analysis, an increase in

Study OR 95%-Cl Weight Odds Ratio
McHugh (2014) 1.09 [1.04;1.13] 15.4% -
Nantsupawat (2015) 1.08 [1.03;1.13] 14.4% L
Nantsupawat (2011) 1.02 [1.00;1.04] 19.5%

Aiken (2002) 125 [1.09;1.43] 4.4% —a—
Aiken (2012)_ EUR 1.05 [1.02;1.08] 18.0% L]

Aiken (2012)_ US  1.03 [1.00;1.06] 17.9% =

Aiken (2008) 1.17 [1.09;1.26] 10.4% ——
Overall Effect 1.07 [1.04; 1.11] 100.0% <
Heterogeneity: /2 = 79%, 1> = 0.0013, p < 0.01 ! !
Test for overall effect: z=4.15 (p < 0.01) 0.8 1 1.25

Figure 2 - Forest plot of nurse’s burnout.

Study OR 95%-Cl
McHugh (2014) 1.10 [1.05;1.15]
Nantsupawat (2015) 1.05 [1.00; 1.10]
Nantsupawat (2011) 1.01 [0.98; 1.04]
Aiken (2002) 1.35 [1.18; 1.54]
Aiken (2012)_EUR 1.07 [1.04;1.10]
Aiken (2012)_US  1.06 [1.03; 1.09]

Aiken (2008) 1.11 [1.04; 1.18]

Overall Effect 1.08 [1.04; 1.11]

Heterogeneity: 1% = 78%, 12 = 0.0015, p < 0.01

Test for overall effect: z=4.20 (p < 0.01)

Weight Odds Ratio
15.5% -
14.4% -
17.7% ol
4.9% —_—
18.0%
17.9% :
11.7% =
100.0% | <> |
0.75 1 15

Figure 3 - Forest plot of nurse’s job dissatisfaction.
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Study OR 95%-Cl Weight Odds Ratio
McHugh (2014) 1.08 [1.00;1.16] 9.8% ——‘—
Aiken (2012)_ EUR 1.05 [1.02;1.08] 61.4% e

Aiken (2012)_US  1.03 [0.98;1.08] 20.9%

Aiken (2008) 1.03 [0.95;1.12] 7.9%

Overall Effect 1.05 [1.02; 1.07] 100.0% =
Heterogeneity: = 0%, %= 0,p=0.77 : '

Test for overall effect: z = 3.93 (p < 0.01) 0.9 1 11

Figure 4 - Forest plot of nurse’s intent to leave.

Study OR 95%-Cl Weight Odds Ratio
Clarke(2002)a 2.06 [1.00;4.24] 17.6%

Nantsupawat(2015) 1.04 [1.00; 1.08] 48.5%

Clarke (2002)b 1.52 [1.06;2.18] 33.9% —a
Overall Effect 1.33 [0.91; 1.95] 100.0% T
Heterogeneity: /% = 74%, t° = 0.0766, p = 0.02

Test for overall effect: z = 1.49 (p = 0.14) 05 1 2

Figure 5 - Forest plot of needlestick injury.

patient per RN ratio was associated with an increase in
the likelihood of three adverse nurse outcomes out of
four outcomes. Even if there is an inconsistency re-
garding the research methods among studies, we found
a consistent relationship between the nurse-to-patient
ratio and these adverse nurse outcomes. We did not find
any opposite direction of this relationship. Thus, greater
nurse-to-patient ratio is related to increase in adverse
nurse outcomes.

We also assessed the heterogeneity among studies
to determine generalizability of the findings and we
found high heterogeneity showing more than 75% of
I? values in studies of burnout, job satisfaction, and
needlestick injury (Higgins et al., 2003). We decided to
use random effect model to compute the effect size,
because we assumed that variation of studies comes
from differences in clinical study setting and partici-
pants. Overall, pooled effect size indicated that the
higher the nurse-to-patient ratio, the higher the adverse
nurse outcome. This result supports the findings of a
previous study that staffing adequacy as a subgroup
of nursing work environments is a predictor of emo-
tional exhaustion in nurses (Laschinger & Leiter,
2006).

The results of this meta-analysis showed that the
effect size for nurses’ job dissatisfaction was higher (odds
ratio: 1.08; 95% CI: 1.04-1.11) than that for nurse burnout
(odds ratio: 1.07; 95% CI: 1.04-1.11) or intent to leave
(odds ratio: 1.05; 95% CI: 1.02-1.07). This finding implies
that the nurse-to-patient ratio is a critical factor related
to nurses’ job dissatisfaction, which might affect nurses’
retention and turnover. Thus, with other strategies to
prevent nurse turnover, maintaining the appropriate
nurse staffing level is an important managerial strate-
gy to improve nurse retention.

However, when we examined the pooled effect size
of needlestick injury, the largest overall effect size was
found without statistical significance (odds ratio: 1.33;
95% CI: 0.91-1.95). One can think that this occupation-
al injury might not be affected by the nurse-to-patient
ratio. However, this result might have been because of
the study by Nantsupawat et al. (2015), which had the
highest weight (48.5%) among the total three studies.
This means that the study of Nantsupawat et al. (2015)
could influence the most on overall results of meta-
analysis of included needlestick injury studies. Compared
with other studies, the study of Nantsupawat et al. (2015)
had a small variance of the mean, showing the nar-
rowest CI (Geoff, 2012).

With respect to the study design, all 13 studies (100%)
used a cross-sectional study design. Therefore, we were
unable to establish causality in the association between
the nurse-to-patient ratio and the nurse outcomes. Six
studies (46.2%) used probability sampling such as two-
stage sampling, stratified random sampling, and
multistage sampling. With these types of sampling meth-
odology, studies could create highly representative
subjects in the population, decrease the sampling bias,
and be able to make inferences about the population.
However, other studies (53.8%) from different coun-
tries and regions may show a change in the effect of
the nurse-to-patient ratio on nurse outcomes. There-
fore, without rigorous sampling consideration,
comparisons of nurse outcomes related to the nurse-
to-patient ratio are tenuous. With respect to case mix
adjustment, in this meta-analysis, we did not control
the design effect of various studies to help account for
variations among the included studies, such as sever-
ity of patient illness, because most of the studies
modeled the data with various clinical inpatient units
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and hospital levels without considering the severity of
patient illness. Thus, this review may confound the in-
terpretation of association between the nurse-to-
patient ratio and the nurse outcomes.

Some limitations of this study must be recognized.
First, several studies might have used similar datasets.
For example, data from studies by Aiken et al. (2002),
Aiken et al. (2008), Rafferty et al. (2007), and Sheward
et al. (2005) were derived from 1999 surveys in nations
that participated in the International Hospital Out-
comes Study (IHOS). Although each study used a subset
of the IHOS data, it is possible that these studies may
have been related to each other or overlapping each
other. If this is the case, the results of this meta-
analysis might have overestimated the relationship
between the nurse-to-patient ratio and the nurse out-
comes. Another limitation of this study is that most
(69.2%) of the studies were conducted in the United
States or Europe. As a result, generalizability of the study
findings all over the globe may be limited. Direct com-
parison of the effect size in the relationship between
the nurse-to-patient ratio and the nurse outcomes with
that in previous studies might not be possible because
only a few systematic studies were conducted to assess
the relationship between nurse staffing and nurse out-
comes (Lang, Hodge, Olson, Romano, & Kravitz, 2004),
and the previous systematic literature review did not
estimate the effect size.

Despite the above limitations, this study provides sub-
stantial evidence that the nurse-to-patient ratio is an
important contributing factor to negative nursing out-
comes such as needlestick injury, burnout, job
dissatisfaction, and intent to leave. Through a compre-
hensive systematic review and a meta-analysis of studies
related to the nurse-to-patient ratio and nurse out-
comes, the results of this study can help us establish
strategies to prevent adverse nurse outcomes. These
results can also lead to a more effective use of health-
care human resources and help for setting a nurse
staffing policy.
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