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Abstract
Objective  The positive deviance approach seeks to 
identify and learn from exceptional performers. Although 
a framework exists to apply positive deviance within 
healthcare organisations, there is limited guidance to 
support its implementation. The approach has also rarely 
explored exceptional performance on broad outcomes, 
been implemented at ward level, or applied within 
the UK. This study develops and critically appraises a 
pragmatic method for identifying positively deviant wards 
using a routinely collected, broad measure of patient 
safety.
Design  A two-phased observational study was 
conducted. During phase 1, cross-sectional and temporal 
analyses of Safety Thermometer data were conducted 
to identify a discrete group of positively deviant wards 
that consistently demonstrated exceptional levels of 
safety. A group of matched comparison wards with above 
average performances were also identified. During phase 
2, multidisciplinary staff and patients on the positively 
deviant and comparison wards completed surveys to 
explore whether their perceptions of safety supported the 
identification of positively deviant wards.
Setting  34 elderly medical wards within a northern region 
of England, UK.
Participants  Multidisciplinary staff (n=161) and patients 
(n=188) clustered within nine positively deviant and 
comparison wards.
Results  Phase 1: A combination of analyses identified 
five positively deviant wards that performed best in the 
region, outperformed their organisation and performed 
consistently well over 12 months. Five above average 
matched comparator wards were also identified. Phase 2: 
Staff and patient perceptions of safety generally supported 
the identification of positively deviant wards using Safety 
Thermometer data, although patient perceptions of safety 
were less concordant with the routinely collected data.
Conclusions  This study tentatively supports a pragmatic 
method of using routinely collected data to identify 
positively deviant elderly medical wards; however, it 
also highlights the various challenges that are faced 
when conducting the first stage of the positive deviance 
approach.
Trial registration number  UK Clinical Research Network 
Portfolio (reference-18050).

Background 
Despite extensive efforts to improve, patient 
safety continues to be a pervasive problem 
across the globe.1 2 Traditionally, these efforts 
have focused on past errors and harm, but 
there are increasing calls to also explore 
how ‘safe’ patient care is delivered.3 4 Positive 
deviance provides an asset-based approach 
to improving the quality and safety of 
healthcare.5 6 The approach seeks to iden-
tify and learn from those who demonstrate 
exceptional performance on an outcome of 
interest.6 It assumes that solutions to prob-
lems already exist within communities and 

Strengths and limitations of this study

►► There is limited guidance to support the identification 
of positive deviants in healthcare settings. This study 
develops a method for identifying positive deviants 
using routinely collected data.

►► A combination of four different analyses (including 
performance rankings, comparisons with 
organisational level performances and Statistical 
Process Control methods) were conducted to provide 
a pragmatic yet robust method for identifying a 
discrete group of positively deviant wards that 
performed exceptionally well on a broad outcome 
of safety.

►► Staff and patient perceptions of safety were 
measured using validated surveys to explore 
whether they supported the identification of 
positively deviant wards using routinely collected 
data.

►► Due to the small sample size (n=9 wards) it was 
not possible to statistically assess whether staff 
and patient perceptions of safety supported the 
identification of positive deviants using routinely 
collected Safety Thermometer data.

►► The study was conducted on elderly medical wards 
and so further research is required to explore 
whether the methods can be generalised to identify 
positive deviants in other healthcare settings.
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that positive deviants (individuals, teams or organisa-
tions) identify these solutions and succeed despite facing 
similar constraints as others.

Bradley et al7 have proposed a four-stage framework 
to implement the positive deviance approach within 
healthcare organisations. Positive deviants, who display 
exceptionally high performance, are identified using 
routinely collected data (stage 1). Hypotheses about how 
they succeed are generated using qualitative methods 
(stage 2). These hypotheses are quantitatively tested in 
larger, more representative samples (stage 3), and then 
disseminated to others with the help of key stakeholders 
(stage 4). Despite the increasing popularity of the posi-
tive deviance approach,8 there is little evidence or prac-
tical guidance to support its application within healthcare 
organisations.9 10

Identifying positive deviants who demonstrate exceptional 
performance
Identifying positive deviants may be the most crucial 
stage of Bradley et al’s7 framework as subsequent stages 
hinge on its perceived legitimacy. Misidentification could 
lead to the generation of hypotheses that do not capture 
the factors that facilitate exceptional performance.  
Bradley et al7 suggest that positive deviants should be iden-
tified by ranking routinely collected data, and previous 
healthcare applications have, for example, identified 
three of the top 10 clinics with the best anticoagulation 
control11 or the top quintile of primary care medical 
homes with the most improved diabetes outcomes.12 
However, performance rankings can differ depending 
on the rating systems that are used, creating confusion 
and contradiction about who demonstrates high and low 
performances.13–15 Positive deviants are also supposed to 
demonstrate exceptional rather than just good performances 
on the outcome of interest,7 but rankings or league tables 
simply appraise performances along a continuum without 

differentiating a distinct group of ‘outliers’ or positive 
deviants from the rest of a population.

Previous healthcare applications of the approach have 
predominantly identified positively deviant organisations 
(eg, hospitals) or individuals.9 This is despite greater 
amounts of variation existing at the level of a hospital 
ward or unit16–18 and the majority of frontline care being 
delivered by the multidisciplinary teams that work within 
these clinical microsystems.19 Previous applications have 
also typically focused on specific processes or outcomes 
of care such as hand hygiene compliance and the inci-
dence of healthcare-associated infections.9 Although it is 
relevant to explore positive deviance in this way, factors 
that contribute to safety often operate across various 
levels of the system and affect multiple outcomes.20 21 If 
ward teams succeed on broad outcomes of care there are 
likely to be some underlying, latent factors that facilitate 
their success. Understanding these factors and spreading 
the associated strategies may generate more far-reaching 
improvements in quality and safety. However, it remains 
unknown whether positively deviant wards or units can 
be identified accurately using a routinely collected, broad 
and multidimensional measure of patient safety.

The shortcomings of using routinely collected data, 
such as publication lags, coding differences and data 
gaming, are well documented.22–24 Nonetheless, if 
positive deviance is to become a useful improvement 
approach, its methods must be pragmatic and acces-
sible for healthcare organisations, networks and front-
line improvers to use. Routinely collected and publicly 
available data are therefore required, especially when 
applying the approach across several different wards, 
units or organisations. In preparation for this study, 
various routinely collected measures of safety within the 
UK’s National Health Service (NHS) were identified (eg, 
Hospital Episode Statistics25 and the NHS Staff Survey26), 
but the NHS Safety Thermometer (ST) was identified as 

Figure 1  Scatterplot comparing average ST harm-free care performances at ward and NHS Trust (organisation) levels. NHS, 
National Health Service; ST, Safety Thermometer.  
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the only routinely collected, broad measure of safety that 
is publicly available at ward level. Each month, the NHS 
ST is used to measure four commonly occurring patient 
harms—falls, pressure ulcers, venous  thromboembolism 
and urinary tract infections. These data are used to report 
on the proportion of ‘harm-free care’ that is delivered at 
ward, specialty and organisational levels.27 During this 
study, NHS ST data will be used to identify positively 
deviant ward teams that deliver exceptional levels of safe 
patient care.

One of the key challenges to improving the quality 
and safety of healthcare is convincing people to adopt a 
chosen solution.28 The positive deviance approach seeks 
to identify solutions from within with the assumption 
that these solutions will be acceptable to others, feasible 
to implement and sustainable over time.5 6 However, if 
staff and/or patients do not perceive positive deviants to 
be performing exceptionally well, they may not engage 
with the positively deviant strategies that are dissemi-
nated during stage 4 of the Bradley et al7 framework. As 
this study is one of the first applications of the approach 
to identify positive deviants at ward level using a broad 

measure of safety, this study also sought to assess the 
extent to which staff and patient perceptions of safety 
supported the identification of positively deviant wards via 
ST data. A number of validated surveys exist to measure 
staff perceptions of ‘safety culture’—the shared values, 
beliefs, norms and attitudes that guide how healthcare 
staff behave in order to maintain safety.29 Furthermore, 
there is increasing evidence to suggest that patients can 
be involved in maintaining their own safety—patients are 
able to identify adverse events and can provide a unique 
perspective on the safety of care.30–32

Study design and aims
Based on these gaps in the literature, the overarching aim 
of this observational study was to develop and critically 
appraise a robust yet pragmatic method for identifying 
positive deviants at ward level using a routinely collected, 
broad outcome of safety. The study was conducted in two 
phases. During phase 1, we sought to apply a rigorous and 
robust analysis (compared with simply ranking data) to 
the ST’s harm-free care data to identify a distinct group 
of positively deviant wards that demonstrated exceptional 

Figure 2  Run charts comparing ward and regional level monthly ST harm-free care performance across a 12-month period. 
Each square represents an individual ward within the population. Wards are numbered consecutively according to their 
pseudonym (from top left to bottom right across the rows). Black lines represent a ward’s monthly harm-free care performance. 
Grey lines represent the region’s average monthly performance. NHS, National Health Service;  ST, Safety Thermometer . 
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levels of safety over a 12-month period. To try and iden-
tify positively deviant ward teams that were delivering 
exceptionally safe patient care under challenging circum-
stances, elderly medical wards were sampled because 
older patients are particularly vulnerable to safety inci-
dents and harms such as falls and pressure ulcers.33 34 
Phase 2 of this study aimed to explore whether staff and 
patient perceptions of safety (which were measured using 
surveys) were similar to, or at odds with, the routinely 
collected NHS ST data that had been used to identify the 
positively deviant wards.

Although this particular study focuses solely on stage 
1 of the Bradley et al7 framework, it also contributes to 
a wider application of the positive deviance approach35 
which seeks to generate hypotheses about how the posi-
tively deviant ward teams deliver exceptionally safe patient 
care. The qualitative findings from this wider application 
(stage 2 of the framework) will be published separately. 
To the authors’ knowledge, this study is one of the first 
applications of positive deviance within the English NHS.

Phase 1 methods
This paper adheres to the Strengthening the Reporting 
of Observational Studies in Epidemiology statement.36 A 
complete checklist can be found in online supplementary 
file 1.

Sample
Elderly medical wards (n=36) were identified from 
within 13 acute NHS Trusts (healthcare organisations) 
in a northern region of England, UK. This represented  
10% of all acute NHS Trusts in England. Elderly medical 
wards were defined as those providing 24-hour, acute, 

medical care for elderly patients (>65 years); with dedi-
cated multidisciplinary teams; and patient stays typically 
exceeding 48 hours. Specialty wards (eg, stroke, rehabili-
tation and assessment units) were excluded to maximise 
homogeneity within the sample.

Data extraction
For all wards ST data were extracted from a publicly 
accessible website37 for a 12-month period—August 2013 
to July 2014. Data were extracted for the ST’s ‘harm-free 
care’ measure and all of the individual ST harms at two 
different levels: ward level for all patients; and Trust level 
for acute patients over 70 years.35 Double blinding during 
both study phases ensured that researchers (RB, RL, NT 
and IK), staff and patients were not aware of how wards 
compared with each other on their ST performances.

Analysis
Pragmatic cross-sectional and temporal analyses were 
conducted to identify a distinct group of positively 
deviant elderly medical wards that displayed exception-
ally high performance on the ST harm-free care measure. 
Initially, in line with guidance7 and previous applica-
tions,9 wards were ranked on their average harm-free 
care performances and then three further analyses were 
conducted. First, to ensure that positive deviants’ success 
was not simply a function of organisational performance, 
a scatterplot compared wards with their respective NHS 
Trust level data. Second, as small sample sizes increase the 
likelihood of variability being attributable to chance,38 a 
funnel plot compared ward  level performances against 
their average sample sizes. Third, performances were 
assessed over the 12-month period using run charts.39 
Monthly ward level data were compared with the monthly 

Figure 3  Funnel plot of average ST harm-free care performance and average sample size. ST, Safety Thermometer. 
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regional average, and run charts were visually assessed 
to identify consistent outperformers. Statistical Process 
Control (SPC) methods such as run charts and funnel 
plots are increasingly being promoted to assess variation 
within healthcare.40 41 Performance variations exist within 
any stable system and SPC methods can be used to distin-
guish between variation that occurs by chance (ie, noise 
in the system) and variation that has an assignable cause 
(ie, a signal of positive deviance).42

Identification of wards
Analyses were compared to identify a distinct group 
of positively deviant elderly medical wards. Individual 
harms data were also assessed to ensure that positive 
deviants performed well across all measures in the ST’s 
harm-free care composite. In preparation for phase 2 of 
this study, comparison wards with slightly above average 
ST performances were identified. As is the case for many 
sources of publicly available data, it was not possible to 
conduct any case  mix adjustments on ST data. Conse-
quently, comparator wards were matched to positive 
deviants on three key variables to increase homogeneity 
within the sample: patient gender—mixed, female or 
male; NHS Trust type—teaching and/or foundation 
trusts; and a routinely collected measure of depriva-
tion.43 To ensure that positive deviants did not simply 
care for younger, and thus comparatively more healthy 
patients,33 34 administrative average patient age data 
were analysed post hoc.

Phase 1 results
Data were analysed for 34 elderly medical wards clustered 
within 13 NHS Trusts. Two wards with over 50% missing 
data were excluded. Average harm-free care perfor-
mances ranged from 70.56% to 92.68%. (Online supple-
mentary file 2 presents all ward rankings.) Wards 7, 4, 
17, 31, 36 and 29 were the only wards to outperform 
their respective Trusts on the ST harm-free care data 
(figure 1). The first five of these also ranked the highest 
in the sample while ward 29 ranked eighth. Visual assess-
ment of the run charts (figure  2) indicated that wards 
7, 17, 31, 36, 4 and 15 consistently outperformed the 
regional average over 12 months, with greater certainty 
held for those wards listed first. Although none of the 
wards exceeded the funnel plot’s three SE control limits, 
wards 7, 4, 17, 31 and 36 exceeded them at two SEs 
(figure 3).

Using a combination of these four analyses, five wards  
(7, 4, 17, 31 and 36) were identified to form a distinct group 
of positive deviants. These wards demonstrated the best 
performances (rankings); outperformed their respective 
NHS Trusts (scatterplot); consistently outperformed over 
12 months (run charts); and their performance variation 
was attributable to more than chance alone (funnel plot). 
They also performed well—around/above average—for 
each individual ST harm (online supplementary file 2). 
Wards 29 and 15, which were identified through the scat-
terplot and run charts respectively, did not exceed the 
funnel plot control limits and so were not deemed to be 
positively deviant.

Table 1  Ward level descriptive statistics for all staff and patient survey measures

ST harm-free care 
(Phase 1)
Mean %

Patient Measure 
of Safety
Mean (SD)*

Friends and 
Family Test
Mean (SD)*

CQUIN
Mean (SD)†

Patient Safety 
Grade
Mean (SD)*

Positively deviant wards 

 � Ward 1 90.14 4.33 (0.45) 4.71 (0.56) 2.48 (0.45) 4.29 (0.56)

 � Ward 3 92.68 4.21 (0.34) 4.55 (0.67) 2.58 (0.47) 4.21 (0.70)

 � Ward 6 91.48 3.94 (0.37) 4.14 (1.15) 2.45 (0.32) 4.09 (0.54)

 � Ward 10 90.97 4.52 (026) 4.65 (0.49) 2.53 (0.48) 4.13 (0.78)

Comparison wards 

 � Ward 2 88.48 4.11 (0.53) 4.26 (0.75) 2.25 (0.50) 3.50 (1.15)

 � Ward 4 87.72 4.09 (0.39) 4.26 (1.00) 2.43 (0.45) 4.07 (0.48)

 � Ward 5 85.17 3.96 (0.39) 4.15 (1.23) 2.18 (0.58) 4.05 (0.52)

 � Ward 8 87.90 4.51 (0.27) 4.75 (0.44) 2.48 (0.33) 3.69 (0.79)

 � Ward 9 88.01 4.30 (0.36) 4.46 (0.88) 2.50 (036) 3.29 (1.16)

Average 

 � PD group 91.33 4.24 (0.41) 4.51 (0.78) 2.51 (0.43) 4.18 (0.67)

 � Comparison 
group

87.46 4.20 (0.43) 4.38 (0.92) 2.38 (0.46) 3.71 (0.91)

*Measured on a 0–5 Likert scale.
†Measured on a 0–3 Likert scale. Higher scores represent safer perceptions of patient care on all measures.
CQUIN, Commissioning for Quality and Innovation; PD, positive deviant; ST, Safety Thermometer.

group.bmj.com on March 13, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 

https://dx.doi.org/10.1136/bmjopen-2017-020219
https://dx.doi.org/10.1136/bmjopen-2017-020219
https://dx.doi.org/10.1136/bmjopen-2017-020219
http://bmjopen.bmj.com/
http://group.bmj.com


6 Baxter R, et al. BMJ Open 2018;8:e020219. doi:10.1136/bmjopen-2017-020219

Open Access�

In total, five matched comparison wards with slightly 
above average ST harm-free care performances were 
also identified. Independent samples t-tests indicated 
that positively deviant wards (M=91.33, SD=0.92) signifi-
cantly differed from comparators (M=87.46,  SD=1.31, 
t8=5.42,  P=0.001) and all other wards in the region 
(M=83.85,  SD=4.57, t32=3.61,  P=0.01) for average ST 
harm-free care performance. Online supplementary file 
3 presents the key characteristics of the positively deviant 
and comparison wards. Although it was not sufficiently 
powered due to the small sample size (n=9), a post hoc 
analysis of administrative data for average patient age 
suggests that positively deviant wards (M=85.1, SD=2.11) 
did not care for younger, and thus more healthy 
patients, than the comparison wards (M=84.92, SD=1.42, 
t7=0.15, P=0.88).

Phase 2 methods
Participants and recruitment
The positively deviant and comparison wards identified 
during phase 1 were invited to participate in phase 2 
of the study. One positively deviant ward was unable to 
take part. Up to 20 patients and a minimum of 50% of 
the multidisciplinary ward team were recruited oppor-
tunistically to complete surveys assessing their percep-
tions of safety on the ward. Eligible patients were 65 
years or older, were deemed to have capacity and were 
considered to be physically well enough. Staff could 
hold any job role and be of any professional grade. The 
patient sample size of 20 was determined by previous 
research; recruiting beyond 20 participants only mini-
mally narrows the CIs for the main measure in the 
patient survey.44 45 A 30%–50% response rate for the staff 
survey has also previously been reported.46 All recruit-
ment was conducted between February and August 2015 

(due to publication lag of ST data and the time taken to 
gain ethical approvals and NHS permissions). Double 
blinding was retained.

Data collection tools
Patient survey
Patients completed the Patient Measure of Safety 
(PMOS) which gathers feedback from hospitalised 
patients about the safety of their care and assesses 
perceptions about factors that contribute to safety.30 47 
A total of 44 items are scored on a 5-point Likert scale 
ranging from strongly agree to strongly disagree. These 
items measure nine safety domains: communication and 
team working; organisation and care planning; access 
to resources; ward type and layout; information flow; 
staff roles and responsibilities; staff training; equip-
ment (design and functioning); and delays. A stand-
alone item measures dignity and respect. The PMOS 
has been validated, is reliable and considered accept-
able to patients.30 47  Patients also completed the NHS 
Friends and Family Test (FFT)—a single-item measure 
of patient experience used in the UK,48 and three items 
that had previously been a part of the NHS Commis-
sioning for Quality and Innovation (CQUIN) payment 
framework.49

Staff survey
Multidisciplinary staff completed the Patient Safety 
Grade (PSG) which asks them to grade their ward on 
overall safety using a 5-point Likert scale (excellent to 
failing). The PSG is one of four outcomes within the vali-
dated Hospital Survey on Patient Safety Culture where 
non-required outcomes can be removed.46 50 51 This 
single item was used to maximise response rates.52 The 
patient and staff surveys were published with the study  
protocol.35

Table 2  A visual representation of how positively deviant and comparison wards, which were identified using routinely 
collected ST data, ranked on patient and staff perceptions of safety

Rank

Routinely collected 
ST harm-free care 
(phase 1)

Patient and staff perceptions of safety (phase 2)

Patient Measure of 
Safety

Friends and Family 
Test CQUIN

Patient Safety 
Grade

1 (High) Ward 3 Ward 10 Ward 8 Ward 3 Ward 1

2 Ward 6 Ward 8 Ward 1 Ward 10 Ward 3

3 Ward 10 Ward 1 Ward 10 Ward 9 Ward 10

4 Ward 1 Ward 9 Ward 3 Ward 1 and Ward 8 Ward 6

5 Ward 2 Ward 3 Ward 9 Ward 4

6 Ward 9 Ward 2 Ward 4 and Ward 2 Ward 6 Ward 5

7 Ward 8 Ward 4 Ward 4 Ward 8

8 Ward 4 Ward 5 Ward 5 Ward 2 Ward 2

9 (Low) Ward 5 Ward 6 Ward 6 Ward 5 Ward 9

Positively deviant wards (as identified by the routinely collected ST data) are shaded in colour. Comparison wards are represented in white. 
Higher ranks represent safer perceptions of patient care on all measures.
CQUIN, Commissioning for Quality and Innovation; ST, Safety Thermometer.
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Procedure
Eligible patients were identified by clinical members of 
the ward team. Researchers provided written and verbal 
information about the study and patients gave written 
informed consent. The patient survey was completed 
electronically and patients chose whether to do this 
independently or with the researcher’s support. Where 
support was requested (eg, due to frailty) the researcher 
simply read the questions and recorded the patient’s 
answers for them.

Paper copies of the staff surveys were distributed by 
the researcher and ward managers to multidisciplinary 
staff at convenient times (eg, clinical handovers). Staff 
placed their completed surveys into a ‘drop box’ which 
was stored securely on the ward. Staff participation was 
incentivised by a prize draw (£20 gift voucher per ward).

Analyses
Blinding was removed. Items within the PMOS and 
CQUIN measures were aggregated to create an overall 
PMOS and overall CQUIN score for each individual 
patient. Individual staff and patient-level data were then 
aggregated to ward level by calculating an average ward 
level score for all measures—the PMOS, FFT, CQUIN and 
PSG. To assess whether staff and patient perceptions of 
safety supported the identification of positive deviants, 
wards were ranked and z-scores were compared in a scat-
terplot. The small sample size (n=9 wards) and dichoto-
mised performance groups prevented statistical analysis.

Phase 2 results
Data were collected from 188 patients and 161 multidis-
ciplinary staff, clustered within nine participating elderly 
medical wards. (Online supplementary file 4 reports all 
recruitment data.) On average, patients were 84.53 years 
old (SD=5.45), and staff were predominantly nurses or 
support workers. Table 1 reports the ward level descrip-
tives for all of the measures. (Minimum and maximum 
values are presented in online supplementary file 4.) Posi-
tively deviant wards performed better than comparators 
across all four measures, although differences between 
the groups were small.

Ranked performances (table 2) highlight that staff on 
positively deviant wards perceived care to be safer than 
staff on comparison wards as measured by the PSG. This 
was also largely true for patients, although their percep-
tions were less concordant with the ST data. Positively 
deviant ward 6 displayed the lowest PMOS and FFT scores, 
and two comparators (wards 8 and 9) performed better 
than some positive deviants on certain patient measures. 
The scatterplot of z-scores (online supplementary file 5) 
compared performances across different normal distribu-
tions. Positively deviant wards predominantly performed 
above the mean and, as a group, generally performed 
better on all measures than the comparison wards 
supporting their identification using ST data.

Discussion
This study developed and critically appraised a method 
for conducting stage 1 of the Bradley et al7 positive devi-
ance framework—identifying positive deviants. More 
specifically, we applied a rigorous and robust analysis to 
the ST harm-free care data to identify positively deviant 
wards that demonstrated sustained exceptional levels of 
safety, and established the extent to which survey-based 
staff and patient perceptions of safety aligned with these 
ST harm-free data. Previous applications of the approach 
have typically identified positively deviant individuals or 
organisations who demonstrate exceptional performance 
on narrow processes or outcomes of care.9 However, 
performance variation also exists between wards/units.18 
Although there is merit to focusing on specific aspects of 
care, this can divert attention away from other important 
aspects of safety reducing opportunities for wider 
improvement, for example, by implementing cultural 
changes that improve several different outcomes (eg, 
improving multidisciplinary teamwork).

During phase 1 of this study, a robust yet pragmatic 
analysis successfully identified a discreet group of five 
statistically different positively deviant elderly medical 
wards with exceptionally high ST harm-free care perfor-
mances. Although these wards did rank top of the 
region, rankings alone did not differentiate between 
positively deviant wards and those that performed well. 
This study therefore advanced the previous methods that 
have been used to identify positive deviants by identi-
fying a distinct and statistically different group of wards 
that ranked best within the region and  outperformed 
their NHS Trust (organisation), performed consistently 
over 12 months and demonstrated success beyond what 
would be expected through chance. SPC methods such 
as funnel plots and run charts are increasingly promoted 
for assessing performance variation within healthcare.40 41 
They combine statistical rigour with sensitive measure-
ment to differentiate between variation that is expected 
by chance and variation that has an assignable cause.42 53 
The methods are also considered to be relatively intui-
tive and pragmatic enough for use by improvers on the 
frontline.41

However, the extent to which wards truly demonstrated 
exceptional performance can be questioned. Wards did 
not exceed the funnel plot’s three SE control limits and 
so their exceptional, outlier status was limited. Further-
more, although positively deviant wards differed statisti-
cally from others, the minimal performance differences 
between them and the ‘next best’ wards highlight the 
importance of considering clinical significance—that is, 
whether differences meaningfully affect patient treat-
ment.54 Positive deviants are supposed to demonstrate 
‘exceptionally’ high performance,7 but there is little 
consensus in the literature about how to differentiate 
between high performance and positively deviant perfor-
mances. Control limits are considered to be conservative 
and can be made more or less stringent depending on the 
context.39 In the absence of extreme outliers, it may still 
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be possible to conduct stage 2 of the Bradley et al frame-
work7 in order to generate useful learning from ‘positive 
deviants’ who simply perform well. However, regardless 
of whether one learns from outlying positive deviants or 
not, it is important to note that there is currently a lack 
of evidence on the methods that should be used to (A) 
effectively uncover positively deviant success strategies, 
and (B) disseminate them to others (stages 2 and 4 of the 
Bradley framework).9 10

During phase 2 of this study, staff and patient percep-
tions of safety did, in the main, corroborate the routinely 
collected ST data, providing tentative support for the 
methods used to identify positively deviant wards. Patients 
on positively deviant wards, though, did not uniformly 
perceive their care to be safer than those on compar-
ator wards. This could be explained by wards adopting 
different approaches to delivering safe patient care; for 
example, if staff emphasise guideline compliance over 
patient-centred care this may influence patient percep-
tions of safety. Furthermore, patients may have unique 
perspectives of safety, which perhaps encompass the 
culture of a ward rather than just the outcomes that are 
reflected in the routinely collected data.31 55 The lack of 
agreement between the FFT, CQUIN and ST measures 
may also have arisen by measuring two associated but 
distinct quality domains—patient experience versus 
safety.56 Fundamentally though, inconsistent patient 
perceptions highlight that different positively deviant 
wards may have been identified had a different broad 
measure of safety (other than the ST) been used.

In addition to these considerations, there are various 
overarching considerations and challenges that are 
faced when applying stage 1 of the Bradley et al frame-
work7 to identify positive deviants. First, there are few 
sources of routinely collected data within the UK’s NHS 
or further afield that broadly measure safety and are 
publicly available at ward level.16 This makes it difficult 
to adopt a pragmatic approach and identify positive devi-
ants across different organisations. Although this study 
provides tentative support for using ST data within a 
UK healthcare setting, the harms measured within this 
tool are particularly pertinent to older people. Conse-
quently, this measure may lack relevance to applications 
of the approach which seek to identify positive deviants 
in different healthcare settings, for example, paediatric 
wards or emergency departments.

Second, positive deviants are assumed to succeed despite 
facing the same constraints as others6 and so it is critical to 
identify them from within a homogenous population 
to ensure that, as far as possible, one is comparing like 
for like. This study increased homogeneity by defining 
elderly medical wards as stringently as possible and by 
sampling matched comparators. However, numerous 
factors are known to contribute to patient safety inci-
dents,57 case  mix adjustments are notoriously difficult58 
and one can never fully control for all confounding vari-
ables when identifying positive deviants. The complexity 
of healthcare means that all ward teams deliver patient 

care within their own unique organisational contexts and 
so it will never be possible to sample a fully homogenous 
population or identify positive deviants that face exactly 
the same constraints as others. This challenge is likely to 
be especially pertinent when comparing performance on 
broad outcomes of safety, when using publicly available 
data and when adopting a pragmatic approach.

Third, although the problems associated with routinely 
collected data are well documented,22–24 there are also 
wider implications of using routine data to identify posi-
tive deviants. Performance variation can arise because 
measurement is conducted in a social context—staff do 
not make decisions about the same things nor do they 
decide things in the same way.59 This is problematic when 
the positive deviance approach seeks to compare perfor-
mances across several different healthcare providers. 
Furthermore, healthcare organisations retrospectively 
measure the absence rather than the presence of safety,60 
and measurement and monitoring systems say nothing 
about how safe patient care currently is or how safe it will 
be in the future.61 This compounds the ability to accu-
rately identify positive deviants and thus the ability to reli-
ably conduct subsequent stages of the approach.

Study limitations
Various study limitations have already been highlighted 
including measuring statistical rather than clinical differ-
ences between positively deviant and comparison wards. 
Due to resource constraints, it was also not possible to 
assess staff and patient perceptions of safety across all 34 
wards that were sampled during phase 1 of the study. The 
resulting small and dichotomised sample during phase 
2 meant that the associations between staff and patient 
perceptions of safety and the ST data could not be assessed 
statistically. Furthermore, some of the differences in 
performance between positively deviant and comparison 
wards were small. Had the comparison group comprised 
negative deviants (the worst performers) rather than 
above average performers, the differences between the 
two groups on each of the quantitative measures may have 
been starker. Many previous applications of stage 1 of the 
positive deviance approach have identified positive and 
negative deviants.35 However, this specific comparison 
group was chosen with the wider application of positive 
deviance in mind,35 so that when we qualitatively explore 
how positive deviants succeed (stage 2 of the framework7) 
we can strive to distinguish between exceptional and good 
performances, not just explore how teams differ from the 
worst in the population.

Finally, as with many routinely collected measures of 
quality and safety, the reliability and validity of the ST 
has been questioned. ST data are collected opportunis-
tically at a single monthly time point,27 harm definitions 
are subject to interpretation62 63 and data collection 
was previously incentivised. However, the ST is used 
to measure performance in most acute NHS Trusts 
and it is the only routinely collected, broad measure 
of safety that is publicly available at ward level in the 
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UK. Additional ST tools, such as the Medications Safety 
Thermometer, have been developed64 65 and so, if these 
can also be used to identify positively deviant wards, 
then the methods tested in this study could have greater 
impact across the NHS.

Conclusions
This study has shown that a distinct group of posi-
tively deviant wards that perform exceptionally well on 
a routinely collected, broad measure of safety can be 
identified using a robust yet pragmatic method, and 
that staff and patient perceptions of safety do, in the 
main, support their identification. It has highlighted the 
challenges faced when selecting a source of routinely 
collected data that provides a valid and reliable measure 
at the appropriate level in order to facilitate perfor-
mance comparisons across wards or units in several 
organisations. Many of these challenges are applicable 
to a variety of different settings and applications of the 
approach and so this study may provide generalisable 
guidance on the methods that can be used to effectively 
apply stage 1 of the Bradley et al framework7 and iden-
tify positive deviants.
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