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ABSTRACT
With the growth of the patient safety movement
and development of methods to measure
workforce health and success have come
multiple modes of assessing healthcare worker
opinions and attitudes about work and the
workplace. Safety culture, a group-level measure
of patient safety-related norms and behaviours,
has been proposed to influence a variety of
patient safety outcomes. Employee engagement,
conceptualised as a positive, work-related mindset
including feelings of vigour, dedication and
absorption in one’s work, has also demonstrated
an association with a number of important
worker outcomes in healthcare. To date, the
relationship between responses to these two
commonly used measures has been poorly
characterised. Our study used secondary data
analysis to assess the relationship between safety
culture and employee engagement over time in a
sample of >50 inpatient hospital units in a large
US academic health system. With >2000
respondents in each of three time periods
assessed, we found moderate to strong positive
correlations (r=0.43–0.69) between employee
engagement and four Safety Attitudes
Questionnaire domains. Independent collection of
these two assessments may have limited our
analysis in that minimally different inclusion
criteria resulted in some differences in the total
respondents to the two instruments. Our findings,
nevertheless, suggest a key area in which
healthcare quality improvement efforts might be
streamlined.

An environment that is deficient in joy and
meaning, where the workforce is burdened
by extreme production pressures, toxic
sociocultural norms, and the risk that they
could be physically or psychologically
harmed, is an environment where both the
workforce and patients suffer.1

—Lucian Leape Institute

Roundtable on Joy and Meaning in
Work and Workplace Safety, 2013

INTRODUCTION
The patient safety movement has grown
in parallel with increasing challenges to
maintaining the well-being, engagement
and resilience of the healthcare work-
force. Efforts to measure, evaluate and
improve processes and outcomes are
increasingly complicated by narrow
financial margins and exponential growth
in the number of patients presenting with
multiple comorbidities and complex care
needs. These factors together have
created a perfect storm in which the
healthcare workforce struggles both to
meet expectations and to flourish in
doing the work to which they have dedi-
cated their lives. For >14 years, studies
have repeatedly found high levels of
burnout, job-related stress, depression
and turnover among members of the
healthcare workforce.2–5

Theoretical models of job performance
have underscored the effects of pro-
longed job-related stressors on individual
behaviour, performance and retention, as
well as effects on organisational out-
comes, safety and reliability.6–8 In paral-
lel, conceptual models of positive valence
indicators of workforce well-being, such
as employee engagement,9 and other con-
structs that can be collected under the
broad and diverse umbrella of positive
psychology (eg, participative manage-
ment)10 and organisational citizenship
behaviours,11 emphasise psychological
involvement of employees in their work
as a means to improve work outcomes.
Evidence supporting the relationship

between indicators of workforce well-
being, patient safety-related and other
outcomes in healthcare continues to grow
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as well. For example, a study of 7076 registered
nurses working in 161 hospitals found significant rela-
tionships between nurse burnout and rates of both
hospital-acquired urinary tract infections (UTI) and
surgical site infections (SSI).12 Their results indicated
that each 10% increase in the proportion of nurses
reporting high burnout was associated with an
increase of nearly one UTI and two SSIs per 1000
patients. Extrapolating these findings, organisations
could estimate annual cost savings of $28–69 million
from prevented UTIs and SSIs were they to realise a
30% reduction in nursing burnout. Similarly, a study
of 178 recently hospitalised patients and their main
inpatient providers found correlations between aspects
of physician burnout and patient satisfactory.
Importantly, this study also found a significant
increase in postdischarge recovery times for those
patients whose physicians reported burnout symp-
toms. Such findings suggest that healthcare workforce
well-being may also impact costs associated with
illness and injury of their patients, including lost time
from work.13

Such findings underscore recommendations from
the National Patient Safety Foundation, Institute of
Medicine and numerous leading professional associa-
tions, articulating the need to address patient safety
and care quality from a systems perspective that is
both patient and workforce centred.14 Drawing from
the theoretical lenses of positive psychology and con-
cepts of psychologically healthy workplaces,15–17 this
perspective is hypothesised to be critical for develop-
ing a workforce that has the bandwidth and motiv-
ation to be active, engaged organisational citizens,
who feel supported by the system in which they
work.1 Thus, creating the conditions that facilitate an
engaged workforce may also offer pathways for
improving patient safety and care quality. To this end,
strategic goals dedicated to helping healthcare workers
find joy and meaning in their work have been advo-
cated by safety-focused national entities and profes-
sional associations alike.

RATIONALE
Despite a history of study in other organisational con-
texts,8 18 19 relatively limited work in the healthcare
context to date has explored hypothesised relation-
ships between positive valence indicators of workforce
well-being, such as employee engagement and organ-
isational safety characteristics or attitudes.20 21 These
are important relationships to explore, with potential
to offer insight into unexamined barriers and facilita-
tors of patient safety improvement and change efforts.
Theories of high reliability and resilience22 23 suggest
that organisations that are able to achieve high levels
of reliably safe performance do so in part through
shared norms of vigilance, willingness to speak up
regarding concerns or creative ideas, a unified learn-
ing orientation and a shared motivation to

continuously seek opportunities to improve. Arguably,
engaged team members may have greater bandwidth
and motivation to create or sustain these
safety-oriented norms compared with team members
who are actively disengaged or burned out. Thus,
engagement may influence or moderate safety-related
aspects of organisational culture and team member
perceptions of that culture, as well as influencing
safety and quality outcomes. Frameworks for patient
safety improvement similarly highlight that improve-
ment efforts, a form of organisational change, require
both technical interventions (eg, checklists, changes to
work processes or care algorithms) and adaptive inter-
ventions (eg, interventions aimed at engaging organ-
isational members in the change process and
developing or strengthening cultural norms).24 Much
of the work in this area has focused on safety culture
or workforce perceptions and attitudes regarding safety
culture, known as safety climate.25 Employee engage-
ment is another arguably important ‘adaptive’ compo-
nent that has received comparatively little attention,
however, particularly in the patient safety literature.
Meta-analyses have demonstrated organisation-level
effect sizes of −0.21 to −0.28 between indices of
employee engagement and safety indices; however,
only a very small number of studies were available to
estimate these effects.26 Additionally, previous studies
have not explored relationships between engagement
and foundational aspects of reliably safe operations
such as safety climate. To address this gap, we exam-
ined the relationship between employee engagement
and healthcare worker perceptions of patient safety
culture (often a foundational element that, when weak
or poor, has been identified as a common root cause
in both safety and quality breakdowns) across multiple
years in a sample of >50 inpatient hospital units
nested within a large academic health system in the
northeastern US.

Employee engagement
Employee engagement, conceptualised as a positive,
work-related mindset including feelings of vigour,
dedication and absorption in one’s work,9 26 has
demonstrated an association with a number of import-
ant worker outcomes in healthcare, including staff
turnover, productivity and patient safety events.26–28

When engaged, clinicians, staff and administrators feel
‘physically involved, cognitively vigilant and emotion-
ally connected’ to their work.26 29 Some theories
define engagement as the direct opposite of burnout
with the two constructs conceptualised as two ends of
a single continuum. Engagement reflects relatively
high reserves of emotional energy and capacity for
mental resilience (high energy), a high degree of
involvement in one’s work fed by a sense of signifi-
cance, enthusiasm, inspiration, pride and challenge,
and a sense that one’s efforts are meaningfully related
to the feedback, evaluations and outcomes received in
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the context of one’s work. Conversely, burnout
reflects a combination of emotional exhaustion (low
energy), cynicism (low involvement) and inefficiency
(low sense of efficacy and/or learned helplessness).30 31

Thus, engaged healthcare workers view both their
‘daily process of care’ work and their more general
professional work as meaningful, and they likely feel
responsibility and a realistic degree of autonomy. They
also likely perceive strong ties between their efforts,
the evaluations of their work and other outcomes.32

Perceptions of patient safety culture
While conceptual clarity and theoretical grounding
continues to emerge,33 34 patient safety culture has
generally been defined as a group-level (eg, team,
unit, department or organisation) construct reflecting
patient safety-related norms, artefacts such as policies,
procedures, communication and teamwork patterns,
leadership and day-to-day behaviours. It has been
proposed to influence a variety of patient safety out-
comes, as well as staff satisfaction and perform-
ance.35–37 The related concept of patient safety
climate reflects team members’ perceptions or atti-
tudes about the organisational safety culture in which
they work. A great deal of peer-reviewed literature has
examined interventions to build or improve patient
safety climate,25 38 and climate has been found to
moderate the effectiveness of other, technically
oriented safety interventions, like checklists, training/
education or procedural algorithms.39 Although theor-
ies of safety culture and climate have been developed
in both the general organisational and management
sciences that have articulated numerous factors affect-
ing development and sustainment of both organisa-
tional and work-area-level climates,40 41 employee
motivation and engagement are (1) commonly
unaccounted for in these theories and (2) not robustly
tested as potential influences on climate or as modera-
tors of the relationships between climate and other
safety-related outcomes. Arguably, theories and studies
of engagement suggest that engaged employees likely
have a higher probability of also displaying
safety-related attitudes and behaviours that define
safety climate, given that the high degrees of self-
efficacy, motivation and sense of being invested in by
their organisation may provide the bandwidth and
attention necessary to develop safety-related attitudes
and demonstrate safety-related behaviours. The inter-
relationships between these constructs have not been
extensively explored, however. In hopes of offering
initial insight into the potential relationships between
these two constructs, we examined them in a series of
secondary analyses. Specifically, we asked: to what
extent are group-level measures of engagement asso-
ciated with group-level perceptions of patient safety
culture and does that association persist over time?
We hypothesised that work-area-level engagement and

team member perceptions of safety culture in their
work area would be positively related.

METHODS
Since 2006, the Johns Hopkins Hospital ( JHH) has
administered the Safety Attitudes Questionnaire
(SAQ) every 18–24 months. The SAQ has been shown
to be psychometrically sound and reliable in a variety
of healthcare settings.42 Additionally, JHH has
assessed employee engagement across both inpatient
and outpatient units annually since 2009 using an
instrument developed by the Gallup organisation,
known as the Gallup Q12.43 The Q12 was validated by
the Gallup organisation using an iterative process that
involved characterising a range of units from ones
with high workplace turnover to, on the opposite end
of the spectrum, ones with high-functioning, product-
ive teams.27 43 Both surveys are distributed to all staff,
using a mix of electronic and paper-based methods.
All responses are anonymous. Results are reported to
hospital, department and unit leadership in aggregate
form. For the SAQ, all work areas with a survey
response rate >60% receive a score on each of seven
domains, as well as scores on individual survey items.
All SAQ responses are scored on a five-point Likert
scale from ‘disagree strongly’ to ‘agree strongly’, and
scores are reported as the percentage of respondents
in a given unit reporting that they ‘agree slightly’ or
‘agree strongly’ with a given statement. Thus, a unit’s
score for a given SAQ domain reflects the proportion
of respondents in a given unit who rank their unit
highly on the 3–7 items within that domain. Items
for each domain are listed in online supplementary
table A1. For the Q12, each work area manager
receives a report containing scores on each of the 12
items, as well as Grand Mean score across all items.
In this analysis, time-matched SAQ and employee

engagement data were analysed from 58 inpatient
units in 2009, 61 in 2011 and 59 units in 2013.
Based on institutional safety interest and needs, the
Safety Culture Assessment was revised in 2013 such
that four of the original seven SAQ domains had avail-
able data over all three time periods. In all analyses, a
p value of <0.05 was considered statistically signifi-
cant. Analyses were performed using R statistical soft-
ware V.3.0.2.44 45

RESULTS
In 2009, of the 2722 total eligible staff assigned to
the units in this analysis, 90.9% (n=2473) completed
the SAQ. For 2011 and 2013, response rates for the
SAQ were 73.8% (n=2646) and 73.2% (n=3020),
respectively. Respondents included nurses, physicians
and support personnel. Median scores across all units
for the included SAQ domains are summarised in
table 1 for all time periods.
For employee engagement in 2009, of the 3222

assigned staff on the included units, 63.3% completed
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the Q12 (n=2041). For 2011 and 2013, response
rates for employee engagement were 64.2% (n=2024)
and 68.3% (n=2382). The median engagement
survey response rates by unit within the three time
periods were 64.0%, 66.0% and 72.0%, respectively.
For these time periods, the median unit-level Grand
Mean engagement scores were 3.84 (IQR 0.34), 3.91
(IQR 0.39) and 3.84 (IQR 0.31). In order to account
for potential non-linear associations and non-normal
distribution of scores and to provide robustness to
outliers, Spearman’s rank correlation coefficients were
chosen to examine the association between unit-level
engagement and safety attitude scores. Spearman’s
correlations between each of the four SAQ domain
scores and Grand Mean engagement scores are shown
in table 2.
We then explored the relationships between each of

the 12 items that comprise the employee engagement
Grand Mean score and the four SAQ domains (see
table 3 for safety and teamwork climate domains and
online supplementary table A2 for complete data).
Only correlations of 0.40 or higher, listed in bold in
table 3, were considered robust. The 0.40 criteria
were chosen to reflect a moderate effect size based
upon common effect size conventions.46 47 Results
suggested consistent relationships between safety
climate, which focuses on perceived norms related
to communication, learning, and error management

and engagement items reflecting (1) clarity of goals
and expectations, (2) opportunities for employee
development and constructive feedback and (3)
supervisory support. Teamwork climate, which
focuses on team relationships and resolution of con-
flict, was also consistently associated with percep-
tions of voice (ie, that one’s opinions and input is
meaningfully counted).

Table 1 Median SAQ scores (and IQR) by domain across
included units and time periods by year

SAQ domain

2009
(n=58
units)

2011
(n=61
units)

2013
(n=59
units) p Value

Teamwork climate 0.70 (0.18) 0.66 (0.22) 0.67 (0.16) <0.01

Safety climate 0.70 (0.19) 0.65 (0.22) 0.70 (0.15) 0.16

Perceptions
of hospital
management

0.45 (0.23) 0.43 (0.28) 0.43 (0.18) 0.16

Perceptions of unit
management

0.68 (0.19) 0.60 (0.18) 0.69 (0.13) 0.02

p Values are for the null hypothesis of no difference in mean domain
scores across the three time periods.
SAQ, Safety Attitudes Questionnaire.

Table 2 Spearman’s correlations between SAQ domains and
employee engagement grand mean by year

Employee engagement

SAQ domain

2009
(n=58
units)

2011
(n=61
units)

2013
(n=59
units)

Teamwork climate 0.54* 0.52* 0.43*

Safety climate 0.69* 0.57* 0.44*

Perceptions of hospital management 0.52* 0.55* 0.48*

Perceptions of unit management 0.59* 0.52* 0.51*

*p≤0.001.
SAQ, Safety Attitudes Questionnaire.

Table 3 Spearman’s correlations for individual Q12 employee
engagement items and SAQ domains

Employee engagement item
and SAQ domain

Year

2009 2011 2013

1. I know what’s expected of me at work.

Teamwork climate 0.38* 0.37* 0.45*
Safety climate 0.55* 0.43* 0.31*

2. I have the materials and equipment I need to do my work right.

Teamwork climate 0.49* 0.29* 0.36*

Safety climate 0.54* 0.25 0.38*

3. At work I have the opportunity to do what I do best every day.

Teamwork climate 0.48* 0.38* 0.41*
Safety climate 0.6* 0.39* 0.39*

4. In the last seven days, I have received recognition or praise for doing
good work.

Teamwork climate 0.31* 0.35* 0.15

Safety climate 0.51* 0.44* 0.26*

5. My supervisor, or someone at work, seems to care about me as a
person.

Teamwork climate 0.5* 0.35* 0.31*

Safety climate 0.66* 0.54* 0.45*
6. There is someone at work who encourages my development.

Teamwork climate 0.55* 0.56* 0.41*
Safety climate 0.66* 0.57* 0.42*

7. At work, my opinion seems to count.

Teamwork climate 0.53* 0.48* 0.46*
Safety climate 0.55* 0.53* 0.37*

8. The mission or purpose of my company makes me feel my job is
important.

Teamwork climate 0.47* 0.45* 0.3*

Safety climate 0.58* 0.47* 0.2

9. My associates or fellow employees are committed to doing quality
work.

Teamwork Climate 0.44* 0.5* 0.36*

Safety Climate 0.52* 0.45* 0.34*

10. I have a best friend at work.

Teamwork climate 0.05 0.23 0.17

Safety climate 0.13 0.2 0.43*

11. In the last six months, someone at work has talked to me about
progress.

Teamwork climate 0.38* 0.38* 0.25

Safety climate 0.39* 0.41* 0.42*
12. In the last year, I have had opportunities at work to learn and grow.

Teamwork climate 0.47* 0.52* 0.39*

Safety climate 0.51* 0.54* 0.34*

*p<0.05, correlations >0.4 are listed in bold.
SAQ, Safety Attitudes Questionnaire.
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DISCUSSION
Our results suggest moderate to strong positive corre-
lations (r=0.43–0.69) between employee engagement
and unit-level indices of safety attitudes. All four
safety attitude domains demonstrated similar, moder-
ate to positive correlations with engagement across
three time points, suggesting a relatively consistent
relationship between the two measures. Importantly,
this relationship remained relatively stable despite
increases over time in the number of eligible respon-
dents. Although changes in unit structure over time
(eg, moves and reconfigurations occurring largely in
2012) prevented us from conducting true longitudinal
analysis, the results suggest a potentially meaningful
association between employee engagement and health-
care worker perceptions of safety culture that may
warrant more robust future investigation. Clearly
numerous factors may mediate, moderate or otherwise
help to characterise and explain this simple observed
association. Future research can provide valuable
insight in these areas.
Others have evaluated the association between

either safety culture or engagement on a variety of
outcomes important to healthcare delivery and patient
safety, and many methods proposed to improve scores
on one or the other instrument.25 48–51 In practice,
many hospitals across diverse international settings
have chosen to invest significant resources in measur-
ing healthcare worker perceptions of patient safety
culture and/or engagement on a regular basis in an
effort to improve organisational culture, staff satis-
faction, commitment and patient safety. For example,
the UK’s National Health Service (NHS) has invested
in measuring employee engagement across its nearly
1.3 million staff since 2009.52 The NHS has also
supported evaluations of patient safety culture
metrics and periodic efforts to measure perceptions
of culture across multiple trusts since 2006.53 54

Additionally, accreditation standards, including those
of the Joint Commission and Joint Commission
International, call for regular assessment of safety
culture.55 In the USA alone, >650 hospitals volun-
tarily contributed patient safety culture survey data
to a national database maintained by the Agency for
Healthcare Research and Quality in 2014.56 Despite
widespread implementation of these metrics, the
relationship between safety culture and employee
engagement had remained relatively unclear.57–59

Also unclear has been the degree to which the two
tools reflect attitudes or behaviours similar enough
to warrant focusing time and effort on use and
improvement of a single tool, or, alternatively,
whether interventions may be developed to impact
both arenas more efficiently. Additionally, our results
suggest value in understanding the reciprocal impact
of different interventions designed to improve
engagement, reduce burnout or improve perceptions
of patient safety culture.

LIMITATIONS AND FUTURE DIRECTIONS
Although this analysis of routinely collected organisa-
tional data does not support inferences regarding
causality, it does advance understanding of the direc-
tionality and degree of association between healthcare
worker perceptions of safety culture and engagement
at work. Independent collection of these two assess-
ments did limit our analysis in that minimally different
inclusion criteria, turnover and unit staffing allocation
methods resulted in differences in the total number of
respondents surveyed by the two instruments.
Additionally, although all engagement data were col-
lected via online survey for the units included in this
study, 39% of hospital units collected SAQ data in
2009–2010 via paper, while only 14% used only
paper in 2013, which may have introduced non-
response bias. We were not able to control for survey
modality, but we note that even though overall
response rates decreased across the time period of our
study, actual survey scores did not demonstrate a
uniform pattern of change corresponding to the
decreased use of paper-based methodology. Arguably,
moreover, conducting the surveys independently
helped to mitigate some forms of mono-method bias.
Our findings must also be considered in the context
of multiple comparisons. Adjusting for multiple com-
parisons (eg, using a Bonferroni-style correction
method) can reduce type I error (ie, the error of
rejecting the null hypothesis when it is true) but it will
be at the cost of inflating type II error (ie, incorrectly
accepting the null hypothesis to be true when instead
the alternative hypothesis is correct). Given the
exploratory nature of this work, we opted to not
apply such a correction when interpreting statistical
significance, though we recognise its importance. In
light of this fact, although results with a p value of
<0.05 are considered significant and worth mention-
ing, we note that all of our findings related to engage-
ment Grand Mean scores (table 2) demonstrated p
values at or below 0.001, and, on the item, level we
focused on findings with associations of 0.40 and
above (table 3). Finally, our findings may also be
limited by the fact that we were unable to control for
staffing levels and severity of illness in the study units,
given the retrospective nature of the work. Our find-
ings do, however, suggest an area in which healthcare
quality improvement efforts might be streamlined.

CONCLUSIONS
Overall, our results suggest an association between
unit-level perceptions of safety culture and employee
engagement over time in a large urban academic
medical centre. Future research is needed in order to
more fully understand temporal patterns and causal
pathways between engagement and the broader con-
struct of patient safety culture; however, our results
support conceptual arguments that patient safety and
working environments that motivate and engage
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employees are meaningfully associated. Practically,
these findings support the development of approaches
to improving patient safety that pair human resource,
development and leadership interventions with trad-
itional safety and quality improvement approaches.
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