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Abstract

A methodological study to compare survey-based and 
observation-based evaluations of organisational and safety 
cultures and then compare both approaches with markers of 
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Background: Patient safety concerns have focused attention on organisational and safety 
cultures, in turn directing attention to the measurement of organisational and 
safety climates.
Objectives: First, to compare levels of agreement between survey- and observation-based 
measures of organisational and safety climates/cultures and to compare both measures 
with criterion-based audits of the quality of care, using evidence-based markers drawn 
from national care standards relating to six common clinical conditions. (This required 
development of an observation-based instrument.) Second, to examine whether 
observation-based evaluations could replace or augment survey measurements to mitigate 
concerns about declining response rates and increasing social desirability bias. Third, to 
examine mediating factors in safety and organisational climate scores.
Design: The study had three strands: (A) a postal questionnaire survey to elicit staff 
perceptions of organisational and safety climates, using six prevalidated scales; (B) 
semistructured non-participant observation of clinical teams; and (C) a retrospective 
criterion-based audit carried out by non-clinical auditors to minimise hindsight bias. 
Standardised summary scores were created for each strand, and pairs of measurements 
were compared (strand A with strand B, strand A with strand C, and strand B with strand 
C) using Bland–Altman plots to evaluate agreement. Correlations were also examined. 
Multilevel modelling of Strand A scores explored mediating factors.
Setting and participants: Eight emergency departments and eight maternity units in 
England, UK.
Interventions: None.
Main outcome measures: Examination of feasibility, correlation and agreement.
Results: Strand A: the overall response rate was 27.6%, whereas site-specific rates ranged 
from 9% to 47%. We identified more mediating factors than previous studies; variable 
response rates had little effect on the results. Organisational and safety climate scores 
were strongly correlated (r = 0.845) and exhibited good agreement [standard deviation (SD) 
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differences 0.449; 14 (88%) within ± 0.5; one large difference]. Two commonly used scales 
had high levels of positive responses, suggesting positive climates or social desirability 
bias. Strand B: scoring on a four-point scale was feasible. Observational evaluation of 
teamwork culture was good but too limited for evaluating organisational culture. Strand C: 
a total of 359–399 cases were audited per condition. The results varied widely between 
different markers for the same condition, so selection matters. Each site performed well on 
some markers but not others, with few consistent patterns. Some national guidelines were 
contested. Comparisons: the comparison of safety climate (survey) and teamwork culture 
(observation) revealed a moderately low correlation (r = 0.316) and good agreement [SD 
differences 1.082; 7 (44%) within ±0.5; one large difference]. The comparison of safety 
climate (survey) and performance (audit) revealed lower correlation (r = 0.150, i.e. 
relationship not linear) but reasonably good agreement [SD differences 0.992; 9 (56%) 
within ± 0.5; two large differences]. Comparisons between performance (audit) and both 
organisational climate (survey) and teamwork culture (observation) showed negligible 
correlations (< 0.1) but moderately good agreement [SD differences 1.058 and 1.241; 6 
(38%) and 7 (44%) within ± 0.5; each with two large differences (at different sites)]. Field 
notes illuminated large differences.
Conclusions: Climate scores from staff surveys are not unduly affected by survey 
response rates, but increasing use risks social desirability bias. Safety climate provides a 
partial indicator of performance, but qualitative data are needed to understand discrepant 
results. Safety climate (surveys) and, to a lesser degree, teamwork culture (observations) 
are better indicators of performance than organisational climate (surveys) or attempts to 
evaluate organisational culture from time-limited observations. Scoring unobtrusive, time-
limited observations to evaluate teamwork culture is feasible, but the instrument developed 
for this study needs further testing. A refined observation-based measure would be useful 
to augment or replace surveys.
Funding: The National Institute for Health Research Health Technology 
Assessment programme.
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Executive summary

Background

Concern about avoidable harm during health care has focused attention on actions and values 
that may promote safety, including the identification and promotion of a safety culture. This is a 
multifaceted concept, usually understood to be a subset of organisational culture, encompassing 
norms, attitudes and values that underpin and reinforce behaviours which promote or inhibit safe 
care. The multifaceted and partly invisible natures of organisational and safety cultures render 
them awkward to capture and measure.

Ethnographic studies have provided thick description and important insights relating to key 
interactions within health care. Self-assessment frameworks have been developed to prompt 
and guide practice development within health-care teams. A range of questionnaires, containing 
mainly Likert-scale items, have become popular for measuring facets of culture: their popularity 
may become their downfall as health professionals tire of completing them and knowledge 
develops about ‘correct’ (socially desirable) answers, or if use slips from self-assessment and local 
quality improvement to targets and league tables.

The promotion of positive organisational and safety cultures is aimed at improving the quality 
and safety of care. However, evidence of any such link is conflicting and generally suggests only 
a weak link. The methodological challenges of comparing culture with clinical outcomes are 
substantial. Cultures are multifaceted and vary at different organisational levels, perhaps even 
from team to team and from shift to shift within clinical environments. Assessments of culture 
may vary according to the facets that are measured. It is not possible to identify a best measure 
of the quality of care, and the choice between outcome and process measures is also complicated. 
Much work remains to be done to develop ways to compare variations in culture with variations 
in the quality of care.

Objectives

Our aim was to compare contrasting methods of assessing culture, and to compare each with an 
assessment of the quality of care by:

 ■ assessing organisational and safety climates, using staff surveys, and exploring 
mediating factors

 ■ developing quantified evaluations of safety culture and, if possible, organisational culture, 
using time-limited observations, and examining the coverage and feasibility of assessments

 ■ comparing these two approaches to evaluating facets of organisational and safety cultures
 ■ using criterion-based audit to evaluate the quality of care, and comparing results with 

survey-based assessments of climate and observation-based assessments of culture.

Methods

Data were collected in 16 clinical departments, the emergency department (ED) and delivery 
unit (DU) (labour ward) of eight hospitals within six English strategic health authority areas. The 
strands of data collection were as follows:
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A. A postal questionnaire survey of staff perceptions of organisational and safety climates. This 
used prevalidated questions from the annual NHS staff survey and teamwork and safety 
climate scales developed in the USA. Contextual data about the research sites, demographic 
and role-related variables were used in multilevel modelling to establish whether site-level 
or individual-level factors would mediate staff perceptions of organisational climate and 
safety climate.

B. Semistructured non-participant observation of work in non-treatment, workload 
management areas of the clinical departments, for example near a whiteboard used to 
monitor occupancy and the progress of care. ED observations occurred in the ‘major injuries’ 
section, to match the severity of the audited conditions (strand C). To include fluctuating 
workloads and staffing, observation sampling took place on 6 days of the week (Monday 
to Saturday) between 6 am and midnight. Observations were recorded in field notes. Each 
clinical department was independently observed by two researchers. Service provider 
coresearchers made observations in eight departments (50%) and a service user coresearcher 
observed in three. Observations were augmented by an initial orientation interview with a 
senior member of staff; occasional brief conversations with members of the clinical team 
when this did not disturb their work; and (for 10 clinical departments which took up an offer 
made to all departments) feedback discussions with senior staff or the wider team.

C. Retrospective criterion-based audits of markers (selected from national guidelines) of the 
quality of care for three commonly encountered conditions which had not recently been the 
subject of national audit or quality improvement initiatives. Audits were conducted by non-
clinical staff to minimise hindsight bias. For DUs the audited conditions were normal labour 
and delivery (ND), emergency caesarean section (ECS) and birth following detection of 
grade 2 or 3 meconium-stained liquor during labour (MSL). For EDs the audited conditions 
were acute coronary syndrome (ACS), acute severe asthma (ASA) and fractured neck of 
femur (FNoF). Selection of audit markers was influenced by the grade of related evidence 
and discussion with experienced clinicians: each was considered clinically important. 
Some markers concerned treatment interventions, whereas others concerned making and 
recording observations.

First, data from staff surveys, observations and audits were analysed separately. Second, 
standardised summary scores were created for each strand. Third, pairs of measurements were 
compared: within strand A; strand A with strand B; strand A with strand C; and, finally, strand B 
with strand C. A correlation coefficient scatterplot and a Bland–Altman plot were inspected for 
each comparison.

Results

Research process issues
As this was a methodological study, research processes were examined, as well as outcomes. 
These included experiences of recruiting research sites and subsequent organisation-specific 
research governance processes, which were very variable and caused significant delays; the 
implications of close-coupling of clinical departments and other services contributing to care 
pathways; the impact and management of changes in the research team; and processes for each 
strand of data collection and analysis.

Strand A
We analysed 531 questionnaires. The overall response rate, 27.6%, was in line with similar 
UK studies. Site-specific response rate (range 9–47%, interquartile range 23–36%) was not a 
significant explanatory variable in multilevel analyses of scores for five out of six prevalidated 
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scales, generally allaying concerns about the effect of variable response rates (departments 
with above average response rates returned lower line management scores). The demographic 
profile of respondents broadly reflected the wider National Health Service (NHS) workforce for 
gender and ethnicity. Most (89%) staff survey participants held clinical roles, and 37% managed 
other staff.

Four scales drawn from the annual NHS staff survey produced normally distributed results. 
The American Teamwork Climate and Safety Climate scales produced slightly skewed results, 
owing to high levels of agreement. Their items closely reflect the foci of numerous patient safety 
improvement initiatives. High levels of agreement may represent the development of positive 
teamwork and safety climates. However, some degree of social desirability bias may be included 
in these scores.

Multilevel modelling found several demographic, role-related and professional development 
variables which mediated perceptions of organisational and safety climates. The mediating 
variables differed between scales but included, for example, being a manager, gender, age, years 
of employment with the organisation, professional group, ethnicity and participation in certain 
types of continuing professional development. At departmental level, DUs perceived higher 
organisational error wisdom than EDs. We found no previous studies that investigated the 
mediating effects of a similarly wide range of factors.

Multilevel modelling indicated that scores on the scales selected to elicit perceptions of aspects 
of organisational climate and safety climate predominantly varied at the level of the clinical 
department, not at hospital level.

Standardised summary organisational and safety climate scores were strongly correlated 
(r = 0.845) and exhibited good agreement (evaluated by inspection of a Bland–Altman plot): it 
seems that staff found it difficult to view one aspect of culture positively (or negatively) without 
perceiving the other aspect of culture similarly. Only one site recorded a large difference between 
organisational and safety climate scores. Field notes illuminated this difference, suggesting the 
importance of qualitative data for understanding relationships between different measurements.

Strand B
Observation averaged 31 hours per research site, mainly comprising 12 visits by research 
fellows. The participation of service provider coresearchers was valuable, particularly while 
new non-clinical researchers were developing expertise for trustworthy observations in 
clinical departments. The participation of a service user coresearcher helped ensure that 
researchers’ observations and interpretations did not become too closely aligned with clinical 
perspectives. Onerous research governance procedures inhibited the participation of service 
user coresearchers.

Reactivity to non-participant observers in clinical departments is minimal, possibly because work 
in these areas is constantly observed by a range of stakeholders.

Semistructured observations were guided by a data collection prompt sheet: initially this 
comprised a synthesis of relevant concepts and behaviours identified by earlier research; later it 
was streamlined through use during the study. Scoring used a four-point scale after observations 
had been grouped into eight domains. The instrument developed during this study needs to 
be tested in other contexts and could benefit from development to increase the granularity of 
scoring, thereby increasing discrimination.
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Strand C
The number of cases audited for each condition was as follows: ACS 383, ASA 389, FNoF 384, 
ND 395, ECS 399 and MSL 359.

The methodological preference for non-clinical auditors caused delays in data collection. 
Although funding was available, trusts struggled to identify people to undertake audit work. 
Difficulties were compounded by a climate of research regulation, which strongly discourages 
research access to clinical notes, although recent guidance aims to increase the use of clinical 
records in health services research.

Some markers are much easier to audit than others, and some research sites’ clinical records 
were much easier to audit than others, creating variable resource requirements. The quality of 
case notes, although variable, was adequate to assess recorded adherence to markers of clinically 
important evidence-based practice.

Audit results varied widely between different markers of the quality of care for the same clinical 
condition, both within and between research sites. This suggests, first, that, for an evaluation of 
the overall quality of care, audit results from several markers ought to be averaged to smooth 
variation between markers and, second, it is important not to lose sight of the variation between 
compliance with different markers of the quality of care because each marker is important and 
poor adherence could be clinically significant.

Audit markers that addressed repeating important clinical observations exhibited poor 
compliance, suggesting that this area of clinical practice (or recording clinical practice) may need 
further support. The design of (paper and electronic) clinical record forms can support or inhibit 
the recording of key observations or interventions, and may influence clinical actions.

Audit markers that required multiple observations sometimes yielded zero compliance. 
Other authors have discussed how rules in practice are so numerous that they quickly exceed 
individuals’ ability to act on them. Staff then have to choose which rules to ignore, and may also 
ignore others without realising that they are doing so. This suggests that multifaceted national 
care standards may benefit from scrutiny to establish whether they could be streamlined.

Comparisons between measurements arising from different strands of data 
collection

Observation-based assessment of teamwork climate exhibited reasonably good agreement with 
survey-based assessment of safety climate. After further testing and refinement the observation 
instrument may become a viable alternative to staff surveys of safety climate, where the latter are 
considered unsatisfactory, for example due to declining response rates or concerns about social 
desirability bias or cognitive dissonance. At present, the observation instrument and associated 
field notes are useful to complement surveys and illuminate discrepant results.

Neither relationships between survey-based and observation-based assessments of culture nor 
relationships between these and clinical audit results are easily interpreted linear relationships. 
Consequently, separate measurement of culture and care standards is needed, and further 
research will be required to understand the contribution of one to the other. This study’s 
summary survey-based assessments of safety climate provided the closest levels of agreement 
with summary audit scores (representing the quality of care), suggesting a continued role 
for safety climate surveys. When an observation-based assessment of culture is preferred, 
the instrument developed during this study is practical to use and exhibits moderately good 
agreement with summary audit scores, which is consistent with earlier research suggesting a 
weak relationship.
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Conclusions

Questionnaire-based assessments of climate
 ■ Surveys elicit variable response rates. Although it is prudent to be vigilant, this may not 

negate the usefulness of the measurements of organisational and safety climates.

 ■ Social desirability bias may affect some well-known scales.

 ■ Many factors mediate perceptions of organisational and safety climates. The detail and 
consequences of this require further research.

 ■ Perceptions of organisational and safety climate are highly correlated and in close agreement: 
it is not known whether one is antecedent to the other.

 ■ Perceptions of climate vary at the level of clinical departments rather than at hospital level.

 ■ Survey-based assessments of safety climate exhibited close agreement with summary 
audit scores for most research sites, but large differences were found at two research sites. 
Observation field notes illuminated the differences, suggesting an important role for 
qualitative data alongside quantitative assessments.

Observation-based assessments of culture
Based on 12 purposively sampled half-day visits by non-clinical observers:

 ■ Safety-related facets of teamwork can be observed and scored. The observation-based 
measure of teamwork culture exhibited moderately good agreement with summary audit 
scores, consistent with the weak relationship described in other studies. The framework 
and scoring system developed during this study needs to be tested in other contexts, and 
attention given to greater discrimination in scoring. The current instrument is useful to 
augment survey assessments of safety climate. Following refinement, the instrument might 
be a suitable alternative to staff surveys of safety climate, particularly if survey response rates 
continue to fall, or concerns about social desirability bias in survey responses grow.

 ■ Observation-based assessments of organisational culture proved too limited and offered 
insufficient differentiation in scores. Alternatives include staff surveys, since the prevalidated 
scales used to measure facets of organisational climate appear to function well, and 
organisational ethnographies.

 ■ Non-clinical observers benefit from collaboration with service provider and service user 
observers, but research governance procedures discouraged the participation of service 
user observers.

Criterion-based audit of the quality of care
 ■ Current conditions in NHS trusts and research governance processes discourage audit-based 

research, particularly studies using non-clinical auditors. Recent guidance may mitigate 
many current problems, but the use of non-clinical auditors to minimise hindsight bias 
remains poorly supported.

 ■ Markers requiring repeat observations showed poor compliance, suggesting this area as 
a target for practice development. Improving the design of some clinical record forms 
may help.

 ■ Markers requiring many observations yielded few cases of full compliance but many cases 
in which a subset of observations had been made, suggesting that it may be beneficial to 
examine the evidence for multifaceted care standards and whether any could be streamlined.



xvi Executive summary

 ■ As the selection of audit markers affects performance results, careful choices must be made. 
It is important to avoid auditing only markers that are simple to assess. Use of markers 
employed by other studies will support comparisons. However, regularly audited markers 
will become targets, and so lose their potency as markers of the quality of care.

Funding
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Part I 

Context and study design

The enigmatic concept of ‘safety culture’ ranks high on the list of safety concerns in 
the safety movement.

(Lilford, 2010, p. 1)1
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Chapter 1 

Introduction

Purpose and context

The purpose of the study was to compare measurements of organisational and safety cultures and 
the quality of care, employing two contrasting methods to measure culture. The list of detailed 
aims and objectives can be found in Aims and objectives.

Since the key document An organisation with a memory,2 patient safety and the means of 
promoting it have been high priorities in NHS policy.3–5 The Department of Health set up 
the National Patient Safety Agency in 2001, and funded a Patient Safety Research Portfolio, 
beginning in 2001, with the final tranche of its 50 commissioned studies reporting during 2010.1,6 
In parallel, the Health Foundation commissioned the Patient Safety Initiative (2004–8).7

Policy and academic work associated with patient safety draws on a large body of international 
research and practice development focused on patient safety that began in the early 1990s. 
Landmark reports8–10 showed that avoidable harm to patients was occurring frequently in 
health care. Understanding of patient safety quickly drew in ideas developed from studies of 
other safety-critical endeavours, for example aviation, offshore drilling, and nuclear power and 
chemical plants.11–14 The World Health Organization is supporting patient safety research across 
the world.15

An organisation with a memory2 recognises that organisational factors play a key role in patient 
safety. Research suggests that significant organisational influence is transmitted not only or 
mostly through particular processes or directives but through organisational culture:16 the 
term ‘safety culture’ has been used to denote those aspects of organisational culture that have 
particular relevance to the promotion of patient safety.17 If a positive safety culture can contribute 
to safer care (or a negative safety culture can contribute to less safe care) we need to know how to 
recognise and promote positive safety cultures. Chapter 2 synthesises a selection of the literature 
concerning safety culture.

Our definitions of organisational and safety culture are as follows. Organisational culture is 
the collection of shared beliefs, values and norms of behaviour found in an organisation;18 
safety culture is the subset of those values, beliefs and norms that relate to safety.19 Climates 
are distinguished from cultures: organisational climate refers to the aggregate of individual 
perceptions, practices, policies, procedures and routines in an organisation, while safety climate 
refers to the aggregate of those perceptions as they relate to safety.20 Climates are regarded as 
representing the surface manifestations of underlying cultures.21

Evaluating and measuring organisational and safety cultures may allow organisations to identify 
areas for improving patient safety. Qualitative or quantitative assessments of culture may identify 
priorities for quality improvement interventions and act as a baseline for subsequent assessments. 
Questionnaires and other diagnostic frameworks for self-evaluation have been developed for 
this purpose and are widely used (see Chapter 2). In the UK, the National Patient Safety Agency 
(NPSA) and the ‘Patient Safety First!’ campaign promoted the use of safety climate questionnaires 
and safety culture diagnostic frameworks for ongoing quality improvement in a wide range of 
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health care settings.22,23 At the beginning of this study, the best-known and most extensively 
validated safety climate questionnaires were the Safety Attitudes Questionnaire (SAQ),24 and the 
subset Teamwork and Safety Climate Survey:25 we used the latter in this study (see Chapter 3, 
Strand A: staff survey).

Safety climate questionnaires are inexpensive to administer and can be analysed quickly, so if 
they measure something that promotes high-quality care they are a valuable resource. However, 
questionnaire scores can be susceptible to ‘social desirability bias’26 or be invalidated by ‘cognitive 
dissonance’: the inability of staff to accept evidence that the service that they work in is less than 
safe.27 Postal questionnaires, in particular, can elicit very low response rates or variable response 
rates depending upon the degree of interest recipients have in contributing their views on the 
topic of the questionnaire28 and, if there are systematic differences between responders and non-
responders, non-response bias influences results. Response rates among health-care professionals 
appear to be falling29,30 and, since increased health-care delivery pressures and a rising number of 
requests to complete questionnaires or similar forms are thought to be probable causes, this trend 
looks set to continue.

In parallel with the development and promotion of questionnaires and other diagnostic 
frameworks, there has been investment in ethnographic studies focused on patient safety (see 
Chapter 2, Ethnographic methods, and Dixon-Woods31). Ethnographies focus on culture and 
illuminate microsocial interactions. They are thus well aligned with the concerns of the patient 
safety movement. However, ethnographies require participant observers to undertake lengthy 
immersion in the environment which is being studied, which makes them relatively expensive 
and slow to report. It is also difficult to conduct ethnographies on multiple sites. Consequently, 
interest in exploring whether less intensive observation can yield useful insights grew, alongside 
interest in whether any insights could be linked to the quality of care. Strategic observation 
combined with other data sources were used in clinical governance review and inspection,32 
and highly structured observations have been used to measure the success of specific quality 
improvement interventions; for example, Catchpole and colleagues33 examined patient handover 
from surgery to intensive care. Our study required a quantifiable approach to evaluating culture 
‘holistically’, using time-limited observations and yielding results that could be compared with 
survey-based assessments of climate and indicators of the quality of care. There were no well-
established methods or prevalidated instruments for this task, so the iterative development of 
a suitable observation framework and scoring scheme formed a substantial part of the study. 
We used semistructured observation and brief key informant interviews, informed by an 
earlier ethnography conducted by three members of the study team.34 The observation strand 
of this study will be described in Chapter 3, Strand B: observation-based holistic evaluation of 
safety culture.

At present, too little is known about how cultures and climates relate to the quality of care. Three 
studies16,35,36 found limited evidence to support or to challenge the hypothesis that organisational 
culture and health-care performance are linked: where found, links tend to be contingent and 
complex. However, Singer and colleagues37 suggested that aspects of safety climate and safety 
performance are related, while Silva and colleagues38 found organisational climate and safety 
climate to be inversely correlated with the incidence of accidents.

Bringing together these strands in patient safety research, this study sought to compare 
organisational and safety cultures as measured by questionnaire and observational tools, and 
markers of quality of care. Thus, data were collected from eight consultant-led delivery units 
(DUs) and eight emergency departments (EDs) in England. A DU is one of the specialised 
clinical areas provided within the continuum of care offered by maternity services. Local terms 
vary, but DU and delivery suite were the most common terms used at the research sites in this 
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study. Occasionally, people referred to the labour ward. Some research sites preferred to refer to 
themselves as accident and emergency (A&E) departments, whereas others preferred ED. More 
recent literature and advice from practitioners suggested that the use of the term ED is growing 
and now outstrips the use of A&E, so ED will be used throughout this report. 

The research sites were located in 6 out of 10 English strategic health authorities (see Table 3). 
There were three equally important strands of data collection (described in Chapter 3), named 
strands A, B and C for ease of later reference:

 ■ strand A, ‘staff survey’: a postal questionnaire for staff at each research site to elicit 
perceptions of organisational and safety climates, and identify some of the factors that may 
influence these perceptions

 ■ strand B, ‘observation-based holistic evaluation’: a profile of scores for organisational 
and team factors representing aspects of organisational and safety culture, derived from 
semistructured observations and brief key informant interviews

 ■ strand C, ‘audit’: audits of evidence-based markers of the quality of care for three purposively 
selected conditions commonly encountered in the research sites.

These data sets allowed examination of different ways of capturing facets of organisational and 
safety cultures and comparison of findings. In particular, comparisons aimed to establish whether 
clinical departments with high (or low) scores for the facets of culture captured in strand A also 
score highly (or poorly) for the facets of culture captured in strand B: in effect asking whether 
these two approaches to measuring culture would agree. In addition, the study afforded the 
opportunity to compare evaluations of culture from strands A and B with markers of the quality 
of care, which were collected in strand C. These comparisons will explore whether clinical 
departments with high (or low) scores for the facets of culture captured in strand A or strand B 
also score highly (or poorly) against the selected markers of the quality of care, again exploring 
whether there is agreement between different approaches to assessment.

Funding for this study

This study was designed in response to one of the final calls for research proposals from the 
Patient Safety Research Portfolio (see above) in January 2005. This commissioning round was 
halted as a result of a review and restructuring of Department of Health funding streams. 
Subsequently, a similar call was issued by the NHS R&D Methodology Programme in April 2006 
(RM05/JH33; see Appendix 1). This study was funded to run from September 2007 to August 
2010. Further restructuring of Department of Health research programmes led to this study 
being transferred to the MRC-NIHR portfolio and renumbered as 06/92/06. During the study, 
excessive delays occurred within research governance approvals processes at some research sites 
(see Chapter 4, Research governance). This was compounded by delays in identifying trust-based 
auditors for strand C and slower than anticipated progress with audits at most research sites (see 
Chapter 4, Engaging non-clinical auditors). Together, these factors necessitated the request and 
approval of a 3-month no-cost extension to the spending period for the study. The study was 
completed in November 2010.

Aims and objectives

The aims and objectives detailed at the beginning of the study are listed below. Following a 
convention in the field that will be discussed in Chapter 2, this report will use the term ‘climate’ 
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rather than ‘culture’ when referring to assessments arising from questionnaires, for example in 
objective 2 below.

The aims of the study were:

 ■ to compare questionnaire and holistic assessments of organisational and safety culture
 ■ to compare assessments of organisational and safety culture with criterion-based assessment 

of the quality of care.

The tender specification (see Appendix 1) used the term ‘triangulate’, but several types of 
triangulation are defined in the research methods literature, and different forms of triangulation 
might be considered to apply to different parts of this study. The central purpose of the study 
was to compare different assessments of culture with each other and with markers of the quality 
of care, using quantified assessments. For clarity, compare is used in this report in preference to 
triangulate. The tender specification also used the term ‘holistic evaluation’, and this is reflected in 
the aims. The term ‘holistic evaluation’ is ambiguous and, for clarity, in this report we will reflect 
the dominant data collection method by substituting the term ‘observation-based assessment’. 
The tender specification used the term ‘generic’ where we will use organisational.

The objectives of the study were:

1. to work with staff in the participating trusts such that their organisational and professional 
knowledge was respected, the study was understood and supported within participating 
departments, and prompt feedback to participant departments allowed local development in 
advance of the study reporting to the wider health and research communities

2. to use questionnaires to obtain quantitative assessments of the organisational and safety 
climate at each site

3. to generate quantified holistic evaluations of organisational and safety culture for each site 
using observation

4. to obtain criterion-based measurements for the quality of care at each site
5. to compare levels of agreement between the questionnaire and holistic measurements 

of culture
6. to compare organisational culture with safety culture
7. to compare culture measurements and criterion-based measurements of the quality of care
8. to collect data such that, where sufficient respondents existed within a category to protect 

anonymity, data could be explored by stakeholder group (e.g. managers, midwives, nurses, 
doctors, allied health professionals, support staff) and level (e.g. management responsibility).

Hypotheses

The initial aims and objectives were linked to six hypotheses to be tested following collection 
of primary data. The hypotheses were framed to examine whether different approaches to 
evaluating culture were correlated (had a linear relationship) and agreed (had the same value 
when measured on the same scale). For this study strong correlation was defined at the outset as 
0.7 and moderately strong correlation as 0.4 (see Chapter 3, Comparison of data sites: threshold 
correlation, power calculations and clustering); agreement was evaluated from inspection of 
Bland–Altman plots (see Chapter 3, Testing the study hypotheses: correlation and agreement).

Comparing questionnaire assessments with holistic (observation-based) assessments:

H1a There will be a strong correlation and good agreement between questionnaire-
based and observation-based evaluations of organisational culture.
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H1b There will be a strong correlation and good agreement between questionnaire-
based and observation-based evaluations of safety culture.

Testing the relationship between organisational and safety climate/culture:

H2a There will be a strong correlation and good agreement between questionnaire-
based evaluations of organisational and safety climates (for a discussion of the 
convention regarding the terms ‘culture’ and ‘climate’ see Chapter 2, Safety culture 
and climate).

H2b There will be a strong correlation and good agreement between holistic evaluations 
of organisational and safety cultures.

Comparing culture assessments with the quality of care:

H3a There will be a moderately strong correlation and reasonably good agreement 
between criterion-based measurements of the quality of care and both (1) 
questionnaire-based and (2) holistic evaluations of organisational climate/culture.

H3b There will be strong correlations and good agreement between criterion-based 
measurements of the quality of care and both (1) questionnaire-based and (2) 
holistic observation-based evaluations of safety culture.

Study design

Using questionnaire- and observation-based methods, the study assessed organisational and 
safety climates/cultures in the DU and ED of eight hospitals (i.e. 16 research sites). Quality 
of care was assessed from retrospective audits of patients’ notes focused on three commonly 
occurring conditions for each type of clinical setting (DU and ED). These data sets permitted the 
comparisons required by the study objectives. The details of data collection and analysis can be 
found in Chapter 3 and the research protocol in Appendix 2.

Hospitals were purposively selected and researched sequentially, each hospital receiving feedback 
at the end of its data collection period. Sixteen independent research sites were needed to yield 
90% power to test the hypotheses listed in the previous section, at the 1% level (see Chapter 3, 
Comparison of data sites: threshold correlation, power calculations and clustering).

Delivery units and emergency departments are high-stakes clinical settings, which were 
identified as priorities in a number of policy initiatives, such as the Reforming Emergency Care 
programme,39,40 the National Service Framework for maternity services,41 the NPSA Women’s 
Services programme of work42,43 and NPSA oversight of the Confidential Enquiries into 
Maternal and Perinatal Deaths. In each service, frontline staff must possess an extensive range 
of technical and non-technical skills and knowledge, applying these correctly and flexibly in a 
manner that supports choice. Effective interprofessional teamwork is essential, alongside effective 
collaboration with other parts of the hospital and community services for health and social care.

These clinical environments were expected to provide good opportunities for observing a range 
of safety-related processes and issues, including the management of triage; handovers within 
teams and between the multiple teams that attend these areas according to need; high turnover of 
patients/clients within each 24-hour period; high footfall through the department (including the 
multidisciplinary team and relatives); high variability in patient dependency, requiring ongoing 
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skill mix management; patient/client transfer (within the hospital, to other hospitals and to 
community services); referral (to primary and secondary care and other agencies); responding to 
staff shortages or suboptimal skill mix; and, of course, the clinical issues that arise throughout the 
hospital (e.g. medications safety, infection control and adherence to evidence-based guidelines).

Arguably, our chosen units are untypical of hospital services in general. Hall and colleagues44 
argue that EDs are likely to be the most unsafe of all hospital departments, with one-third of 
patient visits including a ‘non-ideal care event’, although these are usually not associated with 
harm. Woloshynowych and colleagues45 (p. 9) list the unique features of EDs, and some are also 
true of DUs, particularly the lack of scope for staff to manage demand. Unmanaged demand 
may require care teams to be particularly skilled at negotiating flexibly in order to respond 
appropriately and promptly to high demand. Conversely, one could argue that team cohesion is 
less likely in such settings, because there is less opportunity than elsewhere for staff meetings and 
discussion, or team-building. However, this study was designed not to measure the safety culture 
of a range of hospitals, but to compare contrasting approaches to making such assessments. These 
busy, high-risk clinical settings provided opportunities to assess culture and compare culture 
assessments to markers of the quality of care.

No claim is made that the empirical results reflect hospital-wide cultures or quality. However, we 
would argue that the research processes used in this study are feasible across a very wide range 
of clinical settings, which was part of our intent in selecting DUs and EDs. A high proportion of 
patient safety studies are focused on work practices and the environment in operating theatres 
and other highly bounded situations. Although well-developed approaches to observing well-
bounded settings or activities are likely to transfer readily to other well-bounded health-care 
settings (e.g. intensive care, pharmacies) or bounded activities (e.g. drug rounds and team 
meetings), they are less well suited to less bounded health-care settings and activities, that is, the 
majority of hospital work and many aspects of community-based services. The semistructured 
approach to observation-based evaluation of culture developed during this study would be 
feasible in both bounded and unbounded contexts, although it needs further refinement and 
testing in a wider range of contexts.

Wears and colleagues46 identified ‘the distributed nature of A&E clinical work’ (p. 698) as a 
particular challenge for observational research in emergency care. Work in maternity units is 
also highly distributed across patients, specialised spaces and different professional teams as 
well as individual service providers. Conducting this study in DUs and EDs was ambitious and 
challenging, but an important springboard for shifting attention and the development of research 
methods towards approaches more suitable for less bounded environments and activities, and for 
environments that are characterised by distributed work.

Multisite research ethics approval was gained from Oxfordshire Research Ethics Committee C 
(REC reference: 07/H0606/87). This was a straightforward process with committee discussion, 
minor clarifications and the final approval occurring within a few weeks. Research governance 
approvals were obtained from each participating trust (eight; see Table 3). This was an extremely 
lengthy and time-consuming process that, at times, threatened the successful completion of the 
study (see Chapter 4, Research governance).

The next chapter reviews a selection of literature focused on safety culture and its measurement. 
Chapter 3 describes data collection and analysis for each strand of the study. There are five 
results chapters in Part II of the report: Chapter 4 describes process results that arose as the 
study progressed; Chapter 5 describes the results from strand A, the staff survey, and tests 
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hypothesis H2a (Hypotheses); Chapter 6 presents the results from strand B, the observation-based 
assessment of culture, and tests hypothesis H2b; Chapter 7 describes the results from strand C, 
the retrospective audit of evidence-based markers of the quality of care; and, finally, Chapter 8 
compares the results from strands A–C, thus testing hypotheses H1a and b and H3a and b. Part 
III of the report contains a discussion of the findings and the conclusions of the study.
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Chapter 2 

Safety and organisational cultures and 
climates

Introduction

Over the past 40 years, technological catastrophes including Three Mile Island, Chernobyl and 
the Challenger accidents have created growing interest in concepts of safety47,48 and led to the 
emergence of safety culture as ‘an explanation for accidents’ and ‘a recipe for improvement in 
complex sociotechnical systems’49 (p. 341). Within health care, improving patient safety has 
become an important aspect of quality improvement. International reports detail that between 
2.9% and 16.6% of patients admitted to a hospital suffer some form of unintentional harm.50–52 
Many of these adverse events may be avoidable. Patient safety improvement programmes have 
called for cultural change to be tackled alongside structural reorganisation and systems reform in 
order to bring about a culture in which excellence can flourish.53

Nature of the problem

Concerns regarding patient safety within health care point to a number of key factors that make 
a clinical service less safe: pressure on resources, unwillingness to admit fallibility and difficulties 
in reporting concerns across professional boundaries and organisational hierarchies.10,54,55 Taking 
a lead from other safety-critical environments such as aviation, causes of adverse incidents 
are perceived to go beyond individual clinical failures, extending to systemic factors such as 
inadequate training and poor communication, equipment design, management systems and work 
processes.10,56,57 Together such factors create not only behaviour patterns, but also organisational 
cultures, i.e. shared beliefs, norms and values that underpin and reinforce behaviours.19,55,58,59

Measuring culture

Underpinning these understandings of safety culture are those approaches that regard culture 
as something an organisation is, i.e. that which is elusive, emergent and indeterminate.49 
Contrasting views suggest culture is something an organisation has, i.e. aspects that can be 
isolated, described and manipulated.60 These distinctions lead to different assumptions regarding 
how much an organisation’s culture is controllable. Within safety scholarship, both approaches 
acknowledge the value of describing and evaluating cultural characteristics. However, viewing 
culture as something an organisation has is more likely to sustain an interest in measuring culture 
(or at least facets of culture), as this can support the diagnosis of excellence and problems, 
and both guide and monitor change efforts. Research on NHS reforms embodies this view,18 
as does the burgeoning activity around developing measurement instruments (see Structured 
questionnaire research instruments). Davies and colleagues18 caution against going ‘too far down 
this road’, suggesting (p. 112) a view of organisational culture as:

an emergent property of that organisation’s constituent parts – that is, the culture may 
emerge somewhat unpredictably from the organisation’s constituents (making it not 
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necessarily controllable), but nonetheless characteristics of that culture may be described 
and assessed in terms of their functionality vis-à-vis the organisation’s goals. 

The tender specification (see Appendix 1) placed the requirements for this study firmly in a view 
of culture as something an organisation has, stating:

There is increasing interest in the idea that one way of improving healthcare 
performance factors such as quality, efficiency and patient safety could be through 
influencing professional and organizational culture … In order to test the validity 
of culture as a marker for quality/safety, it is necessary to have access to reliable 
measurements of both quality and culture.

This study focused on comparing different approaches to evaluating culture with each other and 
with criterion-based assessment of the quality of care. Nevertheless, our underlying conception of 
culture is close to that of Davies and colleagues18 (see above).

Because culture is a fusion of values, attitudes, perceptions, competencies and behaviour, it is 
difficult to measure, although many attempts have been made in health-care organisations.61 A 
commonly used method is the survey, using questionnaires that elicit individual perceptions of 
the organisational and safety culture, which are then aggregated to indicate group perceptions. 
A more invasive alternative is temporary immersion in the work environment: either prolonged 
engagement as in traditional ethnography62 or shorter strategic immersion, such as clinical 
governance review and inspection32 and highly focused assessments of the efficacy of quality 
improvement interventions.33 There is a need to compare these methods, which this study begins 
to address.

Organisational and safety cultures: concepts and definitions

Safety culture is often framed as a dimension or subset of organisational culture. Although there 
is little agreement on a precise definition of organisational culture, numerous components or 
attributes can be said to contribute to an organisation’s character and norms: dress, language, 
behaviour, beliefs, values, assumptions, symbols of status and authority, myths, ceremonies and 
rituals, and modes of deference and subversion.63 As a subset of organisational culture, safety 
culture comprises these attributes as they relate to patient safety. Facets of a positive safety 
culture include:

 ■ norms and rules for handling hazards, attitudes towards safety; reflexivity on safety practice64

 ■ positive attitudes to safety behaviours and role modelling of such behaviours to peers 
and juniors65

 ■ recognition of the inevitability of error and proactively seeking to identify latent threats55,66

 ■ non-punitive reporting systems, analysis of errors and near-misses, feedback to frontline 
staff, sharing learning3,57,67

 ■ openness, fairness and accountability at all organisational levels68

 ■ well-functioning teams11,12,55,69–73

 ■ maintenance of situational awareness among team members34,74,75

 ■ non-hierarchical teams in which roles are flexible76,77 and staff at all levels feel 
empowered78 and

 ■ attention to staff development,67,79 with consequent reduction in staff stress and burnout.80,81

Wide variation in the framing of organisational and safety cultures and climates makes it 
inevitable that there will be little agreement on how they should be observed or measured. The 
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most common method is self-evaluation by staff. Self-evaluations need to be structured, and one 
useful framework is the Manchester Patient Safety Framework (MaPSaF),82,83 which has been 
adapted for a range of clinical settings.84 More commonly a structured questionnaire is used. The 
next section provides examples of the wide range of structured questionnaire assessment tools. 
In research studies the main alternative to structured self-evaluations by staff is observation 
and in Ethnographic methods we will provide examples of observation-based studies that have 
drawn from the ethnographic tradition. In Strategic immersion in the environment we summarise 
a different approach to observation-based assessments of health care, which we have termed 
strategic immersion.

Structured questionnaire research instruments
Structured questionnaire research instruments typically adopt a typological or a dimensional 
approach, but vary in terms of their theoretical or conceptual underpinnings, their scope and 
their depth.63 Several organisational climate and culture measures have been applied in health-
care settings, for example:

 ■ Harrison’s85 Organizational Ideology Questionnaire assesses the ‘ideology’ of the organisation 
and its relationship to the interests of its members and to the external environment. The 
tool has been used in the UK to examine of the effect of NHS reforms and the monitoring of 
culture over time.86

 ■ The Competing Values Framework (CVF)87–89 (originated and is better known outside health 
care) uses a typology of four dominant culture types based on core values that characterise 
an organisation, arranged on two axes: internal–external focus and flexibility/individuality–
stability/control. It has a strong theoretical basis and has been used in UK health care.16,90

 ■ The Organizational Culture Inventory91 assesses 12 sets of normative beliefs related to 12 
different cultural styles; these reduce to three general types of culture: constructive, passive–
defensive and aggressive–defensive. The tool has been widely used including in health 
care92,93 but is too lengthy to be completed by busy clinical staff.

 ■ The Quality Improvement Implementation Survey94 (QIIS) uses four culture concepts 
associated with the CVF and adds an extra dimension (‘rewards’).

As interest in health care and health services research in the 1990s and early 2000s shifted 
towards patient safety, attention turned towards developing measures of those aspects of 
organisational culture and climate that related to safety. In the USA, several high-profile safety 
climate and culture measures were developed and validated for use in audit and research in 
health-care settings. Pronovost and Sexton95 provided a useful review and guidance. Well-
developed research instruments include:

 ■ multiple versions of the SAQ, including the Teamwork and Safety Climate Survey25,96 and 
the Institute for Health Care Improvement Safety Climate Survey,24,96,97 all of which were 
developed and extensively tested by the University of Texas Center of Excellence for Patient 
Safety Research and Practice

 ■ Nieva and Sorra’s Hospital Survey on Patient Safety Culture for the United States Agency for 
Healthcare Research and Quality (AHRQ)55,98–100

 ■ the Patient Safety Climate in Healthcare Organizations questionnaire (PSCHOQ) (Stanford 
University with the Palo Alto Veterans’ Affairs Health Care System), also funded by AHRQ 
under its Systems Related Best Practices initiative,20 and based on several existing surveys 
including the Operating Room Management Attitudes Questionnaire,101 an earlier iteration 
of the SAQ; the PSCHOQ has been extensively used37,59,102–106

 ■ Gershon and colleagues’107 Hospital Safety Climate Questionnaire which, in contrast with 
the more generic tools above, focuses on universal precautions for blood-borne pathogens; 
Turnberg and Daniell108 adapted it for use in respiratory care.
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Each of these instruments takes a dimensional approach to evaluating safety culture by 
aggregating individuals’ levels of agreement with statements on Likert scales. The dimensions of 
safety culture that are explored include teamwork climate, safety climate, job satisfaction, stress 
recognition, perceptions of management, working conditions, absence of barriers to safe working 
practices, minimal conflict and good communication among staff, safety-related feedback, and 
many more.

In the UK, there are three notable strands of development of instruments drawing together 
organisational and safety climate:

 ■ The MaPSaF is based on Westrum’s theory of organisational safety (reprised in Westrum, 
2004109). It is a typological tool initially developed for use in primary care trusts (PCTs) 
to assess safety culture maturity. It is intended primarily for team-based reflection and 
development82 and has been tailored for use in acute, ambulance and mental health settings.84

 ■ The NPSA sponsored the development of organisational and safety culture instruments 
for use across the NHS.110 Aston University has developed the TCAM (Team Climate 
Assessment Measure).111 The dimensions addressed include task reflexivity, team stability, 
leadership, participative trust and safety, open exchange and interprofessional exchange.

 ■ The Healthcare Commission (subsequently Care Quality Commission) National Staff 
survey was derived from a model developed by Aston University that links work context 
(including organisational climate) to the management of people, psychological consequences 
for staff, staff behaviour and experiences, and errors and near-misses that ultimately affect 
patient care.112

Elsewhere in Europe, Silva and colleagues38 developed an organisational and safety climate 
inventory, based on the CVF,87 while, during the course of this study, the development of other 
instruments has begun.113–117

Ethnographic methods
Because culture is a fusion of values, attitudes, perceptions, competencies and behaviours, it 
is very difficult to measure. However, evaluations of culture can be obtained from temporary 
immersion in the environment: either prolonged engagement, as in traditional ethnography,62 
or shorter strategic immersion, as employed in clinical governance review and inspection.32 
Ethnographies provide rich, multilevel understandings of researched environments, but they are 
time-consuming, and comparison of multiple environments is difficult. A wide range of safety 
culture studies have adopted the ethnographic approach.34,45,118–125

Strategic immersion in the environment
A major advantage of direct observation, in contrast with the questionnaire response, is that 
it enables researchers to see what people do and say rather than just what they say they do.126 It 
can uncover how complex jobs are routinised together with ‘the tacit skills, the decision rules, 
the complexities and the discretion’ utilised in routine and marginal work (Smith,127 p. 221). 
Although traditional ethnography requires lengthy immersion in the researched environment 
by participant observers, accomplishing high-quality observational research during relatively 
brief periods of immersion is potentially achievable providing researchers restrict their studies 
to a topic or ‘lens’ through which to view the group they are studying. Willis128 (p. 557) refers 
to ‘focused (limited gaze) ethnography’ and ‘rapid (quick time) ethnography’, where speed is a 
virtue and a necessity. Strategic immersion represents a more structured approach to observation 
and supplementary data collection, to provide defined coverage at reasonable expense and to 
permit comparison between different organisations. For example, studies of nursing care have 
used checklists of features of good practice to structure strategic immersion,129–131 whereas 
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observations to develop or evaluate quality improvement interventions are structured by the 
focus of the intervention itself.33,118

Strategic immersion is unsuitable for settings or issues for which there is inadequate earlier work 
to define a framework for observation. However, previous work in the field of organisational and 
safety culture renders evaluation through strategic immersion possible in this study. In particular, 
the observation strand of this study benefited from an earlier 3-year ethnographic study in 
delivery units, which three of the study team completed,34 and which linked experience of setting 
ethnographic observations alongside highly structured observations.132

During strategic immersion to observe health-care teams at work there is limited or no observer 
participation in the observed environment, as the limited time period does not allow the observer 
time to negotiate an active role in the team being observed. The method may therefore be 
described as primarily that of ‘passive participation’.133 However, passive observers may ask brief 
questions for instruction and clarification, although in health-care settings this may not always be 
possible when staff are busy. The scope for immersion may be limited by the difficulties associated 
with the qualifications required to enter into many of the roles of medical work. Smith127 (p. 227) 
argues that diversity of observational approaches results not from ‘methodological sloppiness’, but 
from ‘real constraints governing the conditions under which researchers can and cannot conduct 
qualitative field research’.

Hammersley134 (p. 26), discussing observation, argues ‘there are always multiple, non-
contradictory, true accounts possible of any scene and we need to know the basis for particular 
selections’. Actions of individuals are observable, but the meaning attached to the physical actions 
is divorced from the actions themselves. Researchers may apply their own meanings to these 
actions, which may be different to the meanings of the actors.135 The degree of inference and, 
therefore, potential for error is likely to be greater when observing some features of health-care 
practice than others.

Safety culture and climate

Whereas culture is generally taken to indicate the collection of values, beliefs and assumptions 
that guide behaviours19 and that are shared by group members,35 climate refers to the aggregate 
of individual perceptions of practices, policies, procedures and routines about safety in an 
organisation.14,136 Being more concerned with health-care practitioners’ conscious perceptions 
and attitudes, safety climate is thus easier to measure than more deep-seated and less overt 
beliefs and values,20 and it is often argued that staff surveys capture ‘safety climate’ rather than 
‘safety culture’.25 In this study we have treated the staff survey (see Chapter 3, Strand A: staff 
survey) as reflecting some important aspects of safety climate (aggregated espoused attitudes 
and values, aggregate perceptions of situated work practices) and observation-based evaluations 
(see Chapter 3, Strand B: observation-based holistic evaluation of safety culture) as reflecting some 
important aspects of safety culture (situated practices and artefacts supporting the enactment of 
shared norms and meanings).

The theoretical distinction between culture and climate is not always upheld in practice: the 
meanings of each are contested137,138 and confused. For example, some authors use the terms 
interchangeably58,139 while one review of safety climate measures140 includes four measures that 
use the term ‘culture’. In this report, we follow Sexton and colleagues25 by acknowledging the 
terminological confusion while using safety climate (measured by questionnaire) to designate the 
surface indications of an underlying safety culture.
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Selecting organisational levels for research into safety culture 
and climate

Although the literature typically refers to organisational culture, there is nevertheless substantial 
evidence that, at any rate in relation to safety culture, the department or ward may be as 
important. Mohr and Batalden141 argue the need to examine patient safety at the level of the 
‘clinical microsystem’ (a small organised group of staff caring for a defined population of 
patients). Zohar and Luria142 found meaningful variations in safety climate scores within as well 
as between organisations, and Smits and colleagues143 found that responses to a patient safety 
survey clustered more strongly at unit than at hospital level. Huang and colleagues137 found that 
perceptions of safety culture varied even across similar units within the same hospital (in this 
case, intensive care units), and Gaba and colleagues139 commenting on that study emphasised 
that research needs to be carried out at both clinical unit and organisational levels. However, 
unit-level research brings its own problems: the boundaries of the unit are porous when units 
are ‘highly coupled’, so that decisions in one constrain choices in another (e.g. ED cannot move a 
fracture patient until an orthopaedic ward is willing to admit).144

In this study, for example, our staff survey was designed to distinguish between the wider 
organisational climate and the climate in the immediate clinical department by, on the one 
hand, asking questions about trust-level communication, error wisdom and support for 
continuing professional development (CPD) and, on the other hand, asking questions about 
respondents’ individual role contexts, line management and teamwork and safety climates in the 
immediate clinical department (further details in Chapter 3). However, some staff perceptions 
may arise from a fusion of organisational-level and department-level factors; many health-care 
professionals work in more than one team or department, and departments are closely coupled to 
other departments and services. We will return to this discussion in Chapter 4, Close-coupling of 
departments and services.

Quality: case note review

The use of clinical process measures to monitor the quality of health care has many advantages,145 
although the concept of quality itself is multidimensional and contested. Case note review 
(comparing recorded activity with evidence-based standards of care) is often used in quality 
research, for example to detect adverse events146 or to assess compliance with predetermined 
evidence-based standards.147–149

The methodology of case record review has considerable strengths. It has been noted to provide 
a more complete indication of the incidence of adverse events or critical incidents than reporting 
systems.150 Case review forms provide a standardised method of recording and data collection 
which is robust when used on a random sample of case records.150 The epidemiological data 
obtained are potentially useful for comparative studies, although any comparisons need to take 
account of variations in methodology, particularly with the definition and inclusion criteria.

Criterion-based review has been proposed as an effective alternative to semistructured holistic 
review methods that rely on professional judgement to determine standards of care and quality, 
which have been associated with concerns about inter-rater reliability,151 consistency,152 hindsight 
bias153 and reviewer idiosyncrasy.154 Clinical audit in the UK has adopted criterion-based 
review to identify substantial variations in organisation and clinical care between hospitals.155 
However, adoption of the criterion-based approach may fail to identify the nuances of health-care 
variation.156 Lilford et al.157 note that, although certain clear-cut violations, such as failure to 
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check a patient’s blood potassium level when indicated, can be detected from case note review, 
other factors, such as the quality of communication with patients or surgical skill, remain largely 
in the tacit domain. Hospitals also tend to vary considerably in adherence to quality standards.158 
A particular hospital may not, for example, do well in getting patients with hip fractures to 
surgery within 24 hours, but it may have high adherence to drug therapy after a heart attack.157 
Process-based monitoring is subject to potential bias as the opportunity for error varies by case 
mix:159 sicker patients need more care, which gives greater opportunity for errors of commission 
and omission.160

Case note audit is underpinned by ‘the assumption that good quality recording reflects good 
quality care’161 (p. 134) or, at any rate, that good-quality recording is an important and tangible 
aspect of good quality care. Zegers and colleagues162 distinguished between poor-quality 
information within case notes, which was linked to an increase in adverse events, and missing 
information, which underestimated adverse events. Case note audit is a challenging method,163 
as well as being limited: only a proportion of the whole narrative of care is recorded,164 and the 
unmeasured and unaudited may constitute an important aspect of care quality.165,166 It is wholly 
dependent on the accuracy, completeness and legibility of patient records. Incomplete records do 
not necessarily provide evidence that an event did not occur.149 Hindsight bias is an additional 
challenge.157 Documentation provides only a ‘partial’ representation of events. Studies have 
demonstrated considerable discrepancy between ‘objective’ assessment of adverse events reported 
by patients and ‘objective’ accounts constructed via retrospective auditing of patient records. This 
can partly be explained by differences in professional and patient perceptions of errors, but may 
also be due to incomplete documentation in medical records.167,168

Criterion-based review focuses on adherence to or violation of agreed evidence- or logic-based 
standards, suggesting that what is written is a direct measure of performance. Although the 
record can be seen as a form of ‘organisational memory’,169 it is not a neutral repository of 
information. It mediates medical work and there is selectivity in what ends up in the record.170 
What is written represents the production of hierarchical relations and socialisation processes 
that constitute medical work.170 Scientific evidence is not clear, accepted and bounded.171 The 
evidence base for particular health-care technologies and practices is often contested and 
continually redefined to fit the local context.172 Documentation provides a reconstruction of 
events and may be subject to normative expectations to comply with evidence-based standards 
that may not be reflected by the reality of practice.

In this study, a retrospective review of case notes was used to evaluate recorded compliance with 
a spectrum of evidence-based markers of the quality of care. The methods used are described in 
Chapter 3, whereas challenges arising during the audit process are discussed in Chapter 4, Strand 
C: criterion-based audit of clinical notes.

Comparing measurements of culture and evaluations of the 
quality of care

The various methods of measuring safety climate and culture outlined above have not been 
systematically compared, a gap that this study goes some way to filling. Attempts have been 
made to investigate the link between organisational culture and the quality of health care, 
although reviews16,35-36 have found that the evidence available is sometimes contradictory and 
suggested links are contingent and complex. However, there is some evidence of a link between 
safety climate/culture and health-care performance, although it is not known whether a causal 
relationship exists, and the direction of any causality would need to be established.37,38,173
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Conclusion

Aspects of culture such as poor communication and a climate that discourages speaking up to 
ask questions or alert others to potential problems have been linked to accidents, suboptimal 
processes and outcomes and avoidable harm in a wide range of contexts, including health care. 
Logically, this has spurred interest in assessing and, where necessary, improving certain aspects 
of culture with the aim of preventing avoidable harm and using resources (human, physical 
and financial) as productively as possible. However, culture is difficult to measure because it is 
a fusion of values, attitudes, perceptions, competencies and behaviour. Nevertheless, a range of 
questionnaires and frameworks have been developed to evaluate aspects of culture at different 
levels within organisations and ethnographies have provided complementary insights. Less 
immersive observation-based studies have also captured targeted facets of culture or the quality 
of care in the observed health-care environment.

In parallel, there has been greater attention to monitoring the quality of care to identify areas 
of success and areas for improvement. Monitoring usually focuses on key markers which are 
important for safety, the patient experience or for good management of limited resources. Few 
studies have compared quantitative or qualitative evaluations of culture with assessments of the 
safety and quality of care. The evidence to date is equivocal. This study provides an additional set 
of comparisons for the slowly growing evidence base and, further, examines the processes and 
challenges of obtaining estimates of culture or climate and the quality of care.

No prior studies were found which compared quantitative and qualitative assessments of culture. 
Although some would argue ‘Why would one wish to compare apples with pears?’, this study 
was charged with responsibility for examining agreement between very different approaches 
to assessing culture. Quantitative data about facets of organisational and safety climates were 
collected using a questionnaire distributed to staff in 16 clinical departments. Semistructured 
observations were made by researchers who made multiple visits to these departments. To enable 
the required comparisons, the observations had to be banded, i.e. made quantitative. The process 
is described in Chapter 3.
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Chapter 3 

Methods for data collection and analysis

Comparison of data sets: threshold correlation, power 
calculations and clustering

Silva and colleagues38 obtained a strong correlation (r = 0.72) between organisational and safety 
climate, and showed organisational climate and safety climate to be inversely correlated with the 
incidence of accidents (–0.955 ≤ ρ ≤ –0.865). Setting a similar threshold correlation level for this 
study is reasonable. It acknowledges that not only can these measures be highly correlated but 
indeed they should be if safety climate measures are meaningful. In the power calculations for 
this study the threshold correlation was set at 0.7. For independent research sites, 80% power at 
5% significance requires 12 pairs of measurements174 and 90% power at 1% significance requires 
16 pairs of measurements.

Sixteen research sites were recruited to this study but, for efficiency, the study was carried out 
in DUs and EDs at eight NHS hospitals in England so a degree of clustering was present at 
the organisational level, although these clinical departments have virtually no interaction at 
team level. When the study began there was no prior work from which intracluster correlation 
coefficients (ICCs) could be estimated to allow for clustering in the power calculations. However, 
multilevel modelling has been used to allow for clustering in the data (see Multilevel modelling).

Selecting the sample of research sites

The reasons for selecting DUs and EDs were outlined in Chapter 1, Rational for focusing on 
delivery units and emergency departments. For efficiency, the study was restricted to hospitals 
that have both types of clinical provision. Hospitals in England were purposively selected using a 
number of criteria:

 ■ Geographical spread. The research sites were situated in 6 out of the 10 strategic health 
authorities in England (East Midlands, East of England, London, South West, West 
Midlands, and Yorkshire and Humberside).

 ■ Type of NHS trust. The selected research sites included general hospitals and major tertiary 
centres; single-site and split-site provision; and foundation and non-foundation trusts.

 ■ Size of NHS trust and participating departments. This was indicated by the approximate trust 
income and patient throughput statistics for the relevant clinical areas. The hospital reporting 
year 2008–9 was selected for the comparisons shown in Chapter 4 (see Table 3). This was 
the midpoint of the study. Patient and birth statistics for England allowed us calculate the 
boundaries for quartiles and place each study site in the relevant quartile: Q1 (smallest 25% 
of departments), Q2, Q3 or Q4.

We also sought to include variation in relation to the populations served by the hospitals (rural 
and urban; ethnic diversity; mobility; indices of social deprivation; complexity of case mix; and 
the ease of recruiting and retaining a well-qualified workforce). The sample of research sites is 
described in Chapter 4, Recruiting research sites.
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Strand A: staff survey

This strand relates to objective 2: to use questionnaires to obtain quantitative assessments of the 
organisational and safety climate at each site.

Developing the organisational and safety climate questionnaire
We wished to use prevalidated questions and scales within the organisational and safety climate 
questionnaire for staff because the aims of the study (see Chapter 1, Aims and objectives) centred 
on comparing different approaches to evaluating culture rather than developing and validating 
new research instruments. A review was conducted at the beginning of the study (2007) to 
establish the availability and psychometric properties of organisational climate and safety 
climate data collection instruments. The instruments identified were examined more closely 
by reading the associated websites and manuals. We also discussed (in person or by e-mail) the 
development, reliability and availability of a range of climate instruments with people engaged 
in their initial or continuing development. A small number of climate instruments developed in 
languages other than English were considered, but translation and revalidation were not feasible 
within our study funding and timetable.

The final selection of instruments from which to draw questions to evaluate organisational 
climate and safety climates used the following criteria:

 ■ availability of material describing the development and testing of the instrument, scores from 
psychometric testing and benchmarking data

 ■ stability and reliability
 ■ extensive prior use in England and
 ■ cost (no fees were levied for use of the scales and questions selected for this research study).

The staff survey questionnaire (see Appendix 3) was developed by combining groups of questions 
from the NHS national staff survey175 and the Teamwork and Safety Climate Survey.25 We 
received permission to use questions from the NHS national staff survey in any month except 
October. This was to minimise any possible confusion with the annual NHS staff survey, which 
is distributed each October. The data collection timetable for this study was adjusted to satisfy 
this restriction.

The study questionnaire contained four sections of questions from the NHS national staff survey 
which were intended to capture facets of organisational climate, namely:

Q6 a six-item scale evaluating perceptions of the organisation, which in subsequent analyses we 
have termed ‘organisation’

Q7 two questions about whistle-blowing
Q8 a question about reporting errors, near-misses and incidents
Q9 a seven-item scale concerning organisational responses to errors, near-misses and 

incidents, which we have termed ‘error wisdom’ in subsequent analyses.

At research sites 1 and 2, the staff survey contained additional questions relating to other aspects 
of organisational culture, but response rates from these sites that were lower than we had hoped 
for prompted shortening of the questionnaire (see Sampling, delivery and maximising returns).

A further five sections of the questionnaire were intended to capture perceptions of safety climate 
and team factors or local work environment factors that are thought to be related to safety climate 
(see Chapter 2), namely:
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Q2a–c a three-item scale, which we have labelled ‘overload’
Q2d a five-point Likert-scale item called ‘Relationships at work are strained’
Q3 a five-item scale evaluating supportive behaviours from the respondent’s immediate 

manager, which in subsequent analyses we have termed ‘line management’
Q4 one question each concerning working closely with other team members and meeting 

regularly to discuss effectiveness and improvement
Q10 teamwork climate scale (six items)
Q11 safety climate scale (seven items).

Questions 2–9 were reproduced from the NHS national staff survey,175 whereas questions 10 and 
11 were Teamwork Climate and Safety Climate scales.25 A minimal change to question 10 was 
required to reflect professional titles in study sites: in the questionnaires distributed to DU staff 
the word ‘nurse’ was replaced with ‘midwife’.

One question (Q5, Appendix 3) asked about trust-provided or trust-supported training, learning 
or development during the past year. This was included because CPD of individuals and teams 
is argued to be important for developing and maintaining positive organisational and safety 
cultures67 and to maintain job satisfaction and motivation.81 Information on common forms of 
CPD was elicited in the form of closed questions (see Table 9) and space provided for additional 
responses. The listed categories of CPD overlapped, but all were included because previous 
research has shown that people find it surprisingly hard to call to mind examples of workplace or 
work-related learning.176 Providing a variety of prompts, including the most popular approaches 
to CPD, was intended to help respondents recall CPD and to encourage them to recognise 
learning within a wide variety of activities.

Demographic and role-related questions were also included to permit analysis of whether these 
factors mediated responses to the organisational climate and safety climate questions and to 
address objective 8 (see Chapter 1, Aims and objectives). This study used response categories 
from the NHS national staff survey to maximise opportunities for comparison between the study 
results and trust-wide or national results from the same survey questions.

Piloting with clinicians associated with the university where most members of the study team 
were based established the usability and face validity of the questionnaire for clinicians from 
different professions working in DUs or EDs, and that it took < 30 minutes to complete.

Sampling, delivery and maximising returns
Clinical leads at the research sites were asked to identify staff who should be invited to complete 
the staff survey. Thus, midwives, nurses, doctors, support workers, administrators and managers 
(and, where appropriate, allied health professionals) were invited to participate in the survey, the 
exact selection being determined by team leaders’ definitions of team membership. However, 
clinical leads were asked to exclude certain groups whom we felt they would have insufficient 
consistent experience of the culture of the particular clinical area: students and members of staff 
who had joined the department < 4 weeks before the survey was distributed, and in particular 
Foundation Programme doctors (doctors in training in their first 2 years after graduation from 
medical school). Comparison of the national rotation schedules for these junior doctors and the 
data collection timetable for the sequentially researched study sites revealed that these junior 
doctors would be eligible for inclusion at some sites but not at others due to very recent rotations: 
we therefore asked that they be excluded from staff lists at all sites. It is a moot point whether 
these exclusions were necessary and advisable, as newcomers may evaluate the culture of their 
work environment very quickly and may be better able than more established members of clinical 
teams to identify safety concerns. Further research into the differing perspectives of newcomers 
and established members of staff may be useful.
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Seeking a locally defined definition of the ED or DU team was part of the commitment 
stated in objective 1 to work with staff in participating trusts, respecting their organisational 
and professional knowledge. The definition of the departmental team was thus conceptually 
coherent for senior clinicians at each research site but differed between research sites. We accept 
that our design in this respect is vulnerable to the criticism that data between sites were not 
directly comparable. However, health-care teams do vary between departments and hospitals, 
according to local need, resources and preferences; so strict comparability between staff survey 
samples from multiple research sites would be an unrealistic ideal for any study. In this study it 
was deemed more important to examine how team compositions and perceptions of the team 
varied. For example, some sites had dedicated allied health professionals, administrative and 
clerical staff, porters and cleaners, and one (an ED at two geographically separated locations) 
had dedicated ambulance staff; others had few or none of these. The use of agency and/or locum 
staff for long periods (months or even years) varied substantially between sites: these may be key 
team members but do not appear on trust staff lists. We would suggest that the variability we have 
documented is a feature of all multisite studies of teams, but rarely made explicit.

Hand delivery and collection of questionnaires at 16 research sites was not feasible for research 
fellows, and preliminary work with research sites established that local clerical or clinical staff 
would not be able to undertake this work, so a postal survey was conducted. Questionnaires were 
sent to all designated members of staff along with a covering letter and a project information 
sheet. A stamped, addressed envelope was provided for the return of the questionnaire. One 
reminder was sent to non-respondents after 2 weeks. A unique identifier, which could be 
removed by respondents if desired, was placed on each questionnaire to prevent unnecessary 
reminders. The key to the identifiers was stored separately from the returned questionnaires 
and destroyed when no longer required. Each distribution of the questionnaire required minor 
updating to reflect the specific clinical area, contact details for queries and requested return 
dates. The data collection timetable of sequentially researched sites involved a risk of late returns 
from one site being allocated to the next site. To avoid this, we alternated the named contact for 
questionnaire responses at the first 10 sites. This strategy was insufficient at research sites 11–16, 
where data collection overlapped to compensate for earlier delays in the data collection timetable. 
For these sites different coloured paper was used for the questionnaires to prevent misallocation 
of responses.

Because most staff surveyed were nurses or midwives, we anticipated that the response rate would 
be no higher than 50–55%,30 even with the inclusion of elements that are known to support better 
response rates in the general population: sending from a university address, including a stamped 
return envelope, sending a reminder and offering an incentive for returning the questionnaire177 
(entry into a prize draw with the opportunity to win one of 10 gift vouchers for a popular 
high-street store to the value £10). Salience is an important factor influencing response rates 
from health-care practitioners and the general population.29,177 Patient safety was expected to be 
a salient issue in DUs and EDs, since this study coincided with a peak of safety-focused policy 
and practice development initiatives. However, it is possible that, particularly by the time of data 
collection at the later research sites, staff may have begun to be jaded by multiple waves of safety-
focused activity. Response rates were lower than hoped for at the first two research sites (20% and 
27%; see Table 5), and two steps were taken with a view to improving response rates. First, the 
questionnaire was shortened,177 largely by omitting questions about matters with a less immediate 
relationship to patient safety culture than those that remained (e.g. work–life balance; physical 
attacks on staff). In the final version in Appendix 3, 52 separate responses are requested, whereas 
the original questionnaire requested 107 separate responses. Secondly, changes were made to the 
use of the prize draw as an incentive for staff to complete and return the questionnaire promptly. 
Initially, the draw (for 10 gift vouchers) was made after 2 weeks but, to encourage responses to 
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the reminder letters, a draw for four of the prizes was held 2 weeks after the second mailing at site 
3 onwards. The unique identifiers were used to trace prize winners.

Response rates were variable and remained lower than hoped for, although similar to comparable 
studies.100,178 A final attempt to increase response rates was trialled for research sites 11–14. This 
will be discussed in Chapter 4, Examining influences on response rates.

Analysis
Cleaning the data file and gaining an overview of results
Staff survey questionnaire data were coded within a SPSS (SPSS Inc., Chicago, IL, USA) v. 17.0 
data file, which was cleaned by exploring each variable using a variety of descriptive statistics and 
single variable analyses. This process allowed the researchers to become very familiar with the 
survey data and gain an intuitive sense of patterns within it. Because response rates varied widely 
between research sites (Table 5), site-specific response rates were added to the data file to make 
this fluctuating level available for subsequent analyses.

Missing data
Each analysis in Chapter 5 included all cases for which responses to the questions under analysis 
were present. Percentages have been calculated after removing cases with missing data from the 
denominator. Sections within Chapter 5 indicate the number of missing cases for the analyses in 
that section.

Testing for normality
Throughout the data set continuous variables were examined for normality using the 
Kolmogorov–Smirnov test, comparison of the mean and median and inspection of histograms 
and P–P plots (probability–probability plots, which are used to check how well two 
distributions agree).

Descriptive statistics and correlations
The descriptive statistics and correlations reported in Chapter 5 were calculated using SPSS 
v. 17.0. Exact p-values were calculated using an online Statistical Toolbox.179 We found no 
definitive reference for the interpretation of correlation coefficients but consulted a panel of 
statisticians with experience of health services research. In this report correlation coefficients will 
be interpreted as follows:

 ■ < 0.1, negligible
 ■ 0.1 to < 0.4, low
 ■ 0.4 to < 0.7, moderate
 ■ 0.7 and above, high.

Calculating scores on prevalidated scales
In line with instructions in the associated manuals, mean scores were calculated for the items 
that formed prevalidated scales. Where required, scores from negatively worded items (questions 
2a–c, 9c, 10b and 11g) were reversed before calculating the mean scores. All scores contributing 
to the overload scale were reversed to achieve consistency across all scales such that high scores 
represent positive outcomes.

Multilevel modelling
As the 16 research sites were clustered within eight hospitals, multilevel modelling supported 
by MLwiN 2.9 software (Centre for Multilevel Modelling, Bristol, UK) was used to analyse the 
survey data. First, influences on site-specific response rates were investigated by fitting a two-level 
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model (hospital and research site) and adding the three site-level characteristics that were known 
in this study: the type of service (ED or DU), the size of the hospital department represented by 
the quartile recorded (see Table 3) and the number of people to whom questionnaires were sent 
(this was centred on the mean number of questionnaires distributed to ease interpretation of the 
parameter estimate) to indicate how inclusively the definition of team was drawn. An alternative 
indicator of inclusiveness could have been the number of professional groups included in the 
local definition of team. These characteristics were included in the model as fixed functions. The 
results can be found in Chapter 4, Examining influences on response rates.

Secondly, influences on scores for each of the prevalidated scales reported in Chapter 5, 
Organisational climate and Safety climate and team factors, were investigated using a three-level 
multilevel model of individual responses nested within research sites nested within hospitals. 
Site-level and individual-level demographic and role-related variables were added one by one 
to investigate whether any had a significant coefficient and provided a better-fitting model, as 
indicated by the reduction in the value of ‘–2*log-likelihood’ with degrees of freedom (df) equal 
to the number of new parameters entering the model.180 This included variables such as service 
(ED or DU), survey response rate, number of questionnaires distributed, gender, age, ethnicity, 
profession, hours worked, CPD profile over the past 12 months, years worked for the trust and 
whether the current role includes managing staff.

Combining indicators of organisational climate
To facilitate the study’s central aim of comparing different approaches to evaluating safety culture 
(see Chapter 1, Aims and objectives), it was necessary to create a summary survey-based measure 
of organisational climate to set alongside summary measures from Chapter 6 (observations) 
and Chapter 7 (audit) in the comparisons made in Chapter 8. A weighted average was used: 
the responses to the well-established organisation and error wisdom scales (see Appendix 3, 
Q6 and Q9) were weighted equally (one-third), whereas the individual questions (Q7 and Q8) 
were weighted one-ninth each to form the other third of the summary organisational climate 
score. To avoid the weighted average being distorted by combining values from different normal 
distributions, before averaging each component was scaled to fit the standard normal distribution 
[z-scores, centred on mean 0 and with standard deviation (SD) 1]. Before this, the responses 
to the questions 7 and 8 had to be converted from categorical variables (yes, no, don’t know) to 
continuous variables. The conversion was made by calculating the proportion of respondents 
at each site answering ‘yes’ to each question (see table in Appendix 4). The three newly created 
variables were inspected and found to be normally distributed, paving the way for conversion to a 
common scale and the calculation of a weighted average.

Combining indicators of safety climate
To facilitate the comparison among strands A–C, a summary score for safety climate was 
created. This combined questionnaire elements relating to the immediate work context that 
are thought to contribute to the local safety culture (see Chapter 2). As described in Developing 
the organisational and safety climate questionnaire, the questions included were prevalidated 
scales from the NHS annual staff survey,175 which we termed ‘overload’ and ‘line management’; 
three individual questions from the same source (questions 2d, 4a and b; see Appendix 3); and 
Sexton and colleagues’ teamwork and safety climate scales.25 Mirroring the procedure described 
above, the four well-established scales were weighted equally (one-fifth each) and the individual 
questions were accorded less weight (collectively constituting one-fifth). As noted in Chapter 5, 
Safety climate and team factors, 90% responded positively to question 4a, ‘Do you have to work 
closely with other team members to achieve the team’s objectives?’, rendering this question less 
able to differentiate between sites than the other two stand-alone questions, 2d and 4b. Question 
4a was, therefore, allocated half of the weight of questions 2d and 4b. Thus the indicators were 
combined as shown in equation 1 so that, as required, the weights total 1. As with the calculation 
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of the summary survey-based organisational climate score, before combining each element of 
the survey-based safety climate score was scaled to fit the standard normal distribution and so 
z-scores are shown in the equation and subsequent results.

Summary survey-based safety climate = 0.2zoverload + 0.2zline management + 0.2zSexton teamwork climate +  

0.2zSexton safety climate + 0.08zrelationships at work are strained +  

0.04zproportion responding yes to Q4a +  

0.08zproportion responding yes to question 4b [Equation 1]

Strand B: observation-based holistic evaluation of safety culture

This strand relates to objective 3 (see Chapter 1, Aims and objectives): to generate quantified 
holistic evaluations of organisational and safety culture for each site using observation. There 
was no well-established method or prevalidated instrument available for this strand. The closest 
fitting well-developed approach was MaPSaF,84 but pilot work with this framework convinced 
us that it would not be suitable for this study and, furthermore, to use it in this study would 
require an inappropriate subversion of its intended usage as a developmental tool based on 
self-assessment and reflexivity. A specifically tailored approach had to be developed as part of 
this study.

The holistic evaluations were derived from strategic immersion, primarily direct observation 
of staff at work and their working environment, supplemented by brief conversations with key 
informants. This method was derived from previous work by team members in delivery units,34,132 
and its application to EDs was piloted at a local hospital not included in the study.

Use of the word ‘holistic’ derives from its use in the commissioning brief (see Appendix 1): 
because our method was primarily observational, we generally use that term instead in the text, 
though we continue to use the term ‘holistic’ when referring directly to the study’s objectives, so 
as to preserve the structure of the report in line with the commissioners’ specification and the 
research protocol.

Data collection
Six 1-day visits were undertaken at each hospital by at least two observers, which allowed 
sustained non-participant observation to see how staff behaved over a number of hours, and 
sampled sufficient time points to gauge the range of work and activity levels. In recognition of 
fluctuating workloads and staffing levels, the visits were distributed throughout the week. Data 
were, therefore, collected at all periods of the day excluding midnight to 6 am, and on all days 
except Sunday.

Researchers recorded their observations in hand-written field notes. These were made during 
observation periods, then reviewed and annotated within 24 hours. Field notes contained a 
minimum of identifying information, for example labelling participants in any documented 
interactions by their profession and level or role rather than by name or initials. No identifiable 
patient information was recorded, although patients were anonymously included in notes if their 
interactions with staff were of relevance. See Developing an observation prompt list for description 
of developing prompts to guide data collection.
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Observers positioned themselves near the functional centre of the department, either the 
whiteboard where bed occupancy and the progress of care are recorded or the desk or counter 
where computer monitors were sited (these are often, but not always, colocated). The distributed 
nature of ED work46 (Rationale for focusing on delivery units and emergency units) necessitated 
the selection of one functional centre within EDs: ‘major injuries’. Observers interacted with 
staff (provided this did not mean interrupting their work) if observers wanted information 
to help interpret what they observed or staff wanted to talk to us about our research or their 
work. Information sheets were provided for use as leaflets or posters or both, and we offered to 
attend briefing sessions for staff, as well as pre-meetings with local clinical leads. All of these 
information sources pointed out that staff could ask observers to leave the vicinity, or themselves 
move more than 3 metres away, if they wished what they were saying or doing to be excluded 
from our data. But observers noted events and conversations that were clearly visible or audible 
to anyone, including patients and visitors, in the vicinity, regardless of distance.

Observation data were supplemented by an orientation meeting with a senior nurse or midwife 
at each site. This enabled observers to contextualise and interpret what they observed, and 
included questions about safety-related matters that we were unlikely to be able to answer from 
observation alone: staffing establishment, maintenance of equipment, and updating of protocols. 
The timing of such meetings varied, depending on the availability of staff; some took place before 
observations, some afterwards. We believe that such variation did not significantly affect our 
observations: when orientation interviews occurred later rather than earlier, we tried wherever 
possible to ask staff during observations about factors that seemed directly relevant to what we 
were observing; when the orientation meeting took place earlier rather than later, we sometimes 
contacted the senior nurse or midwife concerned at a later date by telephone or e-mail to ask 
questions arising later. Observers met between observation sessions to debrief and exchange 
information and observations: these meetings served also to ensure that each observer was 
keeping all the items on the topic guide in mind.

Within EDs observation was planned within major injuries and minor injuries sections but not 
in the resuscitation and paediatric sections. This decision was mainly guided by the additional 
ethical concerns raised by observing in the latter areas and a strong desire among the researchers 
not to risk distracting staff in the normal conduct of their work, which seemed more likely in 
these areas.

At some sites the project research fellows were joined by a service user or an experienced service 
provider who did not work at the research site (see Chapter 6, Data collection summary). The 
purpose of this was to ensure that the perspectives and interpretations of the research fellows 
were supplemented and if necessary challenged by clinical and lay viewpoints. Service provider 
coresearchers were able to offer contextual and explanatory information, whereas the role of the 
service user coresearcher was to ensure that the research fellows were not too closely aligned with 
clinical perspectives at the cost of critical distance. These coresearchers received training from 
one of the project research fellows prior to visiting any of the research sites. They observed from 
the same vantage points as the project research fellows, and using the same prompt list, though 
not at the same time. They also made hand-written field notes, which were subsequently passed 
to the research fellows to be included in data analysis. Each coresearcher met with the research 
fellows to discuss and elaborate upon field notes and subsequent reflections.

Each site was offered early feedback on data collected in the three strands, A–C. Where 
this opportunity was taken up, discussion of the observation occasionally corrected minor 
misunderstandings or added new material. Field notes made during and immediately after the 
feedback meetings also became part of the strand B data set.
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Developing the observation prompt list
Mindful that the commissioning brief and study protocol (see Appendices 1 and 2) required 
quantified observations, the research team initially planned to develop a checklist that would be 
scored in situ. A provisional detailed checklist was developed to pilot interview and observation 
data collection focused on indicators of organisational and safety culture drawn from our 
previous work34 and published literature (see Chapter 2). It included some of the factors that 
influence safe clinical practice developed by Vincent and colleagues:56 organisational and 
management factors, work environment, staffing levels and skills mix, team factors, individual 
(staff) factors and task factors. The aim was to identify a sufficient but manageable range of items 
to support evaluations of organisational and safety cultures. The provisional checklist was piloted 
in an ED that is not included in the main study and it was anticipated that the checklist would 
undergo further refinement as the study progressed.

Provisionally, it was planned that items in the final checklist would be rated by the researchers 
who had conducted observations and supplementary interviews, using the following ordinal 
scale, which would permit numerical scoring: C, evidence that this facet of organisational or 
safety culture is consistently in place; P, partially in place/dependent on individuals; N, not in 
place. There was provision for rating DK, don’t know/can’t assess, which needed to be used 
sparingly to prevent missing scores from undermining the overall scoring. Space was provided in 
pilot checklists to note items of evidence to support the rating given. While piloting the checklist, 
researchers (experienced ethnographers) also wrote extensive field notes to inform and evidence 
their provisional ratings. Rating of sites was undertaken provisionally in the field and final ratings 
for each item allocated on the return from the field, based on the two researchers’ provisional 
ratings and discussion and comparison of field notes and observations. The use of field notes 
permitted the accumulation of evidence to inform ratings, and permitted researchers to cross-
reference with one another’s observations, offering the opportunity to check inter-observer 
reliability. The initial checklist for the study was always anticipated to be too wide-ranging for 
real-time use in clinical areas, but the items continued to be useful prompts for researchers 
reviewing the comprehensiveness and comparability of the observation and interview data 
gathered at each research site so it was retained as a prompt list (see Appendix 5).

During piloting researchers found that some items in the initial checklist overlapped and it was 
difficult to gather evidence relating to some items. Researchers were sometimes uncertain about 
assigning ratings quickly in situ, and preferred recourse to detailed field notes. They were also 
concerned to make provision for recording unanticipated facets of the local environment or 
workplace practices that influenced workplace and safety cultures. Consequently, semistructured 
field notes were made during observation periods and annotated soon afterwards. The field notes 
were then coded with reference to the prompt list, which later evolved into the scoring guide for 
holistic assessment of culture (see Appendix 6).

While all items on the detailed prompt list (see Appendix 5) were useful to sensitise observers to 
relevant features of the clinical setting, and to structure field notes, assigning ratings for every 
item was not always possible, even with discussion between observers and reference to field 
notes. Overlap remained a problem, so the decision was taken to collapse items into fewer higher-
level categories that could be scored consistently (see Appendix 6). We will discuss the scoring of 
the instrument in Appendix 6 in Chapter 4, quantifying semistructured observations.

Analysis
Extensive field notes, guided by sensitising prompts in Appendix 5, formed an assessment of 
culture in each of the research sites. (A separate inductive qualitative analysis of the field notes 
will be possible but does not form part of the commissioned study reported here.) Quantification 
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of the results was required in order to perform the comparisons intrinsic to this study and its 
commissioning specification. To achieve this the observations were categorised using eight 
domains (see Appendix 6), each of which was scored separately following the period of strategic 
immersion. Three of the categories related to safety culture at organisational level, and five at 
team level. Two research fellows (SA and MR) scored each site separately, after reading all field 
notes (from preliminary meetings, observations, brief conversations during observation periods, 
coresearchers and feedback meetings). They then met to agree a final score.

The organisation and work environment factors scores reported in Chapter 6 (see Table 27) 
capture safety-related facets of the organisational culture in each of the research sites, namely the 
adequacy of staffing and premises, the availability of sufficient well-functioning equipment, and 
support from managers, administrative staff and other support roles. The mean of these scores 
was calculated to form a summary observation-based organisational culture score for use in 
subsequent analyses.

The team factors scores in Table 27 (undertaking informal training and supervision, particularly 
of juniors and students; leadership offered by senior clinicians, team members taking 
responsibility for their own work, levels of individual and team situational awareness; evidence of 
respect, warmth and collegiality within communication and actions; the quality of information 
exchange within the team and evidence of mutual support within and between professions) 
capture several facets of the local culture of teamwork that have been linked to safety culture (see 
Chapter 2). The mean of team factors scores became a summary, observation-based teamwork 
culture score.

The grand totals in Table 27 include organisational, work environment and teamwork factors that 
relate to safety. These form a more holistic evaluation of safety culture and the mean of the scores 
for all eight items in Table 27 are the observation-based holistic safety climate score for each 
research site. However, this assessment is not distinct from the observation-based organisational 
culture assessment comprising organisation and work environment factors. Consequently, it 
was not possible to test hypothesis 2b as written. Instead, the observation-based assessments of 
organisational culture and teamwork culture are compared in Chapter 6.

Strand C: criterion-based assessment of quality of care

This strand relates to objective 4 (see Chapter 1, Aims and objectives): to obtain criterion-based 
measurements for the quality of care at each research site. The methodology selected was a 
retrospective audit of clinical notes, conducted by non-clinical auditors.

The technique of explicit criterion-based reviews (the objective application of predetermined 
standards) was used.181 The aim of maximising consistency of data extraction between research 
sites made the use of explicit criteria essential. One strength of the method is that non-clinical 
auditors obtain results more similar to clinical auditors in criterion-based review than in holistic 
review, i.e. assessment of the process of care without specified criteria.149

Separately for DUs and EDs, common conditions were identified for which there was a strong 
evidence base and national clinical guidelines on appropriate actions and care processes. Based 
on prestudy power calculations, we aimed to select three audit standards per condition. Our 
choice of conditions and standards was guided by the strength of the evidence base for each 
aspect of the relevant clinical guidance (see sources at foot of Box 1): we produced short-lists of 
conditions and standards drawn from the literature and reached our final choice after extensive 
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dialogue with clinicians (project advisors, service provider coresearchers and clinicians from the 
research sites recruited to the study before data collection began at site 1).

Some conditions commonly received in EDs were removed from the prestudy shortlists because, 
despite strong evidence and clear guidelines, we were advised that facilities and local practices 
varied widely. Stroke was the most notable example of this. Despite considerable efforts to 
include this condition in the study, we were unable to find sufficient well-evidenced markers of 
the quality of care for which reasonable consensus emerged regarding acceptability as markers of 
quality and both feasibility and validity of measurement. We discussed our choice with the study’s 
senior clinical advisors (see Acknowledgements), clinicians from our pilot sites (DU and ED in 
a hospital not involved in the main study) and research sites 1, 2, 4, 7 and 8. These discussions 
checked the acceptability of the selected markers to clinicians: to help us recruit sites, we thought 
it wise to focus on conditions and markers that clinicians viewed as acceptable measures of 
clinical care within their departments.

The conditions selected for the criterion-based audit of care within emergency departments were:

 ■ acute coronary syndrome (ACS)
 ■ acute severe asthma (ASA) and
 ■ fractured neck of femur (FNoF).

For labour wards the selected conditions were:

 ■ normal delivery (ND)
 ■ emergency caesarean section (ECS) and
 ■ delivery after the detection of grade 2 or grade 3 meconium-stained liquor (MSL) 

before delivery.

Inclusion and exclusion criteria for each condition are listed in Table 1. Sources for the evidence-
based markers appear at the foot of Box 1.

For two conditions, ASA and FNoF, clinicians argued strongly that a meaningful audit of the 
quality of care would require additional markers so these have four and five audit standards, 
respectively (see Box 1). ECS audit standard 2, prophylactic antibiotics, was considered vital 
by clinicians but they anticipated that compliance would be so near to 100% that there would 
be too little ‘headroom’ for variation between sites to be evident. Thus, ECS was allocated four 
audit standards.

Audit data extraction using the evidence-based markers was piloted at a hospital that did not 
participate in the main study.

Audit data collection
At each hospital we aimed to audit 50 consecutive cases for each condition, working backwards 
for up to 6 months from the date the researchers first became noticeable in the clinical areas by 
commencing observations. The audit worked backwards to avoid any concerns about a possible 
Hawthorne effect emerging after researchers were encountered in clinical environments, leading 
to more than usually diligent record-keeping. The time limit of no more than 6 months was set 
so that the audit data could be regarded as contemporaneous with the observation data and staff 
survey responses. For MSL the audited markers spanned mothers’ and babies’ clinical records. 
Mothers’ records had to be audited first to obtain required audit data and identify the hospital 
record number for each associated baby, then the babies’ notes could be ordered and audited. 
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Data extraction sheets were developed to structure the audits. One example, the data extraction 
sheet for FNoF, is provided in Appendix 7.

Non-clinical auditors were preferred, as earlier research found this reduced hindsight bias,186 and 
more recent research has found that non-clinical auditors are no less reliable than clinical.145,156 
The study aimed to recruit local audit clerks and provide study-specific training and ongoing 
support. The study budget made provision to reimburse trusts for the audit clerks’ time. Audit 
clerks sent data extraction sheets to the research fellows, who checked the extracted data and 
made enquiries about any anomalies they found (e.g. suspected duplicates, apparent inclusion of 
cases that did not meet inclusion criteria, suspected recording errors and patterns within missing 
data that suggested that certain sections or types of clinical record were being overlooked). Once 
enquiries were satisfactorily resolved, data from the extraction sheets were coded and data entry 
was checked before statistical analysis. In some sites, the research fellows carried out the audits 
(see Chapter 4, Engaging non-clinical auditors).

Aligned with objective 1 (see Chapter 1, Aims and objectives), which sought to work supportively 
with staff in the research sites and offer prompt feedback to allow local development, we 
undertook some finer-grained data extraction. In addition to the minimum data required to 
assess whether the audit standards had been met, we collected additional contextual data to 
enable richer feedback to research sites. For example, rather than record simply whether or 
not aspirin was given immediately, we also recorded how long it took to give aspirin in non-
immediate cases. Thus, research sites could be given information about how far short of the 
standard they fell during the sampled period.

Analysis
In order to calculate each site’s scores in relation to each standard, we calculated the number of 
cases where the standard was met as a percentage of the total number of cases to which it applied 
(i.e. removing cases from the denominator such as, for standard ACS2, when aspirin had already 
been given by the ambulance service, or the patient had taken regular daily aspirin, or the patient 

TABLE 1 Inclusion and exclusion criteria for audited conditions

Emergency departments

ACS Exclusion: suspected MI with ST segment elevation on ECG

ASA Inclusion: one of

 peak flow rate 33–50% of best or predicted

 respiratory rate ≥ 25/minute; heart rate ≥ 110/minute

 inability to complete sentences in one breath

FNoF No exclusions 

Delivery units

ND Inclusion: all the following must be true:

 spontaneous onset of labour and delivery

 no spinal or epidural or general anaesthesia

 gestation > 37 weeks

 no medical condition such as diabetes or hypertension

ECS Inclusion: grades 1–3 ECS only

MSL Inclusion: both must be present:

 meconium grades 2 or 3, detected before delivery

 baby in good condition at birth (Apgar score > 6)

ECG, electrocardiogram; MI, myocardial infarction.
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BOX 1 List of audit standards

Acute coronary syndrome (excluding MI)

1. Electrocardiography performed immediately
2. Aspirin should be given immediately if not already given by ambulance service
3. If patient in pain, times from arrival to the administration of pain relief:

 ■ in cases of severe pain, 50% in 20 minutes, 75% in 30 minutes, 98% in 60 minutes
 ■ in cases of moderate pain, 75% in 30 minutes, 98% in 60 minutes

Acute severe asthma

1. Measure and record oxygen saturation on arrival in 98% of cases
2. Salbutamol or terbutaline given within 10 minutes of arrival
3. Intravenous hydrocortisone or oral prednisolone given within 30 minutes of arrival in 90% of cases
4. Repeat measurement of oxygen saturation within 60 minutes in 75% of cases

Fractured neck of femur

1. Pain score recorded on arrival
2. Time from arrival to receive analgesia:

(a) if severe pain, 50% in 20 minutes, 75% in 30 minutes, 98% in 60 minutes
(b) if moderate, 75% in 30 minutes, 98% in 60 minutes

3. Radiography performed within 60 minutes of arrival in 75% of cases
4. If in pain, evidence of re-evaluation of pain (90% of those with severe pain re-evaluated within 30 minutes; 

75% of those in moderate pain within 60 minutes)
5. Admitted within 4 hours of arrival

Normal deliveries

1. Initial assessment should include temperature, pulse, blood pressure, urinalysis, length, strength and 
frequency of contractions, fundal height, lie, presentation, position and station, show, liquor, blood, pain and 
fetal heart rate

2. Assessment during first stage should include fetal heart rate every 15 minutes, frequency of contractions 
every 30 minutes, pulse hourly, temperature and blood pressure 4-hourly, vaginal examination offered 
4-hourly, frequency of emptying bladder

3. Assessment during second stage should include fetal heart rate every 5 minutes, frequency of contractions 
every 30 minutes, pulse and blood pressure hourly, vaginal examination offered hourly, frequency of 
emptying bladder, woman’s emotional/psychological needs

Emergency caesarean section

1. Documentary evidence of consultant obstetrician involvement in the decision to perform ECS
2. Women having an ECS should be offered prophylactic antibiotics at the time of ECS
3. All women undergoing ECS must receive thromboprophylaxis for VTE
4. Women undergoing ECS should be offered regional anaesthesia (spinal or epidural)

Meconium-stained liquor

1. Continuous EFM should be advised
2. Health-care professionals trained in advanced neonatal life support should be available for the birth
3. Baby assessment should include at 1 and 2 hours and then 2-hourly for 12 hours:

 ■ general well-being
 ■ chest movements and nasal flare
 ■ skin colour including perfusion
 ■ feeding
 ■ muscle tone
 ■ temperature
 ■ heart rate, and
 ■ respiratory rate 

EFM, electronic fetal monitoring; MI, myocardial infarction; VTE, venous thromboembolism.
Sources: College of Emergency Medicine (2008),182 Scottish Intercollegiate Guidelines Network (2002),183 National Institute for Health 
and Clinical Excellence (2007),184 NHS Information Centre for Health and Social Care (2004).185
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was allergic to aspirin). We then calculated the mean level of compliance for each condition 
at each site so that, regardless of the number of audit standards per condition, each condition 
would contribute equally to the summary audit score for each site. It is appreciated that this 
method of calculating one summary score for each condition may result in a good overall score 
being obtained for a condition even when some of the individual standards had very low values. 
It was felt, however, that each standard should be given equal weighting within each condition. 
Possible pitfalls in this approach will be discussed in Chapter 9, Objectives. The mean scores were 
inspected for normality (see Chapter 3, Testing for normality) and then converted to the standard 
normal distribution. Finally, summary audit scores were calculated as the mean of the condition-
specific z-scores for the three conditions measured in each research site (ED conditions or DU 
conditions, as appropriate).

Testing the study hypotheses: correlation and agreement

This study was commissioned to compare contrasting approaches to evaluating safety culture 
and to compare each of these with a criterion-based assessment of the quality of care (see 
Appendix 1). There are epistemological and practical difficulties in this, which will be examined 
in Chapter 9, Objectives. This section describes the comparisons that were made, which will be 
reported in Chapters 5 and 8.

The Pearson product–moment correlation coefficient (r) measures the extent to which two sets 
of measurements lie on a straight line, when plotted on a graph. For example, the measurements 
M1 and M2 in Table 2 perfectly fit a straight line (Figure 1) because M2 is simply twice M1; 
there is perfect positive correlation between M1 and M2 (r = 1). However, if these two sets of 
measurements agreed (were the same), they would lie along the line of equality in Figure 1; 
clearly they do not. Bland and Altman187 argued that correlation was not the correct approach 
for assessing agreement, instead recommending visual inspection of the type of graph shown 
in Figure 2. This plots the mean of pairs of measurements along the x-axis and the difference 
between pairs of measurements on the y-axis. In the case of measurements made on the same 
scale, if the measurements agree (or approximately agree), the difference between them will be 
zero (or close to zero) and the mean of differences for all pairs of measurements will be zero. 
However, if one measure is consistently higher than the other, the mean of differences will be 
higher than zero, which is the situation we see in Figure 2, in which the line marked ‘mean 
difference’ lies at 2.46, whereas those marked ‘mean ± 2SD’ lie at 4.416 and 0.504. The lines 
marked ‘mean ± 2SD’ provide an approximate 95% confidence interval, and most points on the 
graph should lie between these lines (in fact, all points do in Figure 2).

TABLE 2 Fictitious measurements generated to discuss correlation and agreement

M1 M2 M3 M4

1.0 2.0 0.9 1.5

1.3 2.6 1.3 0.7

1.7 3.4 1.0 2.6

2.0 4.0 1.5 3.2

2.2 4.4 2.3 3.3

2.8 5.6 2.9 3.0

3.0 6.0 3.0 1.5

3.1 6.2 3.1 2.5

3.5 7.0 2.6 0.9

4.0 8.0 2 0.8
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FIGURE 1 Scatterplot illustrating perfect correlation.

FIGURE 2 Bland–Altman plot illustrating poor agreement.

Figure 2 is commonly termed a Bland–Altman plot in health research, although known as a 
Tukey mean-difference plot in other fields. In Figure 2, the line of equality is the x-axis (y = 0, no 
difference between the two measurements). If measurements M1 and M2 were the same apart 
from small random fluctuations in the readings, we would see points lying mainly close to the 
x-axis, above and below, scattered with no discernible pattern. However, in Figure 2 all the points 
lie above the x-axis and there is a clearly discernible pattern. In this case, the mean difference is 
sufficiently large that the 95% confidence interval also lies above the x-axis, but matters are not 
always so clear-cut. However, for the sets of measurements M1 and M2, which were made on the 
same scale, we can confidently say that, while perfectly correlated, they do not agree.
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It is also possible to have agreement with poor correlation, simply because measurements do 
not lie on a straight line. We will illustrate this with a second artificial example; measurements 
M3 and M4 in Table 2 are poorly correlated (r = 0.120), because they more or less form a circle 
(see scatterplot, Figure 3). However, the mean difference between the measurements is very 
small (0.06; see Bland–Altman plot, Figure 4) and the SD of differences is 1.25. All points on 
this graph lie within the interval mean ± 2SD and the largest difference is 1.34 SDs from the 
mean. Measurements M3 and M4 lie close together, suggesting good agreement. But this is an 
artificial example in which the measurements were constrained to form a circle. It is the presence 
of a discernible pattern within Figure 3 that alerts us to a systematic relationship between 
measurements M3 and M4 rather than agreement within the limits of normal random errors. 
However, in real examples we should not expect the discernible pattern to ‘shout so loudly’ from 
the graph as it does in Figure 3: careful visual inspection is needed on each occasion.

In the analyses that follow, a scatter diagram and a Bland–Altman plot will be drawn for each 
comparison to permit interpretation of both correlation and agreement. This requires that the 
same scale is used for each measurement and so normally distributed raw scores for different 
types of measurement will be standardised, that is converted to scores on the standard normal 
distribution (mean 0, SD 1), known as z-scores. The expected mean difference between sets 
of standardised scores is zero, therefore the Bland–Altman plots in Chapter 8 are expected to 
have mean differences of zero. It is the distribution of the points that will be inspected, first for 
discernible patterns and outliers and, second, for size. The graphs will be plotted over the same 
area to ease comparison.

The acceptability of the level of agreement between two measures depends on professional 
judgement of the practical significance of the size of differences. This interpretation can be 
straightforward when differences are measured in units such as kg, ml/minute or mmol/l and 
differences have clinical significance. However, in this study, the measurements are unit free 
and how large a difference between measurements is acceptable is a moot point. Nevertheless, 
the smaller the SD of differences, the closer the agreement between the different approaches 
to measurement.
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FIGURE 3 Scatterplot illustrating low correlation.
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Part II 

Results

There are five results chapters. First, Chapter 4, Process data and issues arising during the study, 
summarises process results arising during data collection, including such matters as the 

challenges associated with each of the three data collection methods (and more general issues 
such as site recruitment and research governance. Chapters 5 (Strand A: questionnaire survey 
of staff perceptions of safety and organisational climates), 6 (Strand B: observation-based holistic 
assessment of culture) and 7 (Strand C: retrospective audit of evidence-based markers of the quality 
of care) present the results from strands A–C separately, namely the staff survey, observation-
based assessments and the criterion-based audit. Chapter 5 includes testing of hypothesis 2a, and 
hypothesis 2b is tested in Chapter 6, Strand B: observation-based holistic assessment of culture. 
Finally, in Chapter 8, Comparison results from strands A–C, the results from strands A–C are 
compared; this includes testing of hypotheses 1a and b and 3a and b.
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Chapter 4 

Process data and issues arising during 
the study

As this is a methodological study, it is important to report and discuss research processes as 
well as outcomes, as these will help inform future use of the research methods employed. 

The three methods posed different problems, some of which (e.g. the survey response rate; see 
Samples and response rates) were predicted, and others (e.g. identifying case notes for audit; see 
Cases audited) not anticipated.

Recruiting research sites

A total of 13 NHS trusts were approached sequentially until eight hospitals had agreed to 
participate in the study. During this process five hospitals declined to participate; where reasons 
were given these related to high workloads for staff. Naturally, hospitals needed time to consider 
whether to participate in the study, during which some key stakeholders in the relevant clinical 
areas asked the research team for clarification, by phone or e-mail and, in one case, by personal 
visit to the hospital by a member of the research team. The recruitment of each hospital normally 
took a few weeks, but at some hospitals there were delays of several months before the decision to 
join the study was made. This caused substantial delays in the data collection timetable.

Purposive sampling, using the criteria outlined in Chapter 3, Selecting the sample of research sites, 
used published statistics to identify potential research sites, but the professional knowledge and 
networks of the study team and study advisors were also very important. By integrating publicly 
available information and personally held professional knowledge, we were able to fill gaps in 
published data and we were better informed about ongoing or planned major organisational 
restructuring which would render particular hospitals unable to participate in the study. We were 
also alerted to parallel studies in DUs and EDs making it inappropriate to ask these departments 
to participate in this study too.

Personally held professional knowledge was also very important for identifying appropriate 
senior clinicians and managers with whom to make initial contact to introduce the study. Trust 
websites proved unsuitable for this task. Patient advice and liaison services were able to offer 
well-targeted assistance at some hospitals, but not at others.

The sample of hospitals from which delivery units and emergency departments were recruited 
matches the planned purposive selection well (see Chapter 3, Selecting the sample of research 
sites), as illustrated in Table 3. The sample also contained diversity in relation to the populations 
served by the hospitals and the ease of recruiting and retaining a well-qualified workforce, but 
we have chosen not to extend Table 3 to reduce the risk of compromising anonymity. All the DUs 
included in this study were consultant led, and levels of midwife-led care varied across them.

Three DU research sites (8, 12 and 14) had previously participated in a study focused on 
simulation-based education and safety-related workplace practices: the Multidisciplinary 
Obstetric Simulated Scenarios (MOSES) study.34,132,188 They were invited to join this study because 
they met the purposive sampling criteria (a fourth site from the MOSES study did not meet 
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the sampling criteria). All three DUs accepted the invitation to participate. These decisions 
may have been influenced by memories of good working relationships established during the 
previous study, although at one site nearly all senior staff had changed in the interim. SA and 
MR negotiated the participation of these three units and the data collection arrangements. The 
research fellows from the MOSES study (EJB and NM) did not participate in these processes. The 
research team decided to place these research sites late in the data collection timetable to ensure a 
break of around 2 years since the MOSES study’s final phase of data collection in these units.

The sequence of data collection

The core staffing for this study was two 0.5 full-time equivalent research fellows, making it 
impossible to work in parallel at a large number of research sites. We intended to work at each 
hospital (including both departments) for 12-week periods in sequence, with periodic 1-month 
breaks in the data collection timetable for provisional analyses and as a contingency for data 
collection over-running at any site resulting from the complexity and limited predictability 
of ‘real-world’ research.126 For example, delays in recruiting research sites were mentioned in 
the previous section. Delays in research governance processes (Research governance) and the 
recruitment of trust-based auditors (Engaging non-clinical auditors) put further pressure on the 
study timetable. More importantly, it became clear that audit data collection would take longer 
than the other methods, because of problems encountered in identifying and obtaining records 
for data extraction, which varied from site to site, and because some auditors took much longer 
than others to complete the task (Unpredictable resource requirements). Data collection was begun 
in the order shown in Table 3, but varied in duration. It was of no methodological consequence 
if completing retrospective audits over-ran into data collection at the subsequent site, but efforts 
were made to complete observations at one hospital before commencing observations at another 
hospital to help observers maintain a coherent perception of the culture that they were assessing.

TABLE 3 Main sampling characteristics of research sites

Sites: hospital

Strategic 
Health 
Authority 
region Type of hospital and NHS trust 

2008–9

Trust income 
(£millions)

Patients (’000s) Quartiles

ED DU ED, DU

1, 2: H1 A Tertiary centre, foundation hospital trust 500 141.9 5.0 Q4, Q3

3, 4: H2 B Tertiary centre, foundation hospital trust 500 86.2 5.9 Q3, Q4

5, 6: H3 C General hospital, hospital trust, primary 
care trust (site 6)a

200 66.8 4.6 Q2, Q3

7, 8: H4 A General hospital, hospital trust 150 90.3 5.2 Q3, Q3

9, 10: H5 D Tertiary centre, hospital trust 250 99.9 3.7 Q3, Q2

11,12: H6 Eb General hospitals, foundation hospital 
trust

300 86.8 3.9 Q3, Q2

13,14: H7 38.0 1.4 Q1, Q1

15,16: H8 F Tertiary centre, hospital trust 650 156.0 6.3c Q4, Q4c

a Provides midwifery services; hospital trust provides medical services.
b Sites 11–14 were in two hospitals that are part of the same NHS foundation trust, but some distance apart, with minimal overlap of staff and 

mainly serving separate communities.
c Data obtained from hospital, not available on BirthChoice.
Sources: Trust-specific annual reports (not referenced to preserve anonymity of research site), NHS Hospital Episode Statistics,189 BirthChoice.190



© Queen’s Printer and Controller of HMSO 2012. This work was produced by Freeth et al. under the terms of a commissioning contract issued by the 
Secretary of State for Health.

41 Health Technology Assessment 2012; Vol. 16: No. 25DOI: 10.3310/hta16250

Close-coupling of departments and services

The clinical departments in this study were closely coupled to other departments and services. 
For example, EDs are closely coupled to pre-hospital care from ambulance trusts and general 
practice and, within the hospital, to the medical assessment unit and wards, which receive 
patients from the ED and service departments such as the radiography department. The DUs 
in this study were closely coupled to community-based care, antenatal and postnatal wards, 
neonatal intensive care, and sometimes maternity assessment units and midwife-run birthing 
centres. Some aspects of the performance of the clinical departments in the study were, therefore, 
linked to the performance of other departments in the continuum of care. In addition, EDs and 
maternity services deploy staff flexibly over a range of specialised clinical areas. This study was 
focused on DUs and the major injuries sections of EDs. Staff working in these areas normally 
worked in related clinical areas on a flexible or rotational basis. Although the observation and 
audit strands of this study could be closely focused on the selected specialised clinical areas, 
this was more difficult for the staff survey although distribution was targeted at those currently 
working in the selected specialised area. Questionnaire responses may well reflect the totality of 
respondents’ working experiences rather than just the areas we observed and audited.

Impact of staff changes in research team

The staff team changed during the study. Two research fellows, authors NM and EJB, helped 
DF and JS design and set up the study. NM and EJB conducted the majority of data collection 
at sites 1 and 2, then both left the team (one temporarily, on maternity leave). SA and MR were 
appointed to replace the departing fellows; SA worked alongside the original two for a few days. 
EJB worked briefly on the project on returning from maternity leave, contributing to discussions 
about methods and interpretation, and doing observations at sites 7 and 8. Weekly meetings 
between the principal investigator (DF) and the project research fellows reviewed the data 
collection and helped smooth the transition from the first pair of research fellow observers to 
the second pair. When the observations were scored (see Chapter 6, Scoring), EJB assisted with 
scoring for research sites 1 and 2.

Research governance

Research governance for this project proved particularly arduous and time-consuming. The 
literature contains accounts of the challenges of research ethics committee (REC) processes,191,192 
but our experience of applying for REC was relatively straightforward. It was approved by the 
Oxfordshire Research Ethics Committee C (REC reference: 07/H0606/87).

Much more demanding were the research and development (R&D) governance requirements of 
the eight NHS organisations where we carried out the research (seven NHS hospital trusts and 
one primary care trust). This accords with the experience of other researchers.193–195

Requirements varied significantly between sites and were not always clear (in two sites, 
significant changes were made in what was required during the process). For example, some 
sites required their own occupational health departments to clear us while others did not; 
some accepted the Criminal Records Bureau (CRB) check carried out at the request of our own 
employer, others applied for another or required that we did so.
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In many sites, we had to deal in parallel with an R&D governance officer for approval of the 
research as a whole, and a human resources officer processing our applications for honorary 
contracts or letters of access. These parallel processes were not always streamlined (we learnt to 
prompt officers to check on progress with the other, though even then this was not always done).

Several sites required us to fill in the site-specific information part of the REC application process 
even though, according to REC definitions, and the committee that approved our study, this 
was neither applicable nor required. This posed a particular problem for sites 15 and 16 because 
the research ethics service website hosting our original application had been closed: although 
documents were still available for consultation and printing, they could not be amended with 
local details.

Although in theory the new Research Passport system was introduced as the study began, sites 
where we worked for the first year were not ready to recognise the system, and required us to 
have honorary contracts instead.

Table 4 summarises some of the inconsistencies and anomalies that we found in our applications 
to carry out the research. The cumulative effect of these slow processes was that data gathering 
was delayed and analysis time significantly curtailed. The need for CRB checks at the instigation 
of the trust reduced our ability to deploy service user coresearchers in the observation strand. 
Both already had recent CRB clearance: one was alienated by what he perceived to be needless 
bureaucracy and withdrew, and the help of the second was severely limited by administrative 
delays in further CRB clearance.

Our interpretation of the reasons for delays and cumbersome processes can only be conjectural, 
but we believe that:

 ■ R&D departments found it difficult to process applications for non-clinical mixed methods 
research (hence confusions about occupational health clearance, even though we had 
no contact with patients, and the requirement at the eighth hospital to pass an online 
examination in running clinical trials).

 ■ Applications are sometimes handled by junior officers without the expertise or authority to 
make exceptions for non-clinical research.

It was unfortunate that this study coincided with a period of crisis in research governance 
arrangements, leading to widespread criticism that the establishment and timely progress of 
research studies were being threatened. The ensuing national review and new arrangements 
should streamline research governance processes,196 although they will favour recruitment to 
clinical trials over other types of research, so the benefit for research similar to this study may 
be limited.

Strand A: staff survey

Samples and response rates
Some clinical leads identified team membership themselves (see Chapter 3, Sampling, delivery and 
maximising returns); others delegated the task to junior colleagues or, most often, administrative 
staff. No site had a consolidated staff list, so different lists for different professional groups were 
provided. Generally, departments found lists of nurse or midwife names easy to provide, though 
some did not provide roles or bands, and some were out of date (excluding more recent arrivals 
whose names we learnt during observation: where possible, these were added). Lists of doctors 
proved more challenging (in one case, no list was provided at all, despite multiple requests, and 
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we had to rely on the hospital website, which listed only consultants). These added to factors 
already identified (see Chapter 3, Sampling, delivery and maximising returns) meant that samples 
were not comparable across sites. In theory, we could have tried to gather further information 
in order to edit and harmonise lists, but we were convinced that we would have encountered 
considerable resistance from overstretched departments that would have been sufficient to 
prevent us achieving our objective.

It became evident that some databases were not quite up to date because 21 questionnaires 
were returned with a message saying that the individuals to whom they were addressed no 
longer worked in the department. These have been subtracted from the figures shown in the 
‘surveys sent’ column of Table 5. We cannot know how many other questionnaires could not 
be delivered to the named recipients but were not returned. Turnover of staff may mean that 
a small number of new staff who could have participated in the survey were not invited to do 
so. This was occasionally apparent when observations for strand B identified a member of staff 
from an eligible staff group who was not listed for inclusion in the staff survey. Some of the lists 
we received contained excluded categories (see Chapter 3, Sampling, delivery and maximising 
returns), mainly Foundation Programme doctors. We tried to clean the lists before questionnaires 
were sent, within the limits of the information fields provided in each list. Many sites did not 
provide sufficient information to allow us to augment Table 5 with a breakdown of the surveys 
sent by professional group. However, where the professions of respondents are known they are 
summarised in Chapter 5, Demographics and role-related characteristics. Interactions with key 
contacts suggested that requests to improve lists were likely to be perceived as problematic, so 
we chose to accept what we were given, even when imperfect. This simply reflects the reality of 
conducting research in increasingly busy, pressurised health services: pragmatic decisions must 
be made or research would halt.126 Nevertheless, the pragmatic decisions should be noted to 
allow reflection on their consequences. Published reflection on pragmatic decisions and known 
or likely consequences occurs less frequently than that which might be considered warranted 
by those who are familiar with the day-to-day imperfections and predicaments of research. 
This is likely to be attributable to publication bias and also, in Goffman’s terms,197 to a degree of 
‘idealization’ in the ‘front stage performances’ of researchers.

Decisions about which groups of staff to include in the survey varied, for example site 3 was 
particularly interested in eliciting the perceptions of support staff and included a wider range 
of support roles than was the case at other sites. Because site 3 adopted a broad definition of 
team membership, we distributed twice as many questionnaires to staff at site 3 as at site 11 
(see Table 5), although, as shown in Table 3, the two sites had a very similar patient throughput. 
Varying local decisions mean that there is no simple relationship between the size of the clinical 
department, as indicated by patient throughput, and the number of people designated team 
members. Furthermore, we would also expect the number of people designated team members to 
be affected by the local prevalence of part-time working, data which we do not have.

The overall response rate of 27.6% was very similar to the maximum response rate of 27% 
achieved by Catchpole and colleagues,178 who distributed safety climate questionnaires to staff in 
two surgical departments. It was a little higher than the 22% estimated response rate achieved by 
Sarac and colleagues,100 who distributed Hospital Patient Safety Culture (HPSC) questionnaires to 
clinical staff in seven acute hospitals in Scotland. However, the response rates for this study were 
consistently lower than the trust-wide response rates published for the NHS annual staff survey 
(Table 6). Comparing Tables 5 and 6, it is interesting to note that both data collection exercises 
yielded noticeably lower response rates at the trust in which research sites 7 and 8 were located. 
Ideally, we would have wished to conduct a non-response analysis to discover any systematic 
differences between survey respondents and non-respondents, based on sample characteristics 
provided by research sites with staff lists for the survey (e.g. profession, grade and demographic 
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TABLE 5 Staff survey questionnaires sent and returned

Hospital Site Surveys sent Surveys returned Response rate (%)

H1 1 ED 132 36 27 

2 DU 133 27 20 

H2 3 ED 266 83 31 

4 DU 109 38 35 

H3 5 ED 111 35 32 

6 DU  60 28 47 

H4 7 ED 119 17 14 

8 DU  76  7  9 

H5 9 ED  94 37 39 

10 DU 100 30 30 

H6 11 ED 111 25 23 

12 DU  74 27 36 

H7 13 ED  55 21 38 

14 DU  59 25 42 

H8 15 ED 249 40 16 

16 DU 176 55 31 

All sites 1924 531 27.6

variables). However, as noted above, it was difficult for research sites to provide us with up-to-
date staff lists and we did not obtain sample characteristics beyond those that routinely appeared 
on staff lists in each research site, mainly, but not always, profession, grade and gender. Missing 
and inconsistent information on sample characteristics precluded non-response analysis.

Examining influences on response rates
Multilevel modelling estimated the overall site within hospital response rate to be 29.5% 
[standard error (SE) 3.2%]. Variation in response rates was partitioned as follows:

 ■ 60% at hospital level (estimated variance 0.006, SE 0.005, χ2 = 1.820, 1 df, p = 0.177)
 ■ 40% at research site level (estimated variance 0.005, SE 0.003, χ2 = 4.000, 1 df, p = 0.046).

Variation in response rates associated with differences between hospitals was not statistically 
significant but variation due to differences between research sites was significant at the 5% level. 
Adding site-level characteristics to the model, as described in Chapter 3, Multilevel modelling, 
showed that the type of service (ED or DU) and the quartile in which the department lay (see 
Table 3) did not have significant effects of the response rates. There was a very small, statistically 
significant, effect for the number of questionnaires sent (estimated parameter –0.001, SE < 0.001, 
χ2 = 4.806, 1 df, p = 0.028). This means that response rates are predicted to fall by 0.0032% 
(0.001 × SD of 3.2%) for every additional 62 (1 SD) people included in the staff survey. This effect 
is too small to have any practical effect linked to large departments or departments defining the 
team very broadly.

Adding the number of questionnaires sent as a fixed factor in the multilevel model reduced the 
residual site-level variance slightly to 0.004 (SE 0.002, χ2 = 3.993, 1 df, p = 0.046). There remains 
significant site-level variation that cannot be explained by the site-level variables we collected in 
this study. The residual site-level variation may be partly due to site-level factors not recorded 
in this study. It may also be partly due to the characteristics of individuals working within the 
research sites. The analyses in Chapter 5 include individual-level factors.
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TABLE 6 National staff survey response rates (%)

Sitesa 2009 2008

1, 2 43 58

3, 4 55 56

5 57 58

6b 66 68

7, 8 33 28

9, 10 Not available Not available

11, 12, 13, 14 51 54

15, 16 60 65

a National response rates are trust based and cannot be disaggregated by research site.
b Data here are for the PCT that employs the midwives. Medical staff are employed by the same trust as those at site 5.
Source: Healthcare Commission (2006).175

In retrospect, it seems that the lower-than-hoped for response rates at sites 1 and 2 are not 
adequately explained by the length of the questionnaire, as response rates were lower at some 
subsequent sites where the shorter questionnaire was used. A further attempt to increase 
response rates was made by providing an online option at sites 11–14. An online survey was not 
offered at the beginning of the study because we knew that many front-line staff had only limited 
access to computers. However, web access using hand-held devices and wireless networks became 
popular during the course of this study and it was thought that respondents might find this 
more convenient and attractive. The online questionnaire was developed using Smart-Survey™ 
online survey software198 and hosted on the Smart-Survey website. However, we were still reliant 
on conventional post to alert staff to the survey and to provide the web address, as research 
sites were not asked to supply e-mail addresses for individual staff. Consequently, we could not 
provide the convenience of clicking on a hyperlink embedded in an e-mail. No-one at research 
sites 11–14 submitted an online survey. For this reason, it was not offered at sites 15 and 16.

Strand B: observation-based assessment of culture

At most research sites, data collection began with preliminary meetings with senior staff 
designated by the clinical department. At some sites, this was supplemented by attendance at 
routine meetings to explain the project to more junior staff. At one site, a planned meeting had to 
be cancelled, and the first observation visit was made after e-mail contact only.

Observable activities
Within EDs, the observations were piloted within ‘major injuries’ and ‘minor injuries’ areas, but 
proved unsatisfactory in minor injuries areas, where cases tended to be dealt with by individual 
staff in closed rooms or curtained cubicles. Observers at the record-keeping and workload 
management hub of minor injuries had insufficient opportunity to observe interactions and 
work practices that would allow scoring in the eight domains of the observation prompt list (see 
Appendix 5). The conditions that had been selected for the criterion-based audit (see Chapter 3, 
Audit data collection) were all treated within major injuries, making it logical to restrict 
observation to the major injuries sections of EDs.

There was considerable variety in what could be observed from each vantage point (see Table 7 
for a summary of this). In the list that follows, ‘fully observable’ means that the specified activities 
were as a general rule both visible and audible from our vantage point. ‘Partly observable’ means 
that activities were either only visible, or only audible, or partly visible and/or partly audible.
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 ■ At eight research sites the whiteboard was fully observable; in four, partly observable; 
and in four (all EDs), there was no whiteboard (computer monitors were used instead, 
not observable).

 ■ At four research sites (all DUs), medical and nursing handovers were fully observable; in 
11 sites, some or all handovers were partly observable; in one site, handovers took place off 
the ward.

 ■ At one research site the main area for doctors to meet, review care and write up clinical 
records was fully observable; in four sites it was partly observable; in 11 sites it was 
not observable.

 ■ At six research sites the main area(s) for nurses to meet, review care and write up clinical 
records were fully observable; in nine sites, partly observable; in one site, not observable.

 ■ In 14 research sites the shift coordinator’s base was fully observable; in two sites, 
partly observable.

 ■ In eight research sites (all EDs), some interactions with patients were partly or fully 
observable; in eight sites (all DUs), none or almost none were.

These differences presented some challenges to observers, though it was possible to meet these by 
sensitisation to different sources of evidence. For example, where we could not observe handovers 
directly, we listened carefully to discussions about patients for evidence that staff were or were 
not sufficiently informed. Where computer screens had replaced whiteboards, we carefully 
observed how staff used them (e.g. we did not need to be able to read patient details to assess staff 
interactions and decision-making while looking at the screen). Furthermore, greater visibility was 
not always an advantage; in site 15, doctors worked primarily at the central hub, but the amount 
of activity meant that conversations though visible were often inaudible.

The organisation and work factors scores capture some facets of the organisational culture in each 
of the research sites. However, some important aspects of safety culture could not be observed, 
for example:

 ■ the existence and effectiveness of appropriate systems for ensuring CPD
 ■ the existence and effectiveness of appropriate systems for reporting and acting on errors and 

‘near-misses’
 ■ routine checking and maintenance of equipment (which is often periodic and infrequent)
 ■ the availability of information to support evidence-based clinical decision-making where this 

was in computerised rather than in paper form.

Though in some sites, these might, by chance, be observed, or mentioned in passing by staff, we 
could not assume that no data reliably indicated an organisational deficit.

Recruiting service user and service provider coresearchers
In addition to the research fellows, other observers were recruited where possible: a service user 
observer, a midwife, a midwifery lecturer and an A&E lecturer-practitioner visited some sites. 
These coresearchers made observations on one day at each site they visited. Details of observers 
at each research site can be found in Chapter 6 (see Table 26), which shows that a service user 
observer could be present at only three research sites. This highlights that the intention of 
working with service user coresearchers at each research site was far from realised. At the first 
four sites, this was because we had not yet succeeded in recruiting service user coresearchers. 
We attempted to do this by approaching NHS service user panels in London and using the 
researchers’ personal networks of potential service user coresearchers. We explained the study 
and the funding available to compensate coresearchers for their time and expenses. Two potential 
service user coresearchers from an NHS service user panel expressed an interest in joining the 
study. However, one did not respond to communications after an initial meeting, while the 



48 Process data and issues arising during the study

TA
B

LE
 7

 V
ar

ia
tio

ns
 b

et
w

ee
n 

w
ha

t c
ou

ld
 b

e 
ob

se
rv

ed
 a

t d
iff

er
en

t s
ite

s

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

W
hi

te
bo

ar
d 

us
e 

ob
se

rv
ab

le
Ye

s
Ye

s
No

a
Ye

s
Ye

s
Ye

s
No

a
Pa

rtl
y

No
a

No
a

No
a

Ye
s

Ye
s

Pa
rtl

y
Pa

rtl
y

Ye
s

Ha
nd

ov
er

s 
ob

se
rv

ab
le

Pa
rtl

y
Ye

s
Pa

rtl
y

Ye
s

Pa
rtl

y
Ye

s
Pa

rtl
y

Pa
rtl

y 
(2

)
Pa

rtl
y 

(1
)

Pa
rtl

y
Pa

rtl
y

Ye
s

No
Pa

rtl
y 

(2
)

Pa
rtl

y 
(3

)
Pa

rtl
y 

(4
)

M
ai

n 
m

ed
ic

al
 a

re
a 

ob
se

rv
ab

le
Pa

rtl
y

No
No

No
Pa

rtl
y 

(1
)

No
No

No
No

No
Pa

rtl
y

No
Pa

rtl
y

No
Ye

s
No

M
ai

n 
nu

rs
e 

ar
ea

 o
bs

er
va

bl
e

Pa
rtl

y
Ye

s
No

Ye
s

Ye
s

Pa
rtl

y
Pa

rtl
y

Pa
rtl

y
Pa

rtl
y

Pa
rtl

y
Pa

rtl
y

Ye
s

Ye
s

Ye
s

Pa
rtl

y 
(3

)
Pa

rtl
y 

(5
)

Sh
ift

 c
oo

rd
in

at
or

 b
as

e 
ob

se
rv

ab
le

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Pa
rtl

y 
(1

)
Ye

s

So
m

e 
in

te
ra

ct
io

ns
 w

ith
 p

at
ie

nt
s 

ob
se

rv
ab

le
Ye

s
No

Ye
s

No
Ye

s
No

Ye
s

No
Ye

s
No

Ye
s

No
Ye

s
No

Ye
s

No

a 
W

hi
te

bo
ar

d 
fu

nc
tio

n 
on

 c
om

pu
te

r s
cr

ee
ns

.
1,

 V
is

ib
le

 b
ut

 n
ot

 a
ud

ib
le

; 2
, a

ud
ib

le
 n

ot
 v

is
ib

le
; 3

, p
ar

tly
 v

is
ib

le
, p

ar
tly

 a
ud

ib
le

; 4
, h

an
do

ve
r a

t w
hi

te
bo

ar
d 

vis
ib

le
 a

nd
 a

ud
ib

le
, b

ut
 fo

llo
w

ed
 b

y 
ph

ys
ic

al
 w

ar
d 

ro
un

d 
(w

e 
di

d 
no

t j
oi

n 
as

 th
is

 s
ite

 w
as

 v
er

y 
w

or
rie

d 
ab

ou
t p

at
ie

nt
 

co
nfi

de
nt

ia
lit

y;
 5

, ‘
to

p 
de

sk
’ a

t o
th

er
 e

nd
 o

f w
ar

d 
no

t v
is

ib
le

 o
r a

ud
ib

le
.



© Queen’s Printer and Controller of HMSO 2012. This work was produced by Freeth et al. under the terms of a commissioning contract issued by the 
Secretary of State for Health.

49 Health Technology Assessment 2012; Vol. 16: No. 25DOI: 10.3310/hta16250

bureaucratic process of securing research governance approvals separately for each of the study 
hospitals deterred the other, who withdrew.

Efforts to recruit service user coresearchers recommenced, and one (DP) was recruited before 
the data collection began at hospital 3 (research sites 5 and 6). Supported by the project research 
fellows, DP completed the (different) forms required by subsequent research sites and provided 
the required references. This allowed CRB screening, occupational health screening and any 
further local procedures antecedent to each hospital issuing permission for DP to observe. 
At some hospitals this process took many weeks and permission could not be secured before 
completion of that phase of data collection. Consequently, the service user co-observer was able 
to work only at research sites 6, 15 and 16.

Identifying potential service provider co-observers was straightforward, although their clinical 
and teaching duties often meant that they were unavailable to accompany the research fellows 
(sites preferred to be introduced to additional observers by researchers they already knew). 
Service provider co-observers worked at eight research sites: 1, 6, and 11–16. They also provided 
a clinical perspective during discussions of observations made by research fellows at all sites.

Quantifying semistructured observations
A number of ways of grading observations were trialled and discussed (see Chapter 9, Tensions 
and challenges in quantifying observational data). The scoring system around which consensus 
emerged is summarised in Appendix 6. The notes of observations were analysed and grouped in 
eight categories, and then the data within each category were scored as follows:

0 consistent lack of features of a safety culture
1 frequent lack of features of a safety culture
2 frequent presence of features of a safety culture
3 consistent presence of features of a safety culture.

It did not prove possible to make confident, consistent decisions with greater differentiation than 
this four-point scale.

Grouping observations into categories before scoring differed from the approach advocated 
by others,199,200 who emphasise the scoring of constituent items rather than overarching 
domains. Trials of the item-based approach did not work well in this study, which was seeking a 
quantifiable holistic assessment. Following independent trials of item-based scoring by research 
fellows, debates to achieve agreed final scores were protracted but did not yield results in which 
the researchers had confidence; at this point, the eight categories were decided.

Strand C: criterion-based audit of clinical notes

Engaging non-clinical auditors
We intended to engage trust-based audit clerks (or equivalent non-clinical personnel) to extract 
anonymous data from patient records (see Chapter 3, Strand C: criterion-based assessment of 
quality of care), reimbursing the trust for associated costs. Pre-study negotiations indicated that 
staff members might be interested in carrying out the work as overtime. During the recruitment 
phase for each site the need for a local auditor was highlighted and discussed. One site, which 
declined to participate, felt that staff would not be available for this work. All recruited sites 
indicated confidence that local auditors could be identified to support the study: either within 
their contracted working hours (with reimbursement for the trust) or as paid overtime. For 
example, one trust used this work to extend the employment of an administrator whose previous 
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project was finishing; another viewed the audit work as suitable ‘light duties’ for a staff member 
returning from a period of sickness. However, the confidence of other trust key contacts proved 
unfounded. The study coincided with a period of increasing financial pressures in health care: 
staff workloads were rising and vacant posts were being scrutinised with a view to cost saving. 
Some individuals whom senior staff expected to undertake this study’s audit work were unable 
to do so within contracted hours and unwilling to undertake audit work as paid overtime. 
Some could begin the audit work only after a substantial delay to complete other work, or 
conducted the audit work over an extended period at the margins of their main roles. Researchers 
negotiating the recruitment of study sites could anticipate problems with staffing audit work, ask 
pertinent questions and encourage contingency planning, but could not really know the local 
situation until the negotiation of data collection with nominated individuals.

At the first research site, a member of the administrative staff expressed an interest, though in 
the event was not available. At the second, the clinical and central administrative departments 
were unable to identify any staff for this role. Two research fellows (SA and MR, both non-clinical 
health services researchers) had already been awarded honorary contracts with the trust for the 
research, and were permitted to carry out the audit. The researchers found the audit process very 
complex and time-consuming owing to limitations in administrative systems (see Chapter 9, 
Limitations of administrative systems) but also highly informative. Consequently, they chose 
to continue conducting audits at the next six sites, after obtaining all necessary permissions 
and honorary contracts: they checked each other’s work, sensitised by the process of checking 
described in Chapter 3, Audit data collection. This direct engagement proved extremely valuable 
in informing the training and support of local audit clerks at later research sites. Furthermore, it 
can be argued that non-local auditors are ethically preferable as they are very unlikely to know 
patients whose notes they are scrutinising.

The study coincided with a period during which National Information Governance Board 
(NIGB) was established. One hospital required the study team to apply to the NIGB for a ruling 
on the acceptability of research fellows extracting data from clinical records. The NIGB ruled 
that individual patient consent would be required, unless members of the care team carried out 
the audit. It is a moot point whether trust-based audit clerks are members of the care team, in 
which case this NIGB ruling appears to rule out a wide range of quality improvement audit work 
currently conducted by non-clinical auditors employed by NHS trusts.

Seeking individual patient consent was impractical for this methodological study for a variety of 
design and resource reasons. We therefore asked the eight remaining research sites and associated 
trust administrative departments to identify non-clinical staff to extract anonymous audit data. 
Staff were not always able to begin work immediately or to devote much time to the work, and 
this led to delays of several months, necessitating an extension to this study (see Chapter 1, 
Funding for this study), and severely reducing the time available for analysing audit results and 
the comparisons that lie at the heart of this methodological study (see Chapter 8). Eventually, 
all but three of the remaining research sites identified non-clinical staff who could undertake 
data collection for this study, either within their normal working week or as paid overtime. 
Despite considerable efforts, research site 12 was unable to identify a non-clinical auditor and 
we accepted data extraction by a health-care assistant. At sites 13 and 14, no trust-based auditors 
could be found. The Research Office offered to issue the research fellows with honorary contracts 
in order that they could be regarded as trust staff, and thus allowed to conduct audits.

Each trust-based auditor was visited by a research fellow (SA) to discuss the data extraction 
required and varying local practicalities for identifying 50 consecutive cases for each condition, 
ordering clinical notes and identifying local conventions with respect to recording the data 
required by our audit (e.g. in some research sites a mixture of paper-based and electronic records 
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had to be consulted). The use of the data extraction sheets was explained. SA provided ongoing 
support by telephone or e-mail until each audit was complete. This training and support helped 
to ensure the quality, completeness and consistency of audit data extraction by different auditors 
across multiple sites. It would have been difficult to provide if the research fellow had not had 
first-hand experience of auditing patient notes.

Cases audited
The study aimed to audit 400 cases for each selected condition: taking 50 consecutive cases 
from each emergency department or delivery unit (50 × 8 = 400), working backwards for 
up to 6 months from the date the researchers became noticeable to the whole clinical team 
by commencing observations. Inclusion and exclusion criteria for the audited cases were 
listed in Table 1. Table 8a and b shows the degree to which the audit target was achieved for 
each condition.

The main reason for shortfalls was human error (miscounting audited records) or the discovery 
during university-based data entry for analysis that the data for a particular case, which had been 
extracted anonymously from hospital records, were in some way too flawed to include. In a very 
small number of cases, the same record had been audited twice. As Table 8a shows, the audit of 
FNoF cases at site 1 failed to identify sufficient cases within the 6-month period (see Chapter 3, 
Audit data collection). The audited number of MSL cases at research site 14 fell short of the target 
because this small DU experienced only 16 cases that were eligible for inclusion in study during 
the relevant 6-month period and for which case notes could be found.

Case note data quality
Data relevant to our needs were frequently missing from the case records. Some records that 
were present were self-evidently unreliable (illegible, or inconsistent, particularly with respect 
to timings). Site staff at a number of sites told us that it is normal practice when auditing their 
own service to exclude notes in which relevant data are missing or unreliable. This is clearly 
appropriate where the object of the exercise is to begin the audit cycle of service improvement: 
inclusion of records with missing data would weaken the evidence base for service improvement. 

TABLE 8a Cases audited for each condition: emergency departments

Site

1 3 5 7 9 11 13 15 Totals

ACS 45 48 50 50 44 49 47 50 383

ASA 39 51 50 50 50 50 50 49 389

FNoF 31a 50 51 50 55 48 49 50 384

a This large department failed to identify sufficient cases due to inadequate labelling in admissions and discharge databases (see Chapter 9, 
Limitations of administrative systems).

TABLE 8b Cases audited for each condition: delivery units

Site

2 4 6 8 10 12 14 16 Totals

ND 50 51 50 48 50 47 50 49 395

ECS 50 50 50 50 50 49 50 50 399

MSL 50 50 50 50 48 45 16a 50 359

a This small unit only had 16 eligible cases during the audited period.
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However, it is important not to lose sight of the proportion of case notes with missing data: an 
indicator of quality in its own right. Because ours was a comparative methodological study, and 
we were studying the validity and practicability of case note audit as a method, we included 
notes with missing data. The assumption that recording and activity correlate reasonably well is 
intrinsic to this method. Ideally, we would have included 50 cases for which data were complete 
while also noting details of incomplete cases: time and resources did not allow this, however.

At feedback sessions, clinicians often argued that unrecorded observations and interventions 
would, nevertheless, generally have been carried out. Such explanations have been offered for 
many years,201,202 and, though they may be true, they are hard to substantiate retrospectively.

Clinicians also pointed out that, in some cases, monitoring would be continuous, with only 
occasional notes being made of readings: for example, oxygen saturation may be measured 
continuously in asthma patients, most of which measurements would be unrecorded. Staff said 
also that some observations would be recorded only if problematic; for example, midwives at 
several DUs told us that they would record show and blood at initial assessment only if there were 
grounds for concern.

It also became clear during feedback that not all sites aimed to meet some standards. For 
example, at site 5, nurses do not prescribe to ACS and FNoF patients, and it is unlikely that 
patients will see a doctor ‘immediately’ (which we interpreted as within 10 minutes) so drugs 
cannot be prescribed straight away. At site 10, midwives monitor fetal heart rate in the second 
stage of labour only after each contraction, rather than every 5 minutes as recommended in 
national standards. At site 12, midwives do meconium observations 3-hourly rather than 
2-hourly.

Staff also queried the internal logic of some standards; for example, one ND standard is to 
observe maternal temperature every 4 hours during the second stage of labour; but if this stage 
lasts 4 hours, this would not be a normal delivery.

Unpredictable resource requirements
The audit strand of this study was very time-consuming and, therefore, resource intensive. 
The main problem for those planning future studies is that resource requirements varied 
unpredictably between research sites. At some sites it was very difficult for local administrators or 
clinicians to identify which clinical records should be audited owing to deficiencies in admissions 
or discharge databases. In addition, ordering clinical records was more straightforward at some 
sites than at others. The administrators undertaking this work did so at the margins of their main 
role and frequently found it difficult to allocate time to seeking help to resolve difficulties, causing 
delay in the audit data collection. Although, as part of the process of negotiating recruitment 
of research sites, researchers tried to understand as much as possible about local contexts 
that would affect audit work, site-based informants rarely anticipated the difficulties auditors 
subsequently encountered. In most cases site-based informants were clinicians who frequently 
used and contributed to clinical records but, quite reasonably, lacked detailed knowledge of some 
administrative processes relating to clinical records. Advice from central audit departments was 
normally given by managers. It was difficult for researchers to interact with front-line auditors 
prior to data collection.

Clinical records at some sites were predominantly electronic and could be audited quickly; at 
other sites they were wholly paper based. For some conditions at some sites, the case notes that 
had to be accessed spanned two or three separate systems. At some sites, auditors had to retrieve 
and re-shelve their own notes from medical records departments; at others, they were retrieved 
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for them. These factors greatly alter the time required for audits but are difficult to predict before 
an audit is under way, even though researchers always initiated pre-audit discussion of these 
matters with local clinicians and administrators. Trust-based auditors from different trusts 
needed strikingly different lengths of time to conduct audits of the same conditions. We cannot 
know the degree to which these differences reflected the efficiency and experience of the auditors, 
other workload demands faced by auditors, or site-specific challenges.

These unpredictable resource requirements contrast with more predictable resource differences 
relating to the nature of the audit standards. The standards we audited varied in their ease of 
extraction. For example, those relating to MSL required data extraction from both the mothers’ 
notes and the babies’ notes, which would be stored separately. It was necessary to audit the 
mothers’ notes first to identify the required baby notes. Another example is that certain clinical 
observations occur once and are easy to identify within case notes: this was the case with several 
ED audit standards. In contrast, the midwifery notes made during normal labour can form an 
extended narrative in which many clinical observations are embedded: data extraction requires 
extensive reading. These are largely predictable variations in resource requirements that can be 
built into study designs.

Timely feedback of findings for local use

In line with objective 1 (see Chapter 1, aims and objectives) and in order to provide a potential 
benefit in exchange for sites’ generosity in allowing us access, we offered to feed back site-specific 
findings at each site. All sites received a written summary of the site-specific findings and a 
researcher offered to present these to any interested staff groups. This offer was accepted at 
10 sites (five of each type). The feedback enabled sites to consider and act on findings if they 
wished. Providing feedback to research sites also acted as an opportunity for member checking,203 
which helped ensure the veracity of findings. For example, at one site early in the study, where 
we had been told that all data were recorded electronically, it became evident at feedback that 
this was not in fact the case, and we had then to consult paper records. Feedback also enabled a 
more complete contextualisation of the data, for example in a site where missing observations 
of mothers in labour were the result not of negligence but of a clinical decision; however, this 
information could not alter the score, as national rather than local standards were being used.

It is not known why the remaining six sites declined: they did not give reasons but simply failed 
to respond to our offers. In some cases, informed guesses can be made as to why feedback was 
not sought. At site 8, the audit took particularly long to complete (because records had to be 
ordered from off-site with frequent delays), and by the time data were collected and analysed, all 
senior staff had changed: they may have felt that the data lacked salience at that point. Site 9 had 
been a reluctant participant in the study, having been instructed to take part by a senior manager, 
and so it was less likely that opportunities for feedback would be made.

Although it is regrettable that member checking was not possible in these sites, it is unlikely 
that major misunderstandings about recording, such as that concerning electronic records, will 
have occurred, as we learnt to check at an early stage any unexpected or inexplicable patterns 
of audit data. From the start of the study, we sought explanations for observed data that seemed 
inexplicable while still on site.

Those attending feedback sessions were typically most interested in the audit scores, as these had 
a clinical focus and often related to audit work of their own. Where our findings were compared 
with the results of local audits, they were always found to be congruent. Sometimes actions had 
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already been taken to address identified deficits (e.g. site 3 had improved pain relief). In one site 
(site 12), most discussion arose about the survey findings, as these were surprisingly negative 
given the other results in our study and the DU’s self-perception as a centre of excellence.

Summary

Conducting this multistrand methodological study yielded process-based insights and 
highlighted a number of challenges with the contrasting approaches to data collection. The 
questionnaire surveys yielded variable response rates, while observation-based assessment was 
incomplete in ways that varied between sites. Criterion-based case notes audit provided to be 
resource intensive and administratively challenging, in ways that could not be anticipated prior to 
fieldwork commencing.
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Chapter 5 

Strand A: questionnaire survey of staff 
perceptions of safety and organisational 
climates

The findings in this chapter relate to objective 2: to use questionnaires to obtain quantitative 
assessments of the organisational and safety climate at each site. In some sections it has 

also been possible the address objective 8, which concerned exploring responses by professional 
group and level of management responsibility. The chapter will conclude with testing hypothesis 
2a (see Chapter 1, Hypotheses): There will be a strong correlation between questionnaire-based 
evaluations of organisational and safety climate.

The following section summarises demographic and role-related characteristics for the 531 
survey respondents, and Support for training, learning and development summarises participation 
in trust-supported CPD. The next section, Organisational climate, summarises responses to 
questions that were intended to elicit perceptions of certain aspects of organisational climate, 
shows which site-level and individual characteristics influence responses to these questions and 
develops a summary survey-based assessment of organisational climate. Safety climate and team 
factors mirrors Organisational climate for the questions that were intended to elicit perceptions 
of certain aspects of safety climate. In Hypothesis 2a: comparing survey-based organisational 
and safety climate scores, the summary survey-based assessments of organisational and safety 
climate are compared: there is strong correlation and reasonably good agreement between the 
two assessments.

Demographics and role-related characteristics

The staff survey (see Appendix 3) collected data on several demographic and role-related factors, 
which will be investigated as mediators of perceptions of organisational climate and safety climate 
in Factors influencing the indicators of organisational climate and Factors influencing the indicators 
of safety climate.

Eighty per cent of respondents were female. This mirrored the NHS overall,204 in which 81% of 
staff are female (though medical staff are excluded from this data set), although the match was 
less perfect when we drilled down into individual staff categories. One notable difference was in 
the category ‘qualified clinical staff ’ (non-medical): 92% of this study’s respondents were female, 
compared with 84% in the wider NHS. This is due to selecting delivery units for half this study’s 
research sites: nearly all midwives are female (100% in our sample).

The age profile of respondents was as follows:

 ■ 20% (108) aged 16–30 years
 ■ 30% (158) aged 31–40 years
 ■ 28% (146) aged 41–50 years
 ■ 22% (114) aged 51–65 years and
 ■ no respondents identified themselves as > 65 years.
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Thus, half of this study’s respondents were aged ≤ 40 years and 78% were aged ≤ 50 years. 
National statistics204 show that 40% of NHS non-medical staff are aged ≤ 39 years and 70% 
are ≤ 49 years, suggesting that the age profile in this study may be a little younger than in the 
wider NHS.

Many of the respondents had worked for the NHS trust in which the study site was located for 
several years. The distribution was as follows:

 ■ 9% (50) < 1 year
 ■ 13% (67) 1–2 years
 ■ 23% (124) 3–5 years
 ■ 24% (127) 6–10 years
 ■ 11% (58) 11–15 years and
 ■ 19% (101) > 15 years.

For the variables reported above, the proportion of missing data was < 1%, and for the other 
variables (contracted hours, management responsibility and profession) it was < 2%. Most 
respondents (78%) were contracted to work ≥ 30 hours per week. A little over one-third of 
respondents (37%, n = 197) indicated that they managed other employees within the trust. We 
do not have data on how many people each managed or an estimate of seniority within the 
organisational hierarchy. Most respondents (322, 61%) were nurses in the ED research sites or 
midwives in the DU research sites; 92 (17%) were doctors. The remaining staff were placed in two 
groups, those providing direct care (mostly health-care assistants or midwifery assistants, but also 
including allied health professionals and social workers) and those whose roles did not include 
giving direct care (mainly administrative and clerical staff but also including general managers 
and porters). There were 51 respondents (10%) in the former group and 56 respondents (11%) 
in the latter. Our respondent group was disproportionately composed of clinical staff when 
compared with the NHS non-medical workforce as a whole.204

People were asked to indicate their ethnic group by choosing among standard categories used by 
the NHS, including in the annual staff survey. Seventeen respondents (3%) selected the ‘prefer 
not to say’ option, and seven (1%) skipped the question. A substantial majority of respondents 
identified themselves as White British (389, 73%). The next most commonly selected categories 
were Asian or Asian British (36 respondents, 7%), White not-British (34, 6%) and Black or Black 
British (28, 5%). These proportions are similar to those found in the NHS census of non-medical 
staff.204 As the 15 categories, excluding White British, were generally sparsely populated, they 
have been grouped for analyses in subsequent sections, using the NHS group headings shown 
within the questionnaire (see Appendix 3).

Support for training, learning and development

Respondents were asked: ‘In the past 12 months, have you taken part in any of the following types 
of training, learning or development, paid for or provided by your Trust?’ The results are shown 
in Table 9. The modal response (n = 147, 28%) was participation in three of the categories of CPD 
shown in the table. Very few respondents identified unprompted forms of training, learning 
or development, but examples included ‘discussing with colleagues’, ‘make educational videos’, 
‘organising away days’, ‘teaching others’ and ‘visiting other departments’. Twenty respondents 
(4%) skipped this question and 25 respondents (5%) indicated that they had not participated in 
trust-supported training, learning or development during the past year.
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Organisational climate

This section summarises responses to the survey questions, described in Chapter 3, Developing 
the organisational safety climate questionnaire, which were intended to elicit perceptions of 
certain aspects of organisational climate. First, responses to the six-item organisation scale were 
normally distributed and varied significantly between hospitals (F = 10.022; df 7, 501; p < 0.0001). 
Research sites 3–6 were located in the hospitals with the highest organisation scores, mean 
3.31, whereas research sites 11 and 12 were located in the hospital with the lowest mean score 
for organisation, 2.50 (Table 10). Higher scores are indicative of a more positive organisational 
climate. Respondents at research site 3 had the most positive views of their organisation and staff 
at research site 9 the least positive views.

Most respondents (462, 87%) said they would know how to report concerns about negligence 
or wrongdoing. This ranged from 67% at research site 2 to 100% at site 8. Fewer respondents 
(374, 70%) thought that a confidential reporting system was available [range 52% (site 2) to 86% 
(site 8)]. Overall, 22% (118) were unsure and 6% of respondents (29) thought that there was no 
confidential reporting system. The latter group included 18% of respondents at research site 7 and 
20% at site 11, whereas levels of ‘no’ responses were lower elsewhere. Nearly all respondents (495, 
93%) said that they knew how to report errors, near-misses or incidents. This ranged from 78% at 
site 2 to 97% at research site 9. The answers to these questions were significantly correlated with 
one another (Table 11), but levels of correlation varied from very low (0.102) to, at best, moderate 
(0.487). It is likely that the lowest correlation proved statistically significant (p = 0.021) only 
because this is a fairly large data set.

Responses to the seven-item error wisdom scale were normally distributed and varied 
significantly between hospitals (F = 5.593; df 7, 509; p < 0.0001; Table 12). In Table 12 higher 
mean scores correspond to higher levels of perceived error wisdom, which is considered to be a 
facet of positive organisational culture aligned with supporting patient safety.55,57 Research site 6 
was perceived to have the highest level of error wisdom (mean score 3.89 out of 5) and site 9 the 
lowest level (2.84).

The Pearson’s correlation between the organisation scale scores and error wisdom scores was 
moderate, r = 0.579 (p<0.0005): scores on these two scales tend to increase and decrease together 
and the value of one accounts for 36% of the variation in values of the other (r2 = 0.356). Tables 10 
and 12 show that, while moving in step, scores for error wisdom were a little higher (mean 3.39 
out of 5) than scores on the organisation scale (mean 2.97 out of 5) and a little less variable (SE of 
error wisdom, all sites, 0.028; SE organisation, all sites, 0.036).

TABLE 9 Proportion of respondents receiving trust-supported CPD in past year

(a) Taught courses (internal or external) 77%

(b) Any supervised on-the-job training 40%

(c) Having a mentor 26%

(d) Shadowing someone 23%

(e) E-learning/online training 59%

(f) Keeping up to date with development in your type of work (e.g. by reading books or 
journals, or by attending seminars or workshops)

74%
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TABLE 10 Organisation scale

Site Mean Standard error of mean n
Missing owing to 
incomplete responses

1 2.838 0.129 34 2

2 2.842 0.199 19 8

3 3.423 0.083 82 1

4 3.054 0.108 37 1

5 3.245 0.112 34 1

6 3.389 0.094 27 1

7 2.833 0.192 17 0

8 3.381 0.205 7 0

9 2.394 0.128 36 1

10 2.989 0.105 30 0

11 2.486 0.204 24 1

12 2.519 0.185 27 0

13 3.032 0.174 21 0

14 3.027 0.167 25 0

15 2.842 0.130 40 0

16 2.806 0.095 55 0

All sites 2.968 0.036 515 16

TABLE 11 Spearman’s rho correlations for questions concerning whistle-blowing and reporting errors, near-misses 
and incidents

Believes there is a confidential system for whistle-
blowing Knows how to report errors, near-misses and incidents

Knows how to whistle-blow

Correlation (ρ) 0.362 0.487

Two-tailed p-value <0.0001 <0.0001

n 515 508

Believes there is a confidential system for whistle-blowing

Correlation (ρ) 0.102

Two-tailed p-value 0.021

n 511

Factors influencing the indicators of organisational climate
Multilevel modelling of scores on the organisation scale (individual responses nested within 
research sites nested within hospitals, as described in Chapter 3, Multilevel modelling) showed 
that one site-level variable (the number of people included in the staff survey) and two 
individual-level variables (whether a manager and the number of years working in the trust) 
mediated organisation scores (Table 13). The model included 510 cases and estimated the 
underlying level of organisation scores as 2.672 (SE 0.119). The estimated parameters in Table 13 
indicate that:

 ■ Organisation scores were marginally higher in departments that distributed larger numbers 
of questionnaires, but only 0.0002 (estimated parameter × SD) of organisation scores 
higher for every additional 62 (1 SD) people included in the staff survey so this statistically 
significant result has no practical significance.
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TABLE 12 Error wisdom

Site Mean Standard error of mean n
Missing owing to 
incomplete responses

1 3.078 0.088 35 1

2 3.481 0.148 22 5

3 3.561 0.057 82 1

4 3.327 0.097 38 0

5 3.473 0.091 32 3

6 3.888 0.094 28 0

7 3.179 0.143 16 1

8 3.796 0.187 7 0

9 2.837 0.097 35 2

10 3.631 0.096 29 1

11 3.091 0.149 25 0

12 3.058 0.223 27 0

13 3.429 0.149 21 0

14 3.456 0.103 25 0

15 3.307 0.080 40 0

16 3.555 0.060 55 0

All sites 3.386 0.028 517 14

 ■ Respondents who managed other staff returned organisation scores that were a little higher 
(0.033 higher) than the scores from those who did not manage others.

 ■ Compared with respondents in the modal category of 6–10 years’ employment with their 
trust, respondents who had worked at the trust for < 6 years or > 15 years returned noticeably 
higher organisation scores [between 1.577 (1–2 years) and 0.552 (> 15 years) higher].

The multilevel model partitioned the remaining unexplained variation in organisation 
scores follows:

 ■ 11% at hospital level (estimated variance 0.067, SE 0.039, χ2 2.959, 1 df, p = 0.085)
 ■ 89% with respondents within sites (estimated variance 0.562, SE 0.035, χ2 251.0, 1 df, 

p < 0.0001).

There is significant residual variance in the organisation scores that cannot be accounted for by 
respondents’ demographic and role-related factors. This variation may relate to unmeasured 
individual characteristics but we regard it as mainly identifying site-level differences in 
perceptions of organisational climate.

A similar analysis was performed for the error wisdom scale. The multilevel model used 475 cases 
and estimated the underlying level of error wisdom scores at 2.805 (SE 0.106). The estimated 
parameters in Table 14 show that eight variables mediated error wisdom scores, as follows:

 ■ Compared with staff in EDs, DU staff perceived higher levels of organisational error wisdom, 
0.038 higher.

 ■ As in previous analyses, there was a very small effect associated with the number of people 
included in the staff survey, which was too small to have practical significance, Error wisdom 
scores increased by 0.0003 for each additional 62 questionnaires distributed.

 ■ At the individual level, age was a mediating factor: compared with the modal reference 
group aged 31–40 years, older respondents rated their trust’s error wisdom more highly: 
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scores were 0.020 higher for the 41- to 50-year age group and 0.017 higher from those aged 
51–65 years.

 ■ People who had a mentor in the previous 12 months returned higher error wisdom scores, 
0.018 higher.

 ■ Managers rated their trust’s error wisdom more highly than non-managers, 0.017 higher.
 ■ People who received updating or online training or who shadowed someone at some point 

during the previous year also rated their trust’s error wisdom more highly; scores were 
increased by 0.017, 0.017 and 0.016, respectively.

The multilevel model partitioned residual variation as follows:

 ■ 10% at hospital level (estimated variance 0.038, SE 0.022, χ2 2.811, 1 df, p = 0.094)
 ■ 90% at the level of respondents nested within sites (estimated variance 0.348, SE 0.023, 

χ2 233.6, p < 0.0001).

There remains significant residual variance in error wisdom scores, not accounted for by 
respondents’ demographic and role-related factors. Although the influence of unmeasured factors 
cannot be ruled out, this will be taken to signal significant variation in error wisdom scores 
between research sites; reflecting underlying variation in organisational culture.

Combining indicators of organisational climate
Responses to staff survey questions intended to elicit perceptions of organisational climate 
(described in Chapter 3, Developing the organisational and safety climate questionnaire) were 
combined as described in Chapter 3, Combining indicators of organisational climate. The 
mean and SD of the summary survey-based organisational climate scores were 0 and 0.752, 
respectively. In Table 15 the research sites have been arranged so that the highest scoring sites 
appear at the top: these are the sites where staff perceptions of organisational climate were most 
positive. It was noticeable that there were more delivery units than emergency departments in 
the positively scoring sites, where perceptions of organisational climate were above average, but 
analysis of variance showed that the difference between scores for delivery units and emergency 
departments was not significant (F = 2.115, df 1,14, p = 0.168). The scores in Table 15 also show 
that staff in different clinical services within the same hospital can have different perceptions of 

TABLE 13 Parameter estimates for fixed factors in the best fitting multilevel model of organisation scores

Fixed factors Parameter estimate (SE) χ2, 1 df (significance)

Site level

Number of people sent surveya 0.002 (0.001) 5.380 (p = 0.020)

Respondent level

If a manager 0.208 (0.074) 7.901 (p = 0.005)

Years worked for trustb:

 < 1 year 0.390 (0.131) 8.832 (p = 0.003)

 1–2 years 0.425 (0.117) 13.253 (p = 0.0003)

 3–5 years 0.273 (0.097) 7.937 (p = 0.005)

 11–15 years 0.113 (0.104) 0.841 (p = 0.359)

 > 15 years 0.174 (0.111) 4.640 (p = 0.031)

a Centred on mean.
b Reference group 6–10 years.
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TABLE 14 Estimated parameters fixed for factors in multilevel model of error wisdom scores

Fixed factors Parameter estimate (SE) χ2, 1 df (significance)

Site level

Servicea 0.355 (0.073) 23.528 (p<0.0001)

Number sent staff surveyb 0.003 (0.001) 13.412 (p = 0.0003)

Respondent level

Age (years)c

 16–30 0.053 (0.080) 0.0435 (p = 0.835)

 41–50 0.185 (0.073) 6.507 (p = 0.011)

 51–65 0.157 (0.079) 3.904 (p = 0.048)

Had mentor 0.167 (0.070) 5.682 (p = 0.017)

Is a manager 0.162 (0.060) 7.334 (p = 0.007)

Updating 0.162 (0.069) 5.436 ( = 0.020)

Online training 0.160 (0.061) 6.839 (p = 0.009)

Shadowed someone 0.155 (0.072) 4.680 (p = 0.031)

a Reference group ED so parameter relates to DU.
b Centred on mean.
c Reference group 31–40 years.

the organisational climate that they arguably share. The widest disparity occurred at hospital 4 
and the smallest difference at hospital 1.

Safety climate and team factors

Responses to the three-item overload scale were normally distributed and varied significantly 
between hospitals (F = 3.117, df 7,497, p = 0.003). Respondents from research site 3 reported 
the lowest levels of overload (mean 3.21 out of five, SE 0.112), while respondents from site 12 
reported the highest levels (mean 2.40, SE 0.195; Table 16).

Responses to the five-point single item ‘relationships at work are strained’ were normally 
distributed and varied between hospitals (F = 4.496, df 7, 519, p = 0.0001). The overall mean 
was 3.12 and respondents from site 6 reported least strained working relationships (mean 
3.68, SE 0.146), whereas respondents from site 9 reported most strained working relationships 
(mean 2.32, SE 0.190).

Responses to the five-item scale evaluating immediate line management were normally 
distributed and varied significantly between hospitals (F = 8.613, df 5, 510, p < 0.0001). 
Respondents from site 5 evaluated their line management most positively (mean 3.86 out of 5, SE 
0.150), while those from site 9 evaluated it least positively (mean 2.51, SE 0.150; Table 17).

Ninety per cent of respondents (476) reported that they had to work closely with other team 
members to achieve the team’s objectives. However, questionnaires distributed at research 
sites 1 and 2 contained a printing error in the boxes for responses to this question; when these 
were removed from the analysis the proportion rose to 95%. On the other hand, only 45% 
(237) reported that their team met regularly to discuss its effectiveness and how this could 
be improved.
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TABLE 15 Summary survey-based organisational climate (z-scores)

Hospital (service) Site Summary organisational climate

H3 (DU) 6 1.333

H4 (DU) 8 1.014

H2 (ED) 3 0.714

H7 (DU) 14 0.449

H5 (DU) 10 0.418

H2 (DU) 4 0.355

H7 (ED) 13 0.304

H8 (DU) 16 0.230

H3 (ED) 5 0.189

H8 (ED) 15 –0.031

H1 (ED) 1 –0.584

H4 (ED) 7 –0.623

H1 (DU) 2 –0.682

H6 (ED) 11 –0.787

H6 (DU) 12 –1.004

H5 (ED) 9 –1.293

TABLE 16 Overload scores (reversed so high scores represent low levels of overload)

Site Mean Standard error of mean n
Missing owing to 
incomplete responses

1 2.587 0.148 25 11

2 2.700 0.151 20 7

3 3.211 0.112 79 4

4 2.561 0.136 38 0

5 2.843 0.171 34 1

6 2.786 0.166 28 0

7 2.792 0.225 16 1

8 2.714 0.267 7 0

9 2.613 0.129 37 0

10 2.689 0.160 30 0

11 2.600 0.231 25 0

12 2.397 0.195 26 1

13 3.000 0.202 21 0

14 2.800 0.160 25 0

15 2.573 0.131 39 1

16 2.470 0.131 55 0

All sites 2.736 0.041 505 26

Individual responses to the six-item scale termed teamwork climate by Sexton and colleagues,25 
and their seven-item scale termed safety climate, were close to being normally distributed with 
some evidence of negative skew due to high levels of agreement with the constituent items 
(teamwork climate: mean 3.992, SE 0.038; safety climate: 3.793, SE 0.036). A range of common 
transformations was explored with a view to increasing normality,205 but only ranking gave 
a slightly better fit to the normal distribution. This gain was not considered to outweigh the 
additional complexity of interpretation that this transformation would bring. Later analyses in 
Chapter 8 will use average scores for each site rather than individual scores and, as expected from 
the central limit theorem (see, for example, Lane206), these are normally distributed.
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Each site’s average score for the teamwork climate scale developed in Texas, USA, is shown in 
Table 18. Sites 5 and 6, at the same hospital, returned the highest teamwork climate scores (mean 
4.52 out of 5, SE 0.072, and mean 4.42, SE 0.113, respectively), whereas sites 11 and 12, at the 
same hospital, returned the lowest teamwork climate scores (mean 3.42, SE 0.210, and mean 
3.41, SE 0.303).

Average scores for the safety climate scale developed in the USA are shown in Table 19. Site 6 
returned the highest safety climate scores (mean 4.31 out of 5, SE 0.081), whereas research site 7 
returned the lowest safety climate scores (mean 3.14, SE 0.243).

Comparing indicators of safety climate
Responses to the two British scales, overload and line management, exhibited a low level of 
positive correlation [Pearson’s r = 0.285 (n = 497), p < 0.0001], but the score on one scale explains 
only 8% of the variation in scores on the other scale (r2 = 0.081). In contrast, the two scales 
developed in the USA were strongly correlated [r = 0.757 (n = 485), p < 0.0005]: evaluations of 
teamwork climate and safety climate move in step with one another and the score on one explains 
57% of the variation in the other (r2 = 0.573). Furthermore, Tables 18 and 19 show that teamwork 
climate and safety climate were scored at similar levels (mean 3.99, SE 0.038, and mean 3.79, SE 
0.036, respectively).

Correlations between scores on the British overload scale and the American scales were low 
(0.320 and 0.325, p < 0.0001; Table 20). To improve readability, entries in the lower triangle of 
Table 20 have been removed because they duplicate entries in the upper triangle. Hence, low 
levels of reported overload are to some degree associated with high scores for teamwork and 
safety climates, but overload scores only account for 10% of the variation in teamwork climate 
scores (r2 = 0.102) and for 11% of the variation in safety climate scores (r2 = 0.106). There were 
stronger correlations between the British line management scale and the American scales (0.570 
and 0.600, p < 0.0005; see Table 20). Positive evaluations of supportive line management are 
associated with higher scores for teamwork and safety climates. Line management scores account 
for 32% of the variation in teamwork climate scores (r2 = 0.325) and 36% of the variation in safety 
climate scores (r2 = 0.036).

TABLE 17 Evaluations of immediate manager

Site Mean Standard error of mean n Missing owing to incomplete responses

1 3.000 0.144 34 2

2 3.009 0.139 22 5

3 3.700 0.096 82 1

4 3.137 0.154 38 0

5 3.865 0.150 34 1

6 3.864 0.120 28 0

7 3.047 0.251 17 0

8 3.543 0.301 7 0

9 2.514 0.150 37 0

10 3.476 0.100 29 1

11 2.844 0.280 23 2

12 2.948 0.229 27 0

13 3.829 0.192 21 0

14 3.336 0.177 25 0

15 3.410 0.152 39 1

16 3.280 0.105 55 0

All sites 3.326 0.042 518 13
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TABLE 18 Teamwork climate scores (Sexton et al.25)

Site Mean Standard error of mean n
Missing owing to 
incomplete responses

1 3.801 0.161 31 5

2 3.936 0.159 26 1

3 4.264 0.070 74 9

4 3.995 0.107 35 3

5 4.417 0.113 26 9

6 4.524 0.072 28 0

7 3.464 0.296 14 3

8 4.048 0.259 7 0

9 3.438 0.146 35 2

10 4.244 0.122 30 0

11 3.417 0.210 24 1

12 3.407 0.303 25 2

13 4.095 0.196 21 0

14 4.276 0.122 25 0

15 4.064 0.116 39 1

16 3.929 0.096 55 0

All sites 3.992 0.038 495 36

TABLE 19 Safety climate scores (Sexton et al.25)

Site Mean Standard error of mean n
Missing owing to 
incomplete responses

1 3.597 0.128 34 2

2 3.600 0.165 25 2

3 4.022 0.078 73 10

4 3.927 0.112 37 1

5 4.077 0.119 28 7

6 4.311 0.081 28 0

7 3.143 0.243 15 2

8 3.898 0.311 7 0

9 3.437 0.135 35 2

10 4.010 0.127 30 0

11 3.373 0.199 23 2

12 3.49 0.262 26 1

13 4.109 0.175 21 0

14 3.957 0.146 25 0

15 3.707 0.122 39 1

16 3.662 0.086 55 0

All sites 3.793 0.036 501 30

The reverse-coded single item ‘Relationships at work are strained’ was moderately correlated 
with all four scales, in the range 0.428–0.502 (p < 0.0005; see Table 20): perceiving strained 
relationships is somewhat linked to perceiving overload and lower evaluations of line 
management, teamwork and safety climates, accounting for between 18% and 25% of the 
variation in the scores on these scales (the range for r2 was 0.183–0.252).
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TABLE 20 Pearson’s correlations between indicators of safety climate

Line management
Sexton teamwork 
climate

Sexton safety 
climate

‘Relationships at work are 
strained’ (reverse coded) 

Overload r (n) 0.285 (497) 0.320 (472) 0.325 (478) 0.428 (499)

Line management r (n) 0.570 (483) 0.600 (490) 0.498 (517)

Sexton teamwork 
climate

r (n) 0.757 (485) 0.502 (486)

Sexton safety climate r (n) 0.427 (493)

r (n), the first value, r, shows the correlation, followed by the number of cases in parentheses.
The two-tailed significance for each correlation in the table was < 0.0001, although apparent significance may have been boosted by the large 
data set.

Factors influencing the indicators of safety climate
Multilevel modelling of the scales intended to capture aspects of safety climate showed that four 
respondent-level factors (professional and ethnic groups, years worked for trust and having a 
mentor at some time in the previous year) mediated scores on the overload scale (Table 21). The 
model used 472 cases and the estimated underlying level of overload scores at 2.812 (SE 0.172). 
The estimated parameters in Table 21 show that:

 ■ Compared with the modal reference group ED nurse or DU midwife, respondents whose 
roles supported care rather than directly provided care (e.g. administrative and clerical staff, 
non-clinical managers, porters and housekeepers) reported lower levels of overload. The 
estimated difference in scores was 0.112.

 ■ Compared with respondents in the reference group of 6–10 years working for the trust, 
which was the modal category and contained the median duration of employment, 
respondents who had worked for their trust for < 3 years reported lower levels of overload. 
The estimated difference in scores was 0.068 for those employed for 1–2 years and 0.070 for 
those employed for < 1 year.

 ■ Compared with the reference category (and modal response) of White ethnicity (see 
questionnaire in Appendix 3 for finer-grained composition of ethnic grouping used by the 
NHS) respondents identifying with any of the categories within the Asian or Asian British 
ethnic group reported lower levels of overload. The estimated difference in scores was 0.065.

 ■ Respondents who had a mentor reported lower levels of overload than those who did not. 
The estimated difference in scores was 0.061.

The multilevel model, which included these fixed factors, partitioned variance as follows:

 ■ 3% at hospital level (estimated variance 0.020, SE 0.017, χ2 1.394, 1 df, p = 0.238)
 ■ 97% with respondents within research sites (estimated variance 0.734, SE 0.048, χ2 232.0, 1 df, 

p < 0.0001).

Although there is no discernible hospital-level variation in perceptions of overload, there is 
significant variation in responses to the overload scale from respondents nested within research 
sites, which remains after including the mediating effects of professional and ethnic groups, 
duration of employment, managerial responsibility and engagement with CPD. Perceptions of 
overload varied between the clinical departments participating in this study.

Multilevel modelling of line management revealed that one site-level variable (response rate) and 
six respondent-level variables (professional group, being a manager, gender, receiving on-the-job 
training, having a mentor and updating knowledge or skills scores) mediated scores on this scale. 
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The best-fitting model included 477 cases and the underlying level of line management scores 
was estimated at 2.496 (SE 0.191). The parameter estimates for mediating variables, listed in 
Table 22, show that:

 ■ Research sites with above average response rates returned lower line management scores 
(0.289 lower).

 ■ Compared with the modal reference group of DU midwives and ED nurses, doctors returned 
higher line management scores (0.081 higher).

 ■ Respondents who had been supported to update skills or knowledge during the past year also 
returned higher line management scores (0.062 higher).

 ■ Managers and women reported more favourable views of their direct managers, with line 
management scores 0.054 and 0.050 higher than non-managers and men, respectively.

 ■ People who had received on-the-job training or had a mentor at some point during the past 
year were also more positive about their line managers, with scores, respectively, 0.048 and 
0.046 higher.

The multilevel model partitioned variance as follows:

 ■ 13% at hospital level (estimated parameter 0.108, SE 0.061, χ2 = 3.116, 1 df, p = 0.078)
 ■ 87% with respondents within sites (estimated parameter 0.725, SE 0.047, χ2 = 253.5, 1 df, 

p < 0.0001).

Most of the variation that remains after including the mediating effects of response rates, 
professional groups, managerial responsibility, gender and engagement with CPD lies at the level 
of respondents nested within research sites. Respondents from different research sites perceived 
the quality of their line management differently.

TABLE 21 Parameter estimates for fixed factors in multilevel model of overload scores

Fixed factors (respondent level) Parameter estimate (SE) χ2, 1 df (significance)

Professional groupa

 Doctors 0.064 (0.113) 0.317 (p = 0.573)

 Others – giving direct care 0.182 (0.135) 1.805 (p = 0.179)

 Others – not giving direct care 0.653 (0.134) 22.680 (p < 0.0001)

Years worked for trustb

 < 1 0.407 (0.170) 5.727 (p = 0.017)

 1–2 0.395 (0.139) 8.117 (p = 0.004)

 3–5 0.100 (0.117) 0.731 (p = 0.393)

 11–15 0.239 (0.145) 2.704 (p = 0.100)

 > 15 –0.090 (0.121) 0.546 (p = 0.460)

Ethnic groupc

 Asian or Asian British 0.375 (0.162) 5.322 (p = 0.021)

 Black or Black British 0.186 (0.201) 0.859 (p = 0.354)

 Mixed background 0.072 (0.359) 0.040 (p = 0.842)

 Chinese and any other ethnic group –0.249 (0.251) 0.986 (p = 0.321)

Had a mentor 0.356 (0.098) 13.333 (p = 0.0003)

a Reference group midwives (DU) or nurses (ED).
b Reference group 6–10.
c Reference group White.
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Multilevel modelling of the teamwork climate scale developed by Sexton and colleagues25 
showed that one site-level variable (the number of people included in the staff survey) and seven 
respondent-level variables (professional group, gender, years employment with trust, three types 
of CPD and being a manager) mediated teamwork climate scores (Table 23). The model used 
455 cases and the estimate of the underlying level of teamwork scores was 3.098 (SE 0.176). The 
parameter estimates show that:

 ■ Compared with the reference group of ED nurses and DU midwives, doctors’ teamwork 
climate scores were 0.077 higher.

 ■ Women and managers had higher teamwork climate scores, 0.056 and 0.036 higher than men 
and non-managers, respectively.

 ■ Longer than average employment with the trust was also associated with higher teamwork 
climate scores. Compared with the modal reference group who had worked for their trust 
for between 6 and 10 years, respondents who had been employed for 11–15 years returned 
scores 0.050 higher, and for those with more than 15 years’ service the increase was 0.065.

 ■ Updating knowledge or skills, having a mentor and doing online training each increased 
teamwork climate scores by between 0.038 and 0.039.

 ■ The site-level variable of the number of people identified to receive the staff survey had a very 
small positive effect, adding 0.00005 to scores for every additional 62 (1 SD) people included. 
This small increase has no practical significance.

The best-fitting model partitioned residual variance as follows:

 ■ 12% at hospital level (estimated parameter 0.072, SE 0.041, χ2 = 2.994, p = 0.084)
 ■ 88% with respondents nested within research sites (estimated parameter 0.525, SE 0.035, 

χ2 = 223.5, p < 0.0001).

Significant variation in the Sexton teamwork climate scores remains with respondents nested 
within the research sites. Although effects due to unmeasured individual-level variables cannot 
be ruled out, the result will be interpreted as identifying site-level variation in teamwork climate 
among the clinical departments that participated in this study.

TABLE 22 Parameter estimates for fixed factors in multilevel model of line management scores

Fixed factors Parameter estimate (SE) χ2, 1 df (significance)

Site level

Response ratea –1.514 (0.710) 4.544 (p = 0.033)

Respondent level

Professional groupb

 Doctors 0.424 (0.118) 12.797 (p = 0.0003)

 Others – giving direct care –0.046 (0.144) 0.101 (p = 0.751)

 Others – not giving direct care 0.165 (0.144) 1.322 (p = 0.250)

Updating 0.336 (0.103) 10.692 (p = 0.001)

Is a manager 0.282 (0.088) 10.238 (p = 0.001)

On-the-job training 0.249 (0.087) 8.268 (p = 0.004)

Genderc 0.246 (0.114) 4.662 (p = 0.031)

Had a mentor 0.241 (0.099) 5.907 (p = 0.015)

a Centred on mean.
b Reference group midwives (DU) or nurses (ED).
c Reference group male so parameter relates to females.
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Finally, we examined scores for Sexton and colleagues’ safety climate scale.25 Table 24 shows 
that seven respondent-level variables mediated these scores (being a manager, updating skills 
or knowledge, age, professional group, receiving on-the-job training and having a mentor). The 
best-fitting model used 462 cases and the underlying estimate for Sexton safety climate was 2.879 
(SD 0.153). The parameters in Table 24 show that:

 ■ Managers evaluated safety climate more positively than staff who did not manage others, 
scoring 0.049 higher.

 ■ Respondents who had been supported to update their knowledge or skills during the past 
12 months returned higher safety climate scores (0.048 higher).

 ■ Staff who were older than the modal reference category of 31–40 years returned higher safety 
climate scores (0.027 higher for those aged 41–50 years and 0.048 higher for those aged 
51–65 years).

 ■ Women evaluated safety climate more highly than men, scoring 0.040 higher.
 ■ Staff who had received on-the-job training or had a mentor at some point during the past 

year returned safety climate scores that were, respectively, 0.033 and 0.026 higher.

The model that contained the fixed factors shown in Table 24 partitioned residual variation 
as follows:

 ■ 6% at hospital level (estimated parameter 0.033, SE 0.022, χ2 = 2.300, 1 df, p = 0.129)
 ■ 94% with respondents nested within research sites (estimated parameter 0.517, SE 0.034, 

χ2 = 227.1, p < 0.0001).

TABLE 23 Parameter estimates for fixed factors in the multilevel model of teamwork climate scores (Sexton et al.25) 

Fixed factors Parameter estimate (SE) χ2, 1 df (significance)

Site level

Number of people sent staff surveya 0.003 (0.001) 11.037 (p = 0.001)

Respondent level

Professional groupb:

 Doctors 0.438 (0.106) 17.096 (p < 0.0001)

 Others – giving direct care –0.165 (0.125) 1.724 (p = 0.189)

 Others – not giving direct care 0.070 (0.149) 0.218 (p = 0.641)

Genderc 0.316 (0.099) 10.233 (p = 0.001)

Years worked for trustd 0.015 (0.150) 0.011 (p = 0.917)

 <1 

 1–2 0.219 (0.122) 3.229 (p = 0.072)

 3–5 0.140 (0.102) 1.854 (p = 0.173)

 11–15 0.285 (0.128) 4.984 (p = 0.026)

 > 15 0.371 (0.105) 12.478 (p = 0.0004)

Updating 0.222 (0.095) 5.403 (p = 0.020)

Had a mentor 0.220 (0.087) 6.404 (p = 0.011)

Online training 0.215 (0.079) 7.383 (p = 0.007)

Is a manager 0.204 (0.081) 6.369 (p = 0.012)

a Centred on mean.
b Reference group midwives (DU) or nurses (ED).
c Reference group male so parameter for females.
d Reference group 6–10.
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After adjusting for respondent-level mediating factors, the scale developed by Sexton and 
colleagues25 shows significant site-level residual variation in safety climate scores.

Combining indicators of safety climate
Summary survey-based safety climate scores were calculated as described in Chapter 3, 
Combining indicators of safety climate. The results are displayed in Table 25, which has been 
arranged so that the highest-scoring sites appear at the top: these are the sites where staff 
perceptions of the elements forming the summary safety climate score were most positive. The 
mean of the site-specific survey-based safety climate scores is zero (SD 0.835). Echoing the 
summary survey-based organisational climate scores (see Table 15), site 6 is at the top of the 
table, reflecting positive staff perceptions, whereas site 9 lies at the bottom.

Comparing survey-based organisational and safety climate scores

This section addresses hypothesis 2a: there will be a strong correlation and good agreement 
between questionnaire-based evaluations of organisational and safety culture. We will see that the 
staff survey data were consistent with this hypothesis.

The summary survey-based organisational climate z-scores (see Table 15) and survey-based 
safety climate z-scores (Table 25) were strongly correlated (r = 0.845; n = 16). Research sites that 
returned high scores on the indicators of organisational climate also returned high scores on the 
indicators of safety climate and, similarly, sites returning low scores for organisational climate 
also returned low scores for safety climate (see Figure 5, in which each point has been annotated 
with the research site number). The scores on one evaluation of climate accounted for 71% of the 
variation in scores in the other evaluation (r2 = 0.714): it seems that staff found it difficult to view 
one aspect of culture positively (or negatively) without perceiving the other aspect of culture in a 
similar manner.

TABLE 24 Parameters for best-fitting model of safety climate scores (Sexton et al.25) 

Fixed factors Parameter estimate (SE) χ2, 1 df (significance)

Is a manager 0.318 (0.076) 17.392 (p < 0.0001)

Updating 0.314 (0.090) 12.198 (p = 0.001)

Age (years)a 0.021 (0.098) 0.044 (p = 0.834)

 16–30

 41–50 0.178 (0.089) 3.990 (p = 0.046)

 51–65 0.311 (0.099) 9.956 (p = 0.002)

Professional groupb 0.298 (0.098) 9.171 (p = 0.003)

 Doctors

 Others – giving direct care 0.144 (0.124) 1.344 (p = 0.246)

 Others – not giving direct care 0.019 (0.141) 0.018 (p = 0.893)

Genderc 0.264 (0.096) 7.530 (p = 0.006)

On-the-job training 0.218 (0.074) 8.772 (p = 0.003)

Had a mentor 0.171 (0.084) 4.143 (p = 0.042)

a Reference group 31–40.
b Reference group midwives (DU) or nurses (ED).
c Reference group male so parameter relates to female.
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The SD of differences between organisational climate and safety climate scores was 0.449, and the 
Bland–Altman plot (Figure 6) is annotated with lines positioned at mean difference ± 2SD. These 
‘limits of agreement’ are closely spaced, indicating good agreement between the two measures. 
Fourteen (88%) of the points on the graph lie between these lines, one point (research site 8) 
lies on the upper limit and one point (research site 5) lies just below the lower limit. There is 
no discernible pattern within the differences. Agreement between the standardised summary 
organisational climate and summary safety climate scores is good.

The difference between standardised summary organisational and safety climate scores at 
research site 5 was –0.958: respondents’ evaluations of safety climate were relatively high 
when compared with their evaluations of organisational climate. Conversely, the difference 
between standardised summary organisational and safety climate scores at research site 8 was 
0.915: respondents’ evaluations of safety climate were relatively low when compared with their 
evaluations of organisational climate.

Summary

A questionnaire survey using prevalidated scales and questions was distributed to staff at 16 
research sites, two clinical departments in each of eight hospitals: the ED and the DU. A total of 
531 questionnaires were returned, representing a response rate of 27.6%, although response rates 
differed greatly between research sites (range 9–47%). The demographic profile of respondents 
broadly reflected the wider NHS workforce with respect to gender and ethnicity. Most (89%) staff 
survey participants held clinical roles and 37% managed other staff.

Responses to prevalidated scales within the staff survey were investigated using multilevel 
modelling. A range of individual-level factors were found to mediate scores on one or more 
scales, including being a manager, gender, age, years of employment with the trust, professional 
group, ethnicity and participation in certain types of CPD. At site level, the type of service (DU 
or ED) mediated error wisdom scores (DUs perceived higher organisational error wisdom) and 
response rates mediated line management scores (departments with above average response rates 

TABLE 25 Summary survey-based safety climate (z-scores)

Hospital (service) Site Summary safety climate

H3 (DU) 6 1.276

H2 (ED) 3 1.177

H3 (ED) 5 1.147

H7 (ED) 13 0.839

H5 (DU) 10 0.550

H7 (DU) 14 0.542

H4 (DU) 8 0.099

H2 (DU) 4 –0.158

H8 (DU) 16 –0.306

H1 (DU) 2 –0.402

H1 (ED) 1 –0.656

H4 (ED) 7 –0.843

H8 (ED) 15 –0.892

H6 (ED) 11 –0.976

H6 (DU) 12 –1.042

H5 (ED) 9 –1.162
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returned lower line management scores). There was no statistically significant residual variation 
at hospital level, but there was considerable residual variation at the level of respondent nested 
within research sites after allowing for the effects of individual-level characteristics. This indicates 
that scores on the scales selected to elicit perceptions of aspects of organisational climate and 
safety climate predominantly varied at the level of the clinical department, not at hospital level.

Summary survey-based measures of organisational climate and safety climate were calculated for 
each site. The correlation between these was high (0.845) and agreement was reasonably good 
(see Figure 6).
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FIGURE 5 Scatterplot of standardised summary survey-based organisational and safety climate scores. Data points are 
annotated with research site numbers.
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Chapter 6 

Strand B: observation-based holistic 
assessment of culture

This chapter fulfils objective 3: to generate quantified holistic evaluations of organisational 
and safety culture for each site using observation. It begins by summarising the observation 

visits and then presents scores allocated for safety-related aspects of culture. It concludes by 
testing hypothesis 2b, which compares observation-based assessments of organisational and 
safety cultures.

Data collection summary

As described in Chapter 3, Data collection, non-participant observations were made at each 
research site, supported by brief interviews with key informants. Six 1-day visits were undertaken 
at each hospital (two sites) by each research fellow, with service user and service provider 
observers sometimes accompanying them. Data were collected at all periods of the day excluding 
midnight to 6 am, and on all days except Sunday. An average of 31 hours of observation was 
carried out at each site. The observation record (Table 26) shows that a service user coresearcher 
observed alongside one of the research fellows at three research sites. A service provider 
coresearcher (midwife or ED nurse) observed alongside one of the research fellows at eight 
research sites.

Data collection at sites which had also participated in our earlier MOSES study (8, 12 and 14; see 
Chapter 4, Recruiting research sites) occurred in the second half of this study’s data collection to 
ensure a break of around 2 years since the previous study’s data collection. EJB and NM collected 
data at these research sites during the previous study but left this study after site 2. SA and MR 
collected data at sites 8, 12 and 14: they did not have access to the data from the previous study. 
After gaining research governance approval, EJB joined SA and MR during some observation 
visits to site 8. This updated her first-hand experience of using this study’s data collection prompt 
list and provisional scoring scheme, helping her to contribute to the ongoing development of the 
scoring scheme (see Chapter 3, Analysis, and Chapter 9, Tensions and challenges in quantifying 
observational data). She was recognised and welcomed in this DU but, as in other sites and in 
the MOSES study, staff soon disregarded her presence (owing to the pressing nature of the work 
in the unit).

Scoring

The observation data and notes of associated interviews and meetings were analysed as described 
in Chapter 3, Analysis. The resultant scoring is shown in Table 27. Two research fellows (SA 
and MR) independently scored each factor for each site and reached the same decision in most 
instances (74/128, 58%). Scores that required discussion and reconsideration of field notes 
before agreement (54, 42%) are annotated by an asterisk. SA and MR did not collect data at 
research sites 1 and 2 but worked from detailed field notes compiled separately by EJB and NM. 
Understanding was enhanced by detailed discussion with EJB, who subsequently reviewed 
all scores for research sites 1 and 2. Assistance from EJB was required to score the two entries 
marked #, as SA and MR were unable to evaluate these confidently.
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TABLE 26 Observer presence by site

Site Research fellows Service user coresearcher Service provider coresearchers

1 ü ü
2 ü
3 ü
4 ü
5 ü
6 ü ü ü
7 ü
8 ü
9 ü
10 ü
11 ü ü
12 ü ü
13 ü ü
14 ü ü
15 ü ü ü
16 ü ü ü

TABLE 27 Scores summarising observation-based evaluation of culture

Research site

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1. Organisation and work environment factors

Staffing 2 2 2 1a 2 2 2a 1 1a 0 2 1 1a 1a 2a 2a

Premises/equipment 2ab 1 1a 2a 1a 3a 1a 1a 1 1 2 2 1 2a 1a 2

Admin, managerial and other 
support

2ab 1a 3 2 2a 3a 1 2a 2a 1 2a 2 3a 2 2a 1a

Subtotal (out of 9) 6 4 6 5 5 8 4 4 4 2 6 5 5 5 5 5

2. Team factors

Informal training and supervision 3 3a 2 3a 3 3a 1 1 1a 3a 2 3 2a 3a 3 3a

Leadership and responsibility 3a 2a 3a 2 3 2a 1 1 3a 3 2a 3a 1a 3 3 2

Respect/warmth/collegiality 2a 2 3 3 3 3 1a 2 3 3 2 3 3 3a 3 2

Information exchange within the 
team

3a 2 3a 3 3 3 1a 0a 3 3 3 3 1a 3a 3 2a

Mutual support 3 2 3 3 3 3 1 1a 3 3 3 3 3 3 3 2a

Subtotal (out of 15) 14 11 14 14 15 14 5 5 13 15 12 15 10 15 15 11

Grand total (out of 24) 20 15 20 19 20 22 9 9 17 17 18 20 15 20 20 16

0, positive features consistently absent; 1, positive features frequently absent; 2, positive features frequently present; 3, positive features 
consistently present.
a Agreed after short discussion. The remainder were agreed immediately.
b SA and MR agreed ‘don’t know’. EJB rated 2.
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Observation-based evaluations of organisational, teamwork and 
safety cultures

The subtotals and grand totals in Table 27 were converted to the mean scores, displayed in 
Table 28. The mean scores were inspected for normality. The one-sample Kolmogorov–Smirnov 
test indicated that each set of scores could be considered to have been drawn from a normal 
population (organisation and work environment factors, p = 0.362; team factors, p = 0.288; overall 
holistic evaluation of culture, p = 0.660). Complementary inspection of summary statistics, 
histograms and P–P plots indicated that the distribution of team factors scores may be slightly 
negatively skewed, meaning that more high scores than low scores were awarded. For example, 
the mean score was 2.39 (SD 0.589), whereas the median was 2.67, and the method of scoring 
constrains the lower and upper bounds on the scores to be zero and 3. In view of the nature of the 
analyses that will follow, it was not considered necessary to transform the team factors scores to 
obtain a more symmetrical distribution.

As noted in Chapter 3, Analysis, the holistic observation-based safety culture score contained 
three organisation and work environment factors alongside five team factors. Consequently, 
the asymmetry was reduced in team factors scores but was still discernible in the holistic safety 
culture scores (mean 2.14, SD 0.463, median 2.28); however, this degree of asymmetry was not a 
concern. A greater concern was the number of ties within the three sets of scores, indicating that 
the method of scoring did not provide fine-grained differentiation between research sites.

The observation-based culture mean scores in Table 28 were constrained by the scoring to lie 
between zero and 3. In fact, the observed range was 0.667–2.667 for organisation and work 
environment factors, which indicated organisational culture, and 1.000–2.833 for teamwork 
factors, which indicated important facets of teamwork and safety culture. In Table 28, 
observation-based organisational culture scores are lower than observation-based teamwork 
culture scores for 14 research sites (88%). Researchers’ perceptions of teamwork culture were 
more positive than their perceptions of organisational culture. The exceptions to this were 
research sites 7 and 8, both at hospital H4, where researchers awarded low scores to the safety-
related teamwork processes they witnessed.

The main contributors to lower observation-based evaluations of organisational culture were 
shortages of staff and equipment, and lack of space in clinical departments in relation to the 
number of patients. The observed clinical areas were frequently short-staffed, as evidenced in 
some places by the persistence of a very hectic pace of work, and in others (all of them DUs) 
midwives-in-charge were observed making repeated phone calls to midwives at home to see if 
they could fill gaps in the next shift. Generally, poor scores for premises and equipment derive 
from evidence such as the frequency of staff asking each other for help in locating routine 
equipment (e.g. thermometers, electrocardiography machines), or lack of cubicles, rooms or 
space for trolleys.

Comparing observation-based organisational and teamwork 
culture scores

This section addresses hypothesis 2b (see Chapter 1, Hypotheses): there will be a strong 
correlation and good agreement between holistic evaluations of organisational and safety culture. 
We will see that the observation-based scores were poorly correlated but exhibited reasonably 
good agreement, although they did not agree as closely as survey-based measurements of 
organisational and safety climates.
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As noted in Chapter 3, Analyses, the summary observation-based assessments of organisational 
and holistic safety culture are not distinct as both contain scores for the organisation and work 
environment factors. Thus, hypothesis 2b cannot be tested in the form that it is written. It is 
possible to compare the summary observation-based organisational and teamwork culture scores, 
which are displayed in the scatterplot in Figure 7. The correlation between these scores was low 
and not statistically significant (r = 0.356, p = 0.176, n = 16). Moreover, when the two outliers 
in Figure 7 (sites 7 and 8) were removed from the calculation, the correlation fell (r = 0.230, 
p = 0.430, n = 14), indicating that poor teamwork culture scores at these sites were having a 
disproportionate effect on the overall correlation: inflating the apparent level of correlation 
between teamwork culture and organisational culture. Based on their observations of teams 
at work, the working environment and supplementary information from key informants, the 
researchers mostly had different perceptions of organisational culture and teamwork culture in a 
given location, but these differences were not consistent across research sites.

The SD of differences in Figure 8 is 1.135 (compared with 0.449 for survey-based measurements). 
There is no discernible pattern and one outlier (research site 10, where researchers rated 
organisation and work environment factors as deficient but teamwork factors as above average). 
Only 13 distinct points are visible because tied scores caused the points for research sites 5, 12, 14 
and 15 to coincide.

Summary

Quantified, observation-based evaluations of safety-related aspects of organisational culture 
and of teamwork culture were made. The level of correlation between these two measures was 
not statistically significant, but the Bland–Altman plot in Figure 8 indicated reasonably good 
agreement between the observation-based measures, although there was one observation which 
was outwith the limits of agreement. A number of tied scores were obtained, suggesting that 

TABLE 28 Observation-based summary scores for organisational, teamwork and safety cultures

Hospital Research site Organisational culture score Teamwork culture score Holistic safety culture score

H1 1 2.000 2.667 2.444

2 1.333 2.000 1.778

H2 3 2.000 2.833 2.556

4 1.667 2.667 2.333

H3 5 1.667 2.833 2.444

6 2.667 2.833 2.778

H4 7 1.333 1.000 1.111

8 1.333 1.167 1.222

H5 9 1.333 2.500 2.111

10 0.667 2.667 2.000

H6 11 2.000 2.333 2.222

12 1.667 2.833 2.444

H7 13 1.667 2.167 2.000

14 1.667 2.833 2.444

H8 15 1.667 2.833 2.444

16 1.667 2.000 1.889

All sites Mean 1.646 (SD 0.429) Mean 2.385 (SD 0.589) Mean 2.139 (SD 0.463)
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FIGURE 7 Scatter diagram of standardised observation-based summary scores for organisational culture and 
teamwork culture. Data points are annotated with research site numbers.

FIGURE 8 Bland–Altman plot for observation-based organisational culture and teamwork culture.
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the scoring system did not provide sufficient differentiation between research sites. The eight 
measures contributing to either the observation-based organisational culture scores or the 
observation-based teamwork culture scores were averaged to form a holistic observation-based 
safety culture score. Consequently, in contrast to the survey-based data collection (strand A, 
Chapter 5), the observation-based strand B data collection did not yield independent evaluations 
of organisational culture and safety culture.
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Chapter 7 

Strand C: retrospective audit of evidence-
based markers of the quality of care

This chapter fulfils objective 4: to obtain criterion-based measurements for the quality of care 
at each research site. It begins with summaries of the audit findings for each condition, and 

then reports a summary audit score for each research site.

Condition-specific audit results

The audited markers were drawn from national guidelines with strong research evidence. They 
were described in Box 1 (see Chapter 2). For convenience, the appropriate markers will be 
reproduced in each of the subsections below.

Acute coronary syndrome
The audit standards were:

1. Electrocardiography performed immediately.
2. Aspirin should be given immediately if not already given by ambulance service.
3. If patient in pain, times from arrival to the administration of pain relief:

 – in cases of severe pain, 50% in 20 minutes, 75% in 30 minutes, 98% in 60 minutes
 – in cases of moderate pain, 75% in 30 minutes, 98% in 60 minutes.

Table 29 shows the percentage of audited cases for which the clinical records contained evidence 
of meeting the standards in these audit criteria (ACS1 and ACS2) and degree to which the targets 
in ACS3 were met, expressed as a percentage of fully meeting the target. Table 29 also shows the 
number of audited cases to which this standard applied. For ACS1, ‘immediately’ was interpreted 
as within 10 minutes of arrival. Compliance with the ACS1 standard ranged from 14% to 48%: 
most patients do not have an ECG in the first few minutes after arrival. The ACS2 marker proved 
problematic. It did not apply to a large number of audited cases because aspirin had already been 
given by the ambulance service or the patient was taking aspirin daily. Audited notes were also 
checked for recorded allergies and any other noted contraindications. Irrespective of this, there 
was very low compliance with this standard for the cases to which it applied, ranging from zero to 
27%. ACS3 required an assessment of pain for all patients and, when moderate or severe pain was 
detected, early administration of pain relief. Compliance with the ACS3 standard ranged from 
7% to 62%: many patients experienced delays before receiving pain relief.

Acute severe asthma
The audit standards were:

1. Oxygen saturation should be measured and recorded on arrival in 98% of cases.
2. Salbutamol or terbutaline should be given within 10 minutes of arrival.
3. Intravenous hydrocortisone or oral prednisolone should be given within 30 minutes of 

arrival in 90% of cases.
4. Measurement of oxygen saturation should be repeated within 60 minutes in 75% of cases.
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There was a change in the guidelines for ASA after data collection at site 1.182,207 In the earlier 
guidance, ipratropium was recommended both for moderate asthma, and for acute severe and 
life-threatening asthma; in the later guidance, for life-threatening asthma only. The new guideline 
groups these two types of asthma together, but our inclusion criteria were unable to distinguish 
between acute severe and life-threatening, and therefore had to omit this from our markers. In 
applying the new standards to sites 3–15, we therefore overlook the fact that life-threatening cases 
require higher standards than those we are applying: we treat them all as severe.

Table 30 shows the audit results for ASA. In ASA1, ‘on arrival’ was interpreted as within 
10 minutes and compliance varied between 40% and 84%; this baseline observation was missing 
from many patient records. Compliance with audit standard ASA2 was much lower (range 
6%–36%), with six EDs scoring no more than 20%. The degree to which the 90% target in audit 
standard ASA3 was met varied between 14% and 43%. There was wide variation in the degree to 
which research sites met the target in audit standard ASA4: two EDs scored < 20%, whereas the 
others scored in the range 43–69%.

Fractured neck of femur
The audit standards were:

1. Pain score recorded on arrival.
2. Time from arrival to receive analgesia:

i. if severe pain, 50% in 20 minutes, 75% in 30 minutes, 98% in 60 minutes
ii. if moderate, 75% in 30 minutes, 98% in 60 minutes.

3. Radiography performed within 60 minutes of arrival in 75% of cases.
4. If in pain, evidence of re-evaluation of pain (90% of those with severe pain re-evaluated 

within 30 minutes; 75% of those in moderate pain within 60 minutes).
5. Admitted within 4 hours of arrival.

In audit standard FNoF1, ‘on arrival’ was interpreted as within 10 minutes, and Table 31 shows 
that, although five EDs scored in the range 80–92%, levels of compliance fell as low as 11% 
elsewhere. The degree to which the targets for administering analgesia without unnecessary 
delays (FNoF2) were met mainly varied between 10% and 51%, with research site 9 scoring 
more highly at 76%. Compliance with the target for timely radiography (FNoF3) varied widely, 
between 11% and 97%, with half of the EDs scoring over 72%. Research site 9 had the highest 
level of compliance with FNoF3 (97%) but the lowest level of compliance with FNoF1 (11%). 
Levels of recorded compliance with FNoF4, the timely re-evaluation of pain, were extremely low: 

TABLE 29 Audit results for acute coronary syndrome (%)

Research site ACS1 ACS2 ACS3 ACS mean

1 31.1 3.1 33.7 22.7

3 20.8 0.0 61.7 27.5

5 32.0 5.0 26.8 21.3

7 46.0 0.0 16.4 20.8

9 47.8 3.3 19.6 23.6

11 14.3 3.0 16.0 11.1

13 31.9 26.7 58.9 39.2

15 46.0 0.0 6.8 17.6

All ED sites 33.7 4.3 29.6 22.5
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zero for five EDs and elsewhere no more than 4% in cases to which this standard applied. In half 
of the EDs, admission within 4 hours (FNoF5) was achieved in over 85% of cases. Elsewhere the 
level of compliance dropped as low as 13%. It was noticeable that research site 1 had a high level 
of compliance with FNoF1 and an exceptionally low level of compliance with FNoF5, whereas the 
reverse was true for research site 13. These within-condition variations are smoothed out by the 
calculation of condition-specific means and further aggregation in Summarising the site-specific 
audit results. This will be discussed in Chapter 9.

Normal delivery
The audit standards were:

1. Initial assessment should include temperature, pulse, blood pressure, urinalysis, length, 
strength and frequency of contractions, fundal height, lie, presentation, position and station, 
show, liquor, blood, pain and fetal heart rate.

2. Assessment during first stage should include fetal heart rate every 15 minutes, frequency 
of contractions every 30 minutes, pulse hourly, temperature and blood pressure 4-hourly, 
vaginal examination offered 4-hourly, frequency of emptying bladder.

3. Assessment during second stage should include fetal heart rate every 5 minutes, frequency of 
contractions every 30 minutes, pulse and blood pressure hourly, vaginal examination offered 
hourly, frequency of emptying bladder, woman’s emotional/psychological needs.

Delivery unit midwives rarely recorded all the observations in the multifaceted audit standards 
for initial assessment and assessments during the first and second stages of labour. We will 
discuss this in Chapter 9. Table 32 shows that compliance with audit standard ND1 was zero 
at all sites. The most frequently missing observations were blood and show. In half of the DUs, 
compliance with audit standard ND2 was between 21% and 26%, but elsewhere it was < 12%. 
Compliance with ND3 mostly varied between 17% and 33%, with research site 16 scoring only 
2%. The applicability of some markers for standards ND2 and ND3 depended on the length of 
stages 1 and 2 of labour, respectively; where standards were inapplicable, cases were excluded 
from the denominator.

Emergency caesarean section
The audit standards were:

1. Evidence of consultant obstetrician involvement in the decision to perform an ECS should 
be documented.

TABLE 30 Audit results for acute severe asthma (%)

Research site ASA1 ASA2 ASA3 ASA4 ASA mean

1 42.5 13.2 26.5 17.1 24.8

3 76.0 16.3 19.6 45.6 39.4

5 67.4 38.3 42.5 57.8 51.5

7 71.4 14.9 25.6 53.3 41.3

9 68.7 19.6 20.0 68.9 44.3

11 63.3 5.9 14.0 13.3 24.1

13 83.7 36.2 39.1 64.4 55.9

15 39.6 14.3 17.1 43.1 28.5

All ED sites 64.9 19.9 24.6 46.3 38.9
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TABLE 31 Audit results for FNoF (%)

Research site FNoF1 FNoF2 FNoF3 FNoF4 FNoF5 FNoF mean

1 90.3 29.2 19.4 0.0 12.9 30.4

3 80.0 29.2 26.0 2.7 40.0 35.6

5 92.2 38.7 96.7 3.7 92.2 64.7

7 83.7 46.2 40.0 3.0 76.0 49.8

9 10.9 76.1 97.0 0.0 60.0 48.8

11 83.3 10.2 87.1 0.0 97.9 55.7

13 23.4 30.2 72.5 0.0 95.9 44.4

15 56.0 50.7 10.7 0.0 86.0 40.7

All ED sites 60.6 35.2 46.3 1.2 72.7 43.2

TABLE 32 Audit results for ND (%)

Research site ND1 ND2 ND3 ND mean

2 0.0 8.9 16.7 8.5

4 0.0 6.1 20.4 8.8

6 0.0 11.4 20.8 10.7

8 0.0 20.5 26.1 15.5

10 0.0 25.6 16.7 14.1

12 0.0 21.2 33.3 18.2

14 0.0 24.4 16.7 13.7

16 0.0 0.0 2.0 0.7

All DU sites 0.0 14.6 19.1 16.9

2. Women undergoing an ECS should be offered prophylactic antibiotics at the time of ECS.
3. All women undergoing ECS must receive thromboprophylaxis for VTE.
4. Women undergoing ECS should be offered regional anaesthesia (spinal or epidural).

Table 33 shows that in six DUs audit standard ECS1 was met in the majority of cases (range 
55–84%); elsewhere levels dropped as low as 26%. Half of the DUs had high levels of compliance 
with audit standard ECS2 (81–98%) and the other half had moderate levels (48–55%). 
Compliance with audit standard ECS3 was generally high, between 92% and 100% at seven 
research sites, but was only 45% at research site 4. Discounting the very small number of cases 
for which regional anaesthesia was clinically inappropriate, compliance with audit standard ECS4 
was high (range 92–100%).

Meconium-stained liquor (grade 2 or 3)
The audit standards were:

1. Continuous electronic fetal monitoring (EFM) should be advised.
2. Health-care professionals trained in advanced neonatal life support should be available for 

the birth.
3. Baby assessment should include at 1 and 2 hours and then 2-hourly for 12 hours:

 – general well-being
 – chest movements and nasal flare
 – skin colour including perfusion
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 – feeding
 – muscle tone
 – temperature
 – heart rate and
 – respiratory rate.

Table 34 shows that continuous electronic fetal monitoring (MSL1) was arranged in nearly all 
cases (range 81–100%); in many cases, this was already in place when meconium was detected. 
Compliance with audit standard MSL2 varied much more widely: between 69% and 98% in five 
DUs and dropping as low as 6% elsewhere. Similar to the results for the multifaceted ND audit 
standards, very few babies received the multifaceted observations required by MSL3. The most 
commonly missing observations were feeding and muscle tone.

Summarising site-specific audit results

The distribution of mean audit scores for each condition was examined as described in Chapter 3, 
Strand C: criterion–based assessment of quality of care, Analysis. In each case the distribution 
was normal. The condition-specific means were scaled to the standard normal distribution (see 
Chapter 3, Combining indicators of organisational climate) and aggregated by finding the mean of 
the z-scores for the three conditions audited at each site. This formed the summary audit scores 
shown in Table 35, which has been arranged so that the research sites scoring most highly are 
at the top of the table. As expected, the mean of summary Audit scores was zero. Research sites 
with positive summary audit scores in Table 35 were above average for the sample of hospitals 
in this study, whereas those with negative summary audit scores were below average. The SD of 
summary audit scores was 0.675.

Summary

This method in general proved to be able to distinguish between sites. Although some markers 
were met in few or no cases, and others in nearly all cases, such variations disappeared in the 
averaging process.

TABLE 33 Audit results for emergency caesarean section (%)

Research site ECS1 ECS2 ECS3 ECS4 ECS mean

2 55.1 54.6 96.0 100.0 76.4

4 62.0 52.0 44.9 98.0 64.2

6 26.0 53.3 96.0 96.0 67.8

8 60.0 48.0 92.0 100.0 75.0

10 64.0 98.0 96.0 96.0 88.5

12 44.9 98.0 98.0 95.9 84.2

14 83.7 80.9 98.0 98.0 90.1

16 60.0 98.0 100.0 92.0 87.5

All DU sites 56.9 74.0 90.2 97.0 79.6
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TABLE 34 Audit results for MSL (%)

Research site MSL1 MSL2 MSL3 MSL mean

2 81.1 72.3 0.0 51.1

4 88.0 47.7 0.0 45.2

6 95.8 33.3 0.0 43.0

8 88.5 68.8 0.0 52.4

10 97.9 81.3 0.0 59.7

12 100.0 97.7 2.2 66.6

14 100.0 6.3 6.3 37.5

16 95.9 76.0 0.0 57.3

All DU sites 93.8 65.1 0.6 53.2

TABLE 35 Summary audit scores

Hospital (service) Research site Mean of standardised audit scores

H6 (DU) 12 1.117

H7 (ED) 13 1.087

H3 (ED) 5 0.843

H5 (DU) 10 0.769

H5 (ED) 9 0.258

H4 (DU) 8 0.145

H4 (ED) 7 0.089

H7 (DU) 14 0.025

H2 (ED) 3 –0.118

H8 (DU) 16 –0.173

H1 (DU) 2 –0.282

H6 (ED) 11 –0.607

H8 (ED) 15 –0.673

H3 (DU) 6 –0.720

H1 (ED) 1 –0.880

H2 (DU) 4 –0.881
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Chapter 8 

Comparison results from strands A–C

This chapter tests four of the hypotheses listed in Chapter 1, Hypotheses, which compare the 
summary scores from strands A–C of data collection to examine the degree to which they 

correlate and agree.

Comparing survey-based assessments with observation-based 
assessments

H1a: organisational climate and culture assessments
Hypothesis 1a (Chapter 1, Hypotheses) was ‘There will be a strong correlation and good 
agreement between questionnaire-based and holistic evaluations of organisational culture’. This 
was investigated using the summary survey-based organisational climate z-scores (Table 15 and 
reproduced in Table 36) and the summary observation-based organisational culture scores from 
Table 28 after they had been scaled to the standard normal distribution (see Table 36).

Visual comparison of the organisational climate and culture scores can be made by viewing the 
scatterplot in Figure 9. As noted in Chapter 6, Scoring, there is some concern about the number 
of ties in the observation-based scores. These show up in Figure 9 as three vertical stacks of data 
points: sites for which the observation-based measurement resulted in the same total score for 
organisation and work environment factors. Visual inspection of Table 36 and Figure 9 also 
highlights that seven research sites had an above average (positive) score on one measurement 
and a below average (negative) score on the other measurement, while nine sites had two positive 
or two negative scores, signalling a likely lack of correlation between these measures. As expected 
from the visual inspections, the correlation between the organisational climate and culture 
scores in Table 36 was low (r = 0.252) and not statistically significant (p = 0.346). In addition, the 
correlations for the prevalidated scales contributing to the summary organisational climate score 
(Chapter 3, Combining indicators of organisational culture) both had low correlations with the 
observation-based organisational culture score (organisation, r = 0.236; error wisdom, r = 0.108).

The SD of differences plotted in Figure 10 is 1.089. Several differences cluster close to zero, but 
there is not a clear pattern to the distribution of differences. There is one point outside the ‘limits 
of agreement’ (mean difference ± 2SD). This relates to research site 10, where researchers assessed 
organisation and work factors as deficient but staff perceived the organisational climate more 
positively. The two scales contributing to the survey-based organisational climate score were also 
compared with observation-based organisation culture scores using Bland–Altman plots and 
neither offered notably better agreement.

Those aspects of organisational culture that could be observed during this study (the adequacy 
of staffing and premises, availability of sufficient functioning equipment, the availability and 
quality of support from administrative staff, senior managers and other supporting teams) did 
not correlate with staff perceptions of organisational climate, where the survey instruments 
focused on perceptions of senior management, organisational communication, patient care, 
whistle-blowing and error-reporting procedures and organisational error wisdom. These matters 
were touched upon in the brief key informant interviews that contextualised observations but 
they could not be observed directly. The level of agreement between the survey-based and 
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observation-based measurements was reasonably good; only one point lay outside the limits of 
agreement (mean difference ± 2SD). Some clustering of points is visible, created by tied scores 
(lack of discrimination) in the observation-based measure.

H1b: Safety climate and culture assessments
Hypothesis 1b proposed that ‘There will be a strong correlation and good agreement between 
questionnaire-based and holistic evaluations of safety culture’. This was investigated using the 

TABLE 36 Summary survey-based organisational climate and observation-based organisational culture z-scores

Hospital Site Survey-based z-scores Observation-based z-scores

H1 1 –0.584 0.824

2 –0.682 –0.727

H2 3 0.714 0.824

4 0.355 0.048

H3 5 0.189 0.048

6 1.333 2.375

H4 7 –0.623 –0.727

8 1.014 –0.727

H4 9 –1.293 –0.727

10 0.418 –2.278

H6 11 –0.787 0.824

12 –1.004 0.048

H7 13 0.304 0.048

14 0.449 0.048

H8 15 –0.031 0.048

16 0.230 0.048

Summary observation-based organisational culture scores
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FIGURE 9 Scatterplot of standardised summary organisational climate and culture scores. Data points have been 
annotated with the research site numbers.
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summary survey-based safety climate z-scores (Table 25 and reproduced in Table 37) and both 
the observation-based teamwork and holistic safety culture scores (Table 28 and, after scaling 
to standard normal distribution, z-scores in Table 37). Visual comparisons can be made by 
inspecting Figures 11 and 12. As in H1a: organisational climate and culture assessments, visual 
inspections of the scatterplots and Table 37 signalled that correlations would be low.

The correlation between the summary survey-based safety climate and observation-based holistic 
safety culture z-scores was low (r = 0.345) and not statistically significant (p = 0.191, n = 16; see 
Figure 11). Similarly, the correlation between the summary survey-based safety climate and 
observation-based teamwork culture z-scores was low (r = 0.316) and not statistically significant 
(p = 0.234, n = 16; see Figure 12). Moving to agreement, the SD of differences in Figure 13 was 
1.059. There was no discernible pattern, and only one point lay close to the upper limit of 
agreement (research site 8, where researchers evaluated the safety culture deficient but staff 
returned average safety climate scores). Thus, there was good agreement between the contrasting 
measurements of safety climate and holistic safety culture. Ordinal evaluations of those aspects 
of safety culture that could be observed during this study (safety-related organisation and 
work environment factors; aspects of team members’ interactions) agreed but did not correlate 
with staff perceptions of safety climate, where the survey questions focused on perceptions of 
overload, line management, teamwork, interactions between team members, the safety of care 
and management, organisational communication, patient safety concerns and responses to 
errors. There was some overlap between the components of these measurements. Similarly, the 
SD of differences in Figure 14 was 1.082, there was no discernible pattern, and again the point 
relating to research site 8 was the only one close to a limit of agreement (because observers 
judged safety-related teamwork factors to be poor but staff returned average safety climate 
scores). Overall, agreement was good.
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TABLE 37 Summary survey-based safety climate and observation-based teamwork and safety cultures (z-scores)

Hospital Site
Survey-based summary safety 
climate

Observation-based teamwork 
culture

Observation-based holistic safety 
culture 

H1 1 –0.656 0.477 0.659

2 –0.402 –0.654 –0.779

H2 3 1.177 0.760 0.899

4 –0.158 0.477 0.420

H3 5 1.147 0.760 0.659

6 1.276 0.760 1.378

H4 7 –0.843 –2.352 –2.218

8 0.099 –2.069 –1.978

H4 9 –1.162 0.194 –0.060

10 0.550 0.477 –0.300

H6 11 –0.976 –0.088 0.180

12 –1.042 0.760 0.659

H7 13 0.839 –0.371 –0.300

14 0.542 0.760 0.659

H8 15 –0.892 0.760 0.659

16 –0.306 –0.654 –0.539

Summary observation-based holistic safety culture
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FIGURE 11 Scatterplot of standardised survey-based safety climate and observation-based holistic safety culture 
scores. Data points are annotated with research site numbers.
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Summary observation-based teamwork culture
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FIGURE 12 Scatterplot of standardised survey-based safety climate and observation-based teamwork culture scores.

FIGURE 13 Bland–Altman plot for survey-based safety climate and observation-based holistic safety climate.
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FIGURE 14 Bland–Altman plot for survey-based safety climate and observation-based teamwork culture.

The prevalidated scales forming parts of the summary survey-based safety climate measure 
[overload, line management, teamwork climate (Sexton et al.25) and safety climate (Sexton et 
al.25)] were also compared with observation-based assessments of culture but none of these 
offered improved agreement.

Comparing climate and culture assessments with the quality of care

H3a(i): comparing survey-based organisational climate with audit 
assessments of the quality of care

The first part of hypothesis 3a (Chapter 1, Hypotheses) proposed that ‘There will be a moderately 
strong correlation and reasonably good agreement between criterion-based measurements 
of the quality of care and questionnaire-based evaluations of organisational culture’. This was 
investigated using the summary survey-based organisational climate z-scores (see Table 15) and 
the summary audit z-scores (see Table 35). The correlation between these measures was negligible 
(r = –0.096), which is evident from visual inspection of Figure 15. Moving to agreement, the SD of 
differences in Figure 16 is 1.058; there is no discernible pattern but two points lie on the limits of 
agreement. There is reasonably good agreement between these measures.

The prevalidated scales contributing to the summary survey-based organisational climate scores 
‘organisation’ and ‘error wisdom’ were also compared separately with the criterion-based audit 
scores, neither displayed better agreement.
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Summary survey-based organisational climate
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FIGURE 16 Bland–Altman plot for survey-based organisational climate and criterion-based audit.

FIGURE 15 Scatterplot of standardised summary survey-based organisational climate and audit scores. Data points are 
annotated with research site numbers.
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H3a(ii): comparing observation-based organisational culture with audit 
assessments of the quality of care

According to the second part of hypothesis 3a, ‘There will be a moderately strong correlation and 
reasonably good agreement between criterion-based measurements of the quality of care and 
holistic evaluations of organisational culture’. This was investigated using the observation-based 
organisational culture (see Table 28) and summary audit z-scores (see Table 35). There was a 
moderate negative correlation between these measures (r = –0.481, p = 0.059, n = 16), although 
visual inspection of Figure 17 reveals that there can be considerable variation in audit scores 
among research sites with the same observation-based organisational culture scores and that the 
results from research sites 6 and 10 may be having a disproportionate effect on the correlation 
coefficient. Removing research sites 6 and 10 from the analysis reduces the correlation to r = 
–0.347 (p = 0.225, n = 14). Moving to agreement, the SD of differences in Figure 18 is 1.451, tied 
observation scores are linked to a pattern of three diagonal lines within the points within the 
limits of agreement (mean difference ± 2SD), and the points relating to research sites 6 and 10 are 
once again anomalous, lying, respectively, above and below the limits of agreement. At research 
site 6 researchers perceived a positive organisational culture but audit scores were below average. 
Conversely, researchers awarded site 10 the lowest score for organisational climate but audit 
scores were above average. Agreement between these measures is poor.

H3b(i): comparing survey-based safety climate with audit assessments of 
the quality of care

According to the first part of hypothesis 3b, ‘There will be strong correlations and good 
agreement between criterion-based measurements of the quality of care and questionnaire-
based evaluations of safety culture’. This was investigated using the summary survey-based 
safety climate (see Table 25) and summary audit z-scores (see Table 35), which are displayed in 
Figure 19. The correlation between these sets of scores was very low: 0.150. Moving to agreement, 
the SD of differences in Figure 20 is 0.992, there is no discernible pattern to the points, and one 
point lies outside the limits of agreements and one point lies on the upper limit of agreement. 
Agreement between these measures is reasonably good.

The four prevalidated scales (overload and line management,175 and teamwork and safety 
climates25) were also investigated and none provided better agreement with audit scores. 
Correlations also remained low, maximum 0.209.

H3b(ii): comparing observation-based safety culture with audit 
assessments of the quality of care

The second part of hypothesis 3b proposed that ‘There will be strong correlations and good 
agreement between criterion-based measurements of the quality of care and holistic evaluations 
of safety culture. This was investigated using the observation-based teamwork and holistic safety 
culture z-scores (see Table 37) and the summary audit z-scores (see Table 35). The comparison 
between observation-based holistic safety climate scores and audit scores found low negative 
correlation (r = –0.201; Figure 21), and research sites 7 and 8, at the same hospital, appear to be 
outliers: researchers awarded very low scores for safety culture but audit results were around 
average. Moving to agreement, the SD of differences in Figure 22 is 1.314 and the points relating 
to research sites 7 and 8 lie towards the bottom-left of the graph. There is no discernible pattern 
to the remaining differences and all points lie within the limits of agreement. Overall, the 
agreement between these two measures is reasonably good.

The correlation between observation-based teamwork culture scores and summary audit 
scores was negligible (r = –0.062; Figure 23), and research sites 7 and 8 remain outliers, with 
the researchers perceiving poor teamwork culture, whereas audit results were around average. 
Moving to agreement, the SD of differences in Figure 24 is 1.241. The point relating to research 
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Observation-based organisational culture
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FIGURE 17 Scatterplot of standardised summary observation-based organisational culture and audit scores. Data 
points are annotated with research site numbers.
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Summary survey-based safety climate
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FIGURE 19 Scatterplot of standardised summary survey-based safety climate and audit scores. Data points are 
annotated with research site numbers.

FIGURE 20 Bland–Altman plot for survey-based safety climate and criterion-based audit.
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Observation-based holistic safety climate
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FIGURE 21 Scatterplot of standardised summary observation-based holistic safety culture and audit scores. Data 
points are annotated with research site numbers.

FIGURE 22 Bland–Altman plot for observation-based holistic safety culture and criterion-based audit.
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Observation-based teamwork culture
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FIGURE 23 Scatterplot of standardised summary observation-based teamwork culture and audit scores. Data points 
are annotated with research site numbers.

FIGURE 24 Bland–Altman plot for observation-based teamwork culture and criterion-based audit.
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site 7 now lies very close to the lower limit of agreement although all points are between the 
lines. There is no pattern to give rise to concern. The agreement between these measurements is 
reasonably good.

Summarising the comparisons

The comparisons made in this chapter and Chapter 5, Hypothesis 2a: comparing survey-based 
organisational and safety climate scores, and Chapter 6, Hypothesis 2b: comparing observation-
based organisational and teamwork culture scores, are summarised in Table 38. Correlations were 
generally low, indicating that the pairs of measurements did not have a linear relationship. The 
only comparison producing a strong correlation was between survey-based organisational and 
safety climates, both representing staff perceptions. The level of agreement was good for two 
comparisons: between the summary survey-based safety climate measure and observation-based 
assessments of holistic safety culture and teamwork culture (the latter is a subset of the former). 
The level of agreement was reasonably good for seven comparisons: between survey-based 
organisational and safety climates (both representing staff perceptions) and between observation-
based organisational and teamwork cultures (both predominantly representing researchers’ 
perceptions); between survey-based organisational climate (staff) and observation-based 
organisational culture (researchers); and between criterion-based audit sores and (a) survey-
based organisational climate (staff), (b) survey-based safety climate (staff), (c) observation-based 
holistic safety culture (researchers) and (d) observation-based teamwork culture (researchers) 
(d is a subset of c). Agreement was poor for one comparison, between criterion-based audit and 
observation-based organisational culture (predominantly researchers’ perceptions).

But how close does agreement need to be to be useful for practical application? This is a moot 
point. However, smaller SDs (narrower limits of agreement) would be considered better than 
larger SDs and a high proportion of small differences would indicate that the measurements 
are in close agreement at most research sites. As an exercise, Table 39 reproduces the SD of 
differences for each comparison and shows the proportion of differences that lie in a narrow 
range of –0.5 to 0.5. This table suggests that the comparison for which measurements most 
closely agree is between survey-based assessments of organisational and safety climates, 
representing staff perceptions. The measurements producing the next closest comparisons were 
(a) survey-based safety climate and criterion-based audit and (b) survey-based organisational 
climate and observation-based organisational culture. As expected from earlier tables and graphs, 
the comparison between observation-based organisational culture and criterion-based audit 
yielded the poorest level of agreement.

In summary, the survey-based assessment of safely climate developed for this study provided the 
closest agreement with the criterion-based audit of markers of the quality of care, also developed 
for this study. The summary survey-based assessment of safety climate comprised prevalidated 
scales from the NHS annual staff survey,175 which we termed ‘overload’ and ‘line management’, 
teamwork and safety climate scales developed by Sexton and colleagues25 and three individual 
items175 concerning strained relationships and teamwork (see Chapter 3, Combining indicators of 
safety climate). The basket of well-evidenced and clinically acceptable markers of the quality of 
care focused on three conditions commonly encountered in research sites (separate markers for 
DUs and EDs; see Chapter 3, Audit data collection).
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TABLE 38 Summary of comparisons

Comparison Correlation Agreement

Survey-based organisational and safety 
climates

Strong (r = 0.845) Good, SD of differences small at 0.449, no discernible pattern, 
one point (6%) outside ‘limits of agreement’, i.e. mean difference 
± 2SD, one point at upper limit

Observation-based organisational and 
teamwork cultures

Low (r = 0.356) Reasonably good, SD differences 1.135, no discernible pattern, 
one outlier, tied scores evident

Survey-based organisational climate and 
observation-based organisational culture

Low (r = 0.252) Reasonably good, SD differences 1.089, one point outside limits 
of agreement, some clustering of points

Survey-based safety climate and 
observation-based holistic safety culture

Low (r = 0.345) Good, SD differences 1.059, no discernible pattern, one point on 
upper limit of agreement

Survey-based safety climate and 
observation-based teamwork culture

Low (r = 0.316) Good, SD differences 1.082, no discernible pattern, one point on 
upper limit of agreement

Survey-based organisational climate and 
criterion-based audit

Negligible (r = –0.096) Reasonably good, SD differences 1.058, no discernible pattern, 
two points on limits of agreement

Observation-based organisational culture 
and criterion-based audit

Moderate negative (r = –0.481) 
but concern that two sites had a 
disproportionate effect 

Poor, SD differences 1.451, discernible pattern within limits of 
agreement and two points lie outside the limits

Survey-based safety climate and criterion-
based audit

Low (r = 0.150) Reasonably good, SD of differences 0.992, no discernible 
pattern, one point on upper limit of agreement and one outside 
the limits of agreement

Observation-based holistic safety culture 
and criterion-based audit

Low, negative (r = –0.201); 
concern about two outliers 

Reasonably good, SD differences 1.314, two outliers visible 
but otherwise no discernible pattern, all points within limits of 
agreement

Observation-based teamwork culture and 
criterion-based audit

Negligible (r = –0.062); two 
outliers visible

Reasonably good, SD differences 1.241, two outliers visible 
but otherwise no discernible pattern, all points within limits of 
agreement

TABLE 39 Examining the closeness of agreement

Comparison SD of differences Differences within range ± 0.5

Survey-based organisational and safety climates 0.449 14 (88%)

Observation-based organisational and teamwork cultures 1.135 5a (31%)

Survey-based organisational climate and observation-based organisational culture 1.089 9 (56%)

Survey-based safety climate and observation-based holistic safety culture 1.059 6 (38%)

Survey-based safety climate and observation-based teamwork culture 1.082 7 (44%)

Survey-based organisational climate and criterion-based audit 1.058 6 (38%)

Observation-based organisational culture and criterion-based audit 1.451 3 (19%)

Survey-based safety climate and criterion-based audit 0.992 9 (56%)

Observation-based holistic safety culture and criterion-based audit 1.314 5 (31%)

Observation-based teamwork culture and criterion-based audit 1.241 7 (44%)

a Coincident points lie at –0.7.
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Part III 

Discussion, conclusions and 
recommendations
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Chapter 9 

Discussion

This chapter will revisit the study’s aims, objectives and hypotheses, evaluating what was learnt 
from the three strands of data collection and associated comparisons. We then consider the 

extent to which the empirical results might be considered predictable. A range of challenges that 
were encountered during this study, and have implications for future research studies, are then 
discussed. Finally, the strengths and weaknesses of the study are discussed.

High-hazard industries such as health care have focused on predictive measures of safety. One 
particular focus has been the evaluation of ‘safety climate’, a term that generally refers to the 
measurable components of ‘safety culture’ such as management behaviours, safety systems, 
and employee perceptions of safety (see Chapter 2, particularly Organisational and safety 
cultures – concepts and definitions). This has prompted the development of many checklists and 
questionnaires aimed at capturing facets of safety climate.21,140 However, there is a paucity of 
research that explores the relationship between organisational culture and patient safety climate 
scores and process measures theorised to be associated with improved patient outcomes. It is 
thus premature to anticipate that measures of patient safety climate reliably indicate patient 
safety outcomes.

Of the survey instruments listed in Chapter 2, Structured questionnaire research instruments, the 
SAQ24 has been used most extensively to explore the relationship between safety climate scores 
and patient outcomes. During the SAQ’s development and benchmarking,24,25 favourable scores 
were associated with shorter lengths of stay, fewer medication errors, lower ventilator-associated 
pneumonia rates, and lower bloodstream infection rates. Sexton208 also found that favourable 
scores were associated with lower risk-adjusted patient mortality rates. However, there is a need 
for more studies to investigate how organisational and safety climates relate to the quality of care, 
and this study contributes to that gap, using two scales from the SAQ, teamwork climate and 
safety climate,25 and extending exploration to include questions drawn from the annual NHS Staff 
Survey175 (see Chapter 3, Developing the organisational and safety climate questionnaire). 

Health-care staff surveys have been found to generate poor response rates, which are thought to 
be falling,29,30 possibly because of workload pressures and the rising number of forms, checklists 
and surveys to be completed, giving rise to concerns about non-response bias, although bias is 
not inevitable when there are low response rates.209 An additional concern in an era when the 
concepts embedded in safety climate measures have been the subject of high-profile quality 
improvement campaigns is the risk of social desirability bias. Indeed, the contemporary focus on 
ranking the performance of units may accelerate any trend towards socially desirable responses 
and, thus, undermine the usefulness of established safety climate measures. These concerns have 
resulted in increased interest in observational measures.

Although there has been growing interest in the potential of ethnographic studies relating to 
patient safety, ethnographic observations do not seek to measure in any quantitative sense 
and are not well suited to quantitative comparisons with, for example, measures of clinical 
outcomes. We support continued investment in ethnographic studies focused on patent safety, 
the benefits of which were well argued by Dixon-Woods,210 but this study was commissioned 
to focus on the development of quantifiable observations. However, we wished to stop short 
of the checklist approach which has flourished in recent years,211 but which has given rise to 
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concerns about the consequences of naively seeing checklists as a panacea.212 At the opposite 
end of a spectrum to ethnographies, observation through inspection visits lasting a few days, as 
conducted by quasigovernmental bodies, is not an appropriate model for research. Such visits 
would be unacceptably disruptive to clinical departments and the idea of inspection would be 
counterproductive. Furthermore, the veracity of assessments made from brief inspection visits 
depends on the quality of preparatory work by members of the inspected department: researchers 
cannot ask members of busy clinical departments to undertake extensive and complex work on 
their behalf unless backfill for staff can be identified and funded. Consequently, the approach 
taken in this study was an intermediate position: semistructured observation and strategic 
immersion in the ebb and flow of work in the researched clinical departments. This produced 
quantifiable assessments of organisational and safety culture which could be compared with more 
established measures of organisational and safety climate. This is the first study to attempt this 
methodological innovation and the associated comparisons.

This study operationalised culture and the quality of care as follows:

 ■ organisational climate and safety climate using a postal questionnaire survey of staff in 
purposively selected clinical departments

 ■ organisation and safety culture using semistructured observation and strategic immersion in 
the clinical departments for approximately 12 half-days

 ■ the quality of care using retrospective, criterion-based audits of clinical notes using markers 
drawn from national clinical standards.

While prevalidated questions and scales were available for the postal questionnaire, no 
established method of obtaining quantifiable, time-limited yet holistic observation-based 
evaluations of culture existed. An observation framework and scoring system was developed 
during this study, which will need further refinement and testing in different contexts.

After obtaining separate assessments of climate, culture and the quality of care these contrasting 
patient safety indicators were compared in pairs. This is best illustrated by revisiting each of the 
multifaceted aims, objectives and hypotheses examined by this study.

Revisiting the study’s original aims, objectives and hypotheses

Aims
The study’s aims were to compare:

 ■ questionnaire and holistic (observation-based) assessments of organisational and safety 
climate/culture and

 ■ these assessments of organisational and safety climate/culture with criterion-based 
assessment of the quality of care.

These comparisons were made and the empirical results were reported in Chapter 8. Whether 
such comparisons are legitimate and useful are matters of epistemology and practicalities. The 
study’s three strands are epistemologically and empirically different:

A self-reported perceptions, recorded in a staff survey
B non-participant observation made mainly by non-clinical health services researchers, 

supported by nurses, midwives and a service-user and
C criterion-based, retrospective case note audit by non-clinical auditors.
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Strand A staff perceptions may be viewed as qualitative data, which the survey participants 
quantified as they responded to the Likert scales in the questionnaire. Strand B observations 
were recorded in semistructured field notes and contained qualitative evaluations of behaviours, 
workplace practices and facets of the physical environment that were pertinent to safety (see 
data collection prompt list, Appendix 5). Researchers subsequently quantified these qualitative 
evaluations using the approach described in Chapter 4, Quantifying semistructured observations 
(which will be discussed in Tensions and challenges in quantifying observational data). Case notes 
contain a mixture of qualitative and quantitative records made by health-care staff describing 
observations, requests and decisions made during the care process, and actions taken. Criterion-
based audit (strand C) records the presence, partial presence or absence of selected indicators 
of the quality and safety of care, thus synthesising qualitative and quantitative notes into 
quantitative data.

The three strands of this study powerfully illustrate the process of reducing qualitative 
evaluations to quantitative representations to facilitate quantitative analyses and comparisons, but 
it is acknowledged that the reductionism in this process discards or disguises the nuances that 
aid understanding of the numerical results. For this reason, in earlier work,132 we have treated 
qualitative and quantitative observations of workplace practices as complementary to support a 
better-elaborated understanding than either approach delivered alone. In contrast, the purpose 
of this study was to ‘triangulate’ (commissioning brief, see Appendix 1) in the sense of examining 
the degree to which different data sets provide the same understanding of workplace practices.

In multimethod research213 (sometimes termed mixed methods214 research) integration of 
different types of data is most commonly thought of in terms of complementarity, and Brannen215 
(p. 13) notes that ‘differences between data sets are likely to be as illuminating as their points 
of similarity’. Because this study was commissioned to test similarities, it tends to position 
differences as problems. However, we continue to view differences as illuminating and worthy 
of further research. The observation field notes from strand B provide illumination of the 
distribution of points in Figures 9–24 which cannot be included in this report but which we hope 
to publish elsewhere.

Objectives
Objective 1: To work with staff in the participating trusts and user stakeholders such that 
their organisational and professional knowledge is respected, the study is understood 
and supported within participating departments, and prompt feedback to participant 
departments allows local development in advance of the study reporting.

Examples of fulfilling this objective include asking clinical leads at each research site to define 
the categories of staff to be included in the staff survey, with minimal exclusions imposed by 
the research team (see Chapter 3, Sampling, delivery and maximising returns). Early feedback 
was offered to clinical teams at all (16) research sites and taken up by 10. Feedback included 
additional contextual data for clinical teams to support local quality improvement, but not 
included in this report as they were not necessary for the methodological comparisons which 
form the report’s focus. According to local preferences, feedback was sometimes provided to a 
small group of senior staff and sometimes presented during a naturally occurring meeting of the 
wider clinical team.

Objective 2: To use questionnaires to obtain quantitative assessments of the 
organisational and safety climate at each site.

Questions from the NHS annual staff survey175 and teamwork and safety climate scales25 formed 
the staff survey questionnaire used in this study (see Chapter 3, Developing the organisational and 
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safety climate questionnaire). Prevalidated scales were first examined separately, then weighted 
averages were calculated for the responses to questions selected to elicit aspects of organisational 
climate and safety climate, as described in Chapter 3, Combining indicators of organisational 
climate and Combining indicators of safety climate. This process created summary survey-based 
assessments of organisational climate and safety climate. The questionnaire was shortened after 
slightly disappointing response rates at research sites 1 and 2, and consequently fewer questions 
contributed to the summary survey-based assessment of organisational climate than to the 
summary survey-based assessment of safety climate. The former comprised perceptions of senior 
management, organisational communication and error wisdom. The latter comprised perceptions 
of overload, line management, team work and safe care. The results of the staff survey were 
reported in Chapter 5.

The staff survey yielded variable response rates, although less variable than elsewhere.216 
The overall response rate was 27.6% and the range of site-specific response rates was 9–47% 
[interquartile range (IQR) 23–36%]. Extra measures (beyond salience, basic design, piloting, 
provision of addressed response envelopes, incentive in the form of a prize draw and a reminder 
after 2 weeks) were taken to improve response rates, including shortening the questionnaire 
and offering an online version of the survey in parallel with the postal version. Neither of these 
measures had a discernible effect on response rates, which continued to vary unpredictably. 
However, 531 completed questionnaires were received and analysed for this report, which 
includes comparisons to gauge whether the study respondents were broadly representative of 
the NHS workforce as a whole (see Chapter 5, Demographics and role-related characteristics, and 
objective 8 below).

Although the overall response rate was similar to other UK patient safety studies,100,178 at each 
research site the study response rate was lower than trust-wide response rates for the longer NHS 
annual staff survey (see Chapter 4, Samples and response rates). However, the small, trust-wide 
samples of staff randomly selected to receive the NHS national staff survey are more strongly 
encouraged to complete and return it than would be regarded as ethical in research studies. 
Encouragements include multiple reminders and appeals from all levels of management, often 
including the trust chief executive. Similarly, some patient safety studies report considerably 
higher response rates than those obtained in this study.96,106,217 In these studies, questionnaire 
distribution was managed by hospital staff who took the role of champions for the studies and 
were active in increasing response rates. This raises concerns about coercion. For example, 
Holden and colleagues218 obtained response rates of 59.6% and 54.2% in a two-hospital study, 
but potential participants were handed an individually addressed survey pack during in-service 
training, staff meetings or shift handovers. The pack contained a small cash incentive and was 
followed up with three reminders over a 3- to 4-week period.

Site-specific response rates were included as possible explanatory variables in multilevel 
modelling of factors that may mediate scores on the prevalidated scales included in this study’s 
survey. Response rate was not a significant factor. This echoes findings of another recent study,216 
which experienced even more variable response rates to the (hand-delivered) SAQ25 from 63 
surgical departments (range 5–100%, IQR 25–64%). Watts and colleagues216 included response 
rates in a regression analysis and found that response rates were not significantly correlated 
with scores on any of the six SAQ domains (two of which, teamwork climate and safety climate, 
formed part of this study’s summary survey-based safety climate measure).

In our survey, responses to prevalidated scales drawn from the annual NHS staff survey 
were normally distributed, but there was some evidence of a degree of negative skew (a high 
proportion of positive responses) within responses to the teamwork and safety climate scales.25 
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These teamwork and safety climate scales, developed in the USA and benchmarked more 
widely,96 address matters such as the coordination of different professional teams’ contributions 
to care, speaking up, questioning, resolving conflict, responding to errors and personal feelings 
about the safety of care. In recent years these matters have become basic tenets of quality 
improvement initiatives and a strong focus within initial professional education and CPD for 
health-care staff.219–221 This could have sensitised respondents to ‘correct’ or socially desirable 
answers. The slight skew towards positive responses for the Sexton teamwork and safety climate 
scales could be limited evidence of improvements in these aspects of safety culture or limited 
evidence of social desirability bias.26 Further research will be needed to disentangle these matters.

Objective 3: To generate quantified holistic evaluations of organisational and safety 
culture for each site using observation.

No established method of data collection existed for objective 3, so a suitable framework 
and scoring system was developed during the study. This was achieved using semistructured 
observations and strategic immersion in the ebb and flow of activity within the purposively 
selected clinical departments. Two experienced research fellows separately conducted non-
participant observations at each research site during six half-day visits. In recognition of 
fluctuating workloads and staffing, the visits included 6 days (Monday–Saturday) and time 
sampling in the period 6 am to midnight (see Chapter 3, Data collection, for further details of the 
non-participant observation). At eight research sites additional 1-day visits were made by service 
provider researchers. This provided a clinical gaze to complement the non-clinical researchers’ 
understandings of what was being observed. This increased researchers’ confidence that they 
were not overlooking or misunderstanding important features of the workplace activity. At 
sites where service provider researchers were unable to attend, research fellows discussed their 
observations in detail with service provider researchers. Selected issues were also discussed with 
the project’s senior clinical advisors.

At three research sites, a service user observer made observations during one half-day visit. 
Her observations were valued by the research fellows to check that they had not ‘gone native’, 
in the anthropological sense, through gradually developing too close an identification with 
the clinical perspective. The service user observer also proved exceptionally good at focusing 
on safety-related non-technical skills12 exhibited by staff during their work. A service user 
observer could only be present in three research sites, owing to difficulties in recruitment of 
interested individuals and subsequent difficulties in securing research governance approvals 
for their participation (see Chapter 4, Recruiting service user and service provider coresearchers). 
Plans to streamline research governance processes and speed recruitment to studies may help 
future studies.196,222

The value of ethnography in patient safety research is recognised:210 our use of strategic 
immersion is less established. The strengths of the semistructured observations and strategic 
immersion used in this study include economy and unobtrusiveness. Compared with much more 
prolonged ethnography, strategic immersion allows less time (in the form of fewer visits) for 
staff to become accustomed to the presence of observers such that the latter become ‘invisible’ 
so, in theory, reactivity to researchers may be present in a higher proportion of the observation 
data set. However, reactivity to researchers subsides very quickly in busy clinical environments: 
well within the half-day observation periods used in this study. Making more or fewer visits 
would not be expected to change the extent of researcher reactivity because staffing for each shift 
would be different. Limitations of less intensive observation included fewer opportunities to have 
informal conversations with members of the clinical team, which may have added more texture 
and greater discrimination to the observations made.
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Sequential observation at the eight participating hospitals allowed researchers to form, test 
and consolidate observation-based assessments of cultures within each research site with the 
minimum risk of contamination from observations at other sites.

Once observations were complete at all research sites, two research fellows separately read all 
observation materials and notes from associated orientation interviews and feedback meetings. 
This included personal data collection and data collection by the other research fellow, service-
user and service provider coresearchers. Each research fellow ascribed scores for every research 
site, using a four-point scale across eight categories. The categories and scoring system were 
developed during this study (see Chapter 3, Analysis, and Appendix 6). After independent 
scoring, the research fellows met to compare scores, discuss discrepancies and agree final scores. 
Fifty-eight per cent of the research fellows’ independent scores were in agreement. All scores were 
agreed after a short discussion. Five-point and six-point scoring systems were also trialled, but 
this study’s research fellows found it impossible to make confident and consistent assessments 
with any greater level of discrimination than the four-point scale reported here. As a result of 
this and the process of adding scores across eight categories (three relating to organisation and 
work environment factors and five relating to team factors), the scores for several research sites 
tied. This was a particular problem for the organisation and work environment factors. In future 
research it may be possible to obtain greater discrimination by narrowing the scope of what is 
observed. That would represent a trade-off between greater discrimination among observed 
clinical departments but narrower understanding of facets of safety culture.

Researchers were cautious about ascribing scores for research sites 1 and 2, where observations 
were made by two project research fellows who then left the study. One of the former research 
fellows joined discussions, and minor doubts about scoring were soon resolved. For future 
research this highlights that, ideally, scoring should be conducted by those who observe. 
However, detailed input from the former research fellow was only essential for 2 of the 16 scores 
required for sites 1 and 2, demonstrating that experienced researchers, using a sufficiently 
structured scoring system, can score from observation records made by others. Where staff 
changes are inevitable, a variety of mechanisms may help increase confidence in scoring, for 
example ongoing contact between outgoing and incoming research staff, as in this study; review 
and annotation of observation records by departing staff at the time they leave the study (done 
in this study); a formal handover and discussion of observation records; and more structured 
observation records (something which would have been difficult in this particular study as this 
strand was mainly exploratory to investigate whether semistructured observation could yield 
trustworthy quantifiable evaluations of visible aspects of safety culture).

How much is sufficient observation to inform a secure assessment of organisational and safety 
culture? This is equivalent to asking the broader research question regarding data saturation in 
qualitative research. In qualitative studies diminishing returns from continued data collection 
prompt withdrawal from research environments, but there can never be a guarantee that the 
next observation visit would not have revealed something important and hitherto unobserved. 
Having noted this caveat we will reflect on the quantity of observation visits conducted during 
this study. We will see later that the observation vantage points used in this study did not achieve 
sufficient purchase on the matter of organisational culture. More or longer observations from 
the same vantage points would not have remedied this. Aided by earlier discussions with service 
provider coresearchers, the non-clinical health services researchers became confident about their 
evaluations of team-level factors relating to safety culture. A total of 12 half-day visits (six per 
researcher) was sufficient for confident scoring. Scoring after fewer visits, say four or five per 
researcher, would have been possible once researchers had gained confidence in observing 
these particular clinical environments. However, reduction in the number of visits reduces the 
sampling of days of the week and times of the day. We believe that it is important to collect data 
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in the week (Monday–Friday) and at weekends, during ‘office hours’ (9 am to 5 pm) and at other 
times of the day and night, at the beginning, middle and ends of shifts (noting that different staff 
groups have different shift patterns).

Theoretically, there was a risk of a Hawthorne effect: staff providing care more safely than when 
unobserved. However, clinicians’ work is routinely observed by others, including patients and 
their visitors; official visitors to the hospital; staff from other hospital departments; junior 
doctors on rotation; agency and locum staff; and patients, visitors, students and colleagues. Our 
experience was that busy clinicians quickly appear unaware of or unperturbed by researchers 
conducting observations. We looked for but saw no evidence of staff concern about being 
observed, although at one site there was concern that we could overhear discussion of named 
patients. Monahan and Fisher223 point out that, even if there is an undetected Hawthorne effect, 
this does not render observations worthless: if members of the clinical department ‘stage a 
performance’ then this reveals their perceptions of the performance that ought to occur. If the 
staged performance demonstrates bad practice then that provides quite robust evidence of low 
safety standards.

The tender specification (see Appendix 1) acknowledged the possibility that it may not prove 
possible to obtain distinct observation-based evaluations of organisational and safety culture and 
this proved to be the case (see Chapter 9, Limitations of this study). It was possible to assess three 
categories of organisation and work environment factors and five categories of safety-related 
teamwork factors (see Appendix 6). We were able to gather evidence of the adequacy of staffing, 
premises and equipment, the quality of support offered by administrators, senior managers 
and other related teams, and key aspects of teamworking: task management, decision-making, 
cooperation, coordination, leadership, communication, mutual performance monitoring, 
back-up behaviour, adaptability/flexibility and team/collective orientation.11,12 We could observe 
the ‘active sharing and updating of knowledge, enabling risks to be collective and progressively 
monitored’;224 the maintenance of situational awareness;34,74,75 and other safety-related behaviours. 
The observations made during this study were consistently validated by staff when researchers 
reported back to departments, suggesting that the method developed is effective in capturing core 
team characteristics.

Objective 4: To obtain criterion-based measurements for the quality of care at each site.

This was achieved using a retrospective criterion-based audit of case notes, conducted by non-
clinical auditors. Three common conditions, which had national guidelines for care, but had not 
been the subject of recent national audits or quality improvement campaigns, were selected. The 
conditions audited in delivery suites were normal labour and delivery, ECS and care following 
detection of grade 2 or grade 3 MSL. In EDs the audited conditions were ACS, ASA and FNoF. 
For each condition between three and five evidence-based audit standards were selected (see 
Chapter 3, Strand C: criterion-based assessment of quality of care). Some standards concerned 
treatment interventions, whereas others concerned recording important observations.

The study design planned sequential audits at the eight participating hospitals over a 2-year 
period, auditing consecutive cases and working backwards for no more than 6 months from the 
date observers first became noticeable in the clinical department. This plan addressed several 
points of general methodological interest. Sequential rather than parallel data collection at eight 
research sites was planned for efficiency; the study was feasible with two half-time research 
fellows. The selected time period simultaneously addressed concerns about a possible Hawthorne 
effect and the need to treat the survey, observation and audit data as contemporaneous in 
subsequent data analysis. However, sequential data collection requires vigilance with respect to 
the publication of revised care standards. It was important to conduct the case note review using 
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the relevant standards as they were at the time the clinical records were made. Using personal 
research networks and seeking advice from the study’s senior clinical advisors, the study team 
had taken care to learn as much as possible about any likely revisions to standards before the 
final selection was made. Happily, only 1 of the 22 audit standards (ASA, see Chapter 7, Acute 
severe asthma) changed unexpectedly182,207 and particular care was taken with auditing this 
condition. Vigilance with respect to changes in national care standards is an important feature of 
audit-based research.

The audit results exhibited substantial variation between standards. For example, there was a 
very high rate of compliance with standard ECS4, ‘Women having an emergency caesarean 
section should be offered regional anaesthesia (spinal or epidural)’ (range 92–100%), whereas 
compliance with standard ECS1, ‘Documentary evidence of consultant obstetrician involvement 
in the decision to ECS’, was lower and more variable (range 55–84%). There was also substantial 
variation in compliance within audit standards; for example, compliance with the standard ACS3 
(below) varied between 7% and 61% at different research sites.

If patient in pain, times from arrival to the administration of pain relief:

 ■ in cases of severe pain, 50% in 20 minutes, 75% in 30 minutes, 98% in 60 minutes
 ■ in cases of moderate pain, 75% in 30 minutes, 98% in 60 minutes.

Both between-standard and within-standard variation provide challenges for audit-based 
research. Safety-related markers of the quality of care are not all equally important: poor scores 
for certain markers may have disproportionately serious consequences. Therefore, it is important 
to keep variations in performance within individual standards visible in the reporting of results, 
as we did in Chapter 7. Nevertheless, some situations require an aggregate view of the quality of 
care, which was the case in this study. This is achieved by auditing a ‘basket’ of care standards 
so that the aggregation of results smooths out unusual results for one or two standards to avoid 
results which are simply artefacts of the care standard or narrow range of standards chosen. The 
greater the number of standards, the greater the smoothing: Hutchinson and colleagues,156 for 
example, used much larger numbers of standards than this study.

Power calculations for this study showed that nine audit standards were required for 80% power 
at 5% significance,174 hence the selection of a minimum of three standards for each of three 
common conditions for each type of site. Where there was clinical concern that certain standards 
may not differentiate between departments because of near-universal compliance or very 
low levels of compliance, additional audit standards were identified to mitigate the problems. 
The standards selected for this study were selected from those identified as having strong 
underpinning evidence, each was considered clinically important and they were equally weighted 
in analyses (Chapter 3, Strand C: criterion-based assessment of quality of care).

Care standards requiring the recording of repeated observations generally showed low levels of 
compliance. In some situations, such as FNoF a single follow-up observation FNoF5, ‘If in pain, 
evidence of re-evaluation of pain (90% of those with severe pain re-evaluated within 30 minutes; 
75% of those in moderate pain within 60 minutes)’, exhibited compliance levels in the range 
0–4%. It is not known whether this represents poor care or poor recording of care. For care 
standards such as MSL4 (baby assessment should include at 1 and 2 hours and then 2-hourly for 
12 hours: general wellbeing; chest movements and nasal flare; skin colour including perfusion; 
feeding; muscle tone; temperature; heart rate; and respiratory rate) compliance was poor, in 
this case in the range 0–6%. A similar situation was found with the care standards for repeated 
observations during normal labour and delivery. This raises questions about the national care 
standards themselves. Possible explanations include that the care standards may not have 
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widespread clinical support owing to considered professional judgement or lack of knowledge of 
the detail of the standard; staff may find the workload of making and/or recording multiple and 
repeated observations too high, signalling a need to prioritise those which are most important. 
Dixon-Woods and colleagues125 discuss how rules in practice are so numerous that they quickly 
exceed individuals’ ability to act on them. Staff then have to choose which rules to ignore, and 
may also ignore others without realising that they are doing so: partial compliance becomes the 
accepted ‘normal–illegal’ state.225

The recording of multiple and repeat observations was also influenced by site-specific record 
forms. The structure of these enhanced or limited the recording of pertinent clinical information, 
depending on the design of the form. It is possible that structured record forms also prompt the 
completion of included clinical actions or, by the same token, could direct attention away from 
other clinical actions.

Some audit-based research, including this study, seeks to differentiate research sites by audited 
performance against standards. Where the national care standards failed to differentiate between 
departments, because compliance was very high or very low overall, researchers can still discern 
variation in performance. In the cases where audit standards detect uniformly low levels of 
compliance, it may be useful in future to devise a modified way of measuring performance. For 
example, in the case of ND (all three standards), this could be done by selecting a smaller number 
of observations agreed to be priorities by an expert panel, although this introduces the risk of 
different studies selecting different subsets of observations and compromising the comparability 
of study findings. In the case of treatment or tests that should happen within a specified time 
(ACS2, ASA2 and ASA3), the more inclusive measure could include moderately but not very late 
performance of these tasks: again, consistency between studies in the definition of ‘late’ would 
facilitate comparison of results. When standards failed to discriminate between sites because they 
were met in the majority of cases at all sites, such as the offer of local anaesthesia for ECS, it is 
not possible to increase discriminatory power in the same way and a replacement audit standard 
would need to be identified.

Audit standards such as MSL4, above, highlight the close-coupling or interdependent nature 
of clinical departments and teams,139,144 which we highlighted in Chapter 4, Close-coupling of 
departments and services. The MSL4 observations must begin in the DU but would normally 
be completed on a post-natal ward. Similarly, standard FNoF3,‘Radiography performed within 
60 minutes of arrival in 75% of cases’, does not entirely lie within the control of the emergency 
department team. Audit-based research needs to address the complexity of overlapping 
responsibilities or flexible boundaries. Challenges may be less if the unit of analysis is a care 
pathway, which might be viewed as a control system,226 but sometimes team- or department 
(subsystem)-level evaluations are required and boundaries of responsibility and control must 
be considered. However, this is difficult, as Osman226 (pp. 122–3) cautions: ‘Reasoning about a 
network of decisions with respect to a single goal is imperative in order to monitor the behaviour 
of the system.’ But dynamic information exchanges across social and technical networks, 
which form and link subsystems, generate multiple decisions that will vary in extent and 
predictability in their influence on the particular goal being investigated in the evaluation of a 
particular subsystem. We may not be able to fully disentangle the effects of contributions (and 
delayed or missed contributions) from closely coupled departments or teams when auditing the 
performance of a particular department or team in a wider system.

In this study non-clinical auditors were preferred because earlier research found this reduced 
hindsight bias,186 and more recent research has found that non-clinical auditors are no less 
reliable than clinical.156,160 This was by far the most challenging aspect of this study. The current 
climate in research governance places such severe restrictions on audits by non-clinical auditors 
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that future studies using this methodologically sound and low-risk research approach seem 
unlikely. Extremely busy staff within the care team do not have the capacity or inclination to 
provide anonymised data for research studies. It is a moot point whether the small number 
of trust-based central audit clerks are members of the care team as defined by the NIGB, 
although trusts participating in this study all viewed access to medical records by these staff 
as unproblematic. By the same token, most trusts participating in this study believed that, as 
researchers were in any case already screened with all the employment checks conducted for trust 
staff and, after clearance, awarded honorary contracts, they should be able to conduct audit-
based research. Recent guidance196 regarding increased access to patient data in health services 
research may ease some of the difficulties experienced during this study. However, the emphasis 
on restricting access to clinical records remains. Furthermore, the main focus of current 
policy223 and initial developments is on increasing and speeding recruitment to clinical trials; 
improvements for audit-based research may take longer to achieve.

A separate trend that occurred over the duration of this study was improved arrangements for 
reimbursing trusts for research support costs, which has eased the participation of NHS staff in 
research studies, but, once again, the emphasis is on work with consented patients for clinical 
studies. The extraction of anonymous audit data is still poorly supported. When this study 
sought advice from the NIGB the advice indicated that trust provision of anonymised data was 
considered feasible and appropriate; a second approach would be for trusts to send a letter to 
each patient requesting individual consent before allowing researchers to audit records. This 
study had already established that members of the care team could not provide anonymised data. 
The individual consent route was not feasible for this study because electronic records are not yet 
sufficiently well developed to act as anything more than a guide to identify cases that meet the 
specified audit criteria. Paper and electronic case notes have to be retrieved and read to establish 
eligibility for inclusion in the audit before letters can be targeted appropriately; in some cases, 
the preliminary screening alone equates to the level of work required to audit the case notes. 
This study was completed following lengthy efforts by trusts to identify permanent or temporary 
clerical staff to extract audit data. In one trust where all such efforts failed, a health-care assistant 
was engaged to complete the task. Arguably, the use of carefully screened non-local auditors is 
more ethical than the use of local non-clinical auditors, since the non-local auditors are far less 
likely to know any of the patients or staff personally.

A second methodological difficulty and ethical concern with excessive restrictions on case note 
review is that data will be disproportionately lost from members of the most mobile populations, 
including travellers, refugees and people in temporary accommodation; people with poor literacy 
or poor understanding, whether due to unidentified or unmet translation needs, general reading 
difficulties or cognitive impairment; and people whose deteriorating health has precipitated a 
move from the home they had at the time of their admission. The cumulative effect of these losses 
is to bias results, and there is already concern that the experiences of minority and vulnerable 
groups are insufficiently captured by current NHS data collection.227

Objective 5: To compare levels of agreement between the questionnaire and holistic 
measurements of climate/culture.

This objective was linked to two hypotheses:

H1a: There will be a strong correlation and good agreement between questionnaire-
based and holistic evaluations of organisational culture;

H1b: There will be a strong correlation and good agreement between questionnaire-
based and holistic evaluations of safety culture.
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These comparisons were reported in Chapter 8, and Table 40 reproduces the relevant rows from 
Table 38 with additional information on the closeness of agreement, extracted from Table 39. 
For the three comparisons between survey-based assessments of climate and observation-based 
assessments of culture low levels of correlation were found, indicating that there is no linear 
relationship between these measures.

Agreement addresses the closeness of two measurements made on the same scale. In this study, 
all summary scores were scaled to the standard normal distribution before comparisons were 
made. Table 40 shows reasonably good agreement between survey-based organisational climate 
and observation-based organisational culture scores. The SD of differences between scores 
was 1.089 and the majority (56%) lay in the range ± 0.5 points. The Bland–Altman plot for this 
comparison, Figure 10, drew attention to some clustering of points. This was caused by lack of 
discrimination in the observation-based organisational culture measurement. Although these 
two measurements were mostly very similar, the survey-based organisational climate measure is 
preferred. This is because of the disadvantage of poor-to-moderate survey response rates being 
considered less serious than the limited facets of organisational culture that could be observed in 
this study (see objective 3 above) and concerns about lack of discrimination in the scoring of the 
observation-based organisational culture measure.

The prevalidated scales from the NHS annual staff survey, which contributed to this 
study’s summary organisational climate score, were also compared with observation-based 
organisational culture scores; nether exhibited better correlation or agreement than our 
summary measure.

Table 40 shows that good agreement was found between scores for this study’s summary measure 
of safety climate and observation-based teamwork culture scores (five factors) and also the 
observation-based holistic safety culture scores (three organisation and work environment factors 
and the five teamwork factors from the previous measure). The SDs of differences were similar, 
1.082 and 1.059 points, the distribution of points on the Bland–Altman plots (Figures 13 and 
14) showed no discernible patterns, and around 40% of differences between measurements were 
small (within ±0.5). This suggests that survey-based and observation-based assessments of safety 
climate/culture may be considered equivalent. Adequately trained and experienced non-clinical 
researchers, who made 12 visits to clinical departments at purposively sampled times to conduct 
semistructured observations lasting 4–6 hours, made assessments of safety culture in clinical 
departments at similar levels to the perceptions of people working in these clinical departments, 
as reported in responses to questionnaire items drawn from the NHS annual staff survey175 and 
Sexton and colleagues’25 teamwork and safety climate scales. Thus, observation-based assessments 
of safety culture using the framework and scoring system developed during this study might be a 
useful alternative to staff surveys of safety climate, particularly as survey response rates appear to 
be falling and concerns about social desirability bias have grown.

An additional use for the observation-based assessment framework and scoring system 
developed during this study would be to complement staff surveys: the two measurements may 
be similar for most sites, but Figure 14 shows one research site on the upper limit of agreement. 
Here, staff survey responses indicated a much poorer climate than observer evaluations of 
teamwork culture. This multimethod study was able to trace this result back through field notes 
and survey responses to discontent with management style, despite generally well-executed 
teamwork. Using the contrasting measures in this complementary way was not envisaged in the 
commissioning of this study, but is a strength of multimethod studies.
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The prevalidated scales that contributed to this study’s summary survey-based safety climate 
measure were also separately compared with the observation-based assessments but the summary 
measure provided superior agreement.

Objective 6: To compare organisational culture with safety culture.

This objective was linked to the following hypotheses:

H2a: There will be a strong correlation and good agreement between questionnaire-
based evaluations of organisational and safety culture;

H2b: There will be a strong correlation and good agreement between (quantified) holistic 
evaluations of organisational and safety culture.

Table 41 reproduces the relevant extracts from Tables 38 and 39. It shows that the survey-based 
measurements were strongly correlated (r = 0.845), meaning that a linear relationship exists 
between scores on these measures. Agreement between the scores on these measures was good, 
with 88% of differences lying in the range ±0.5 points. Clinical departments in which staff rated 
safety climate favourably also returned favourable organisational climate scores. Further research 
would be needed to examine whether one favourable assessment is antecedent to the other. Zohar 
and Luria142 examined this in the context of manufacturing plants. They found that organisation-
level and workgroup-level climates were globally aligned (as was the case in this study). In the 
manufacturing context, multilevel modelling revealed that supervisory practices varied between 
workgroups, producing variations in safety behaviour, but organisational climate set limits on 
variations in supervisory behaviour and, therefore, on safety behaviour within workgroups. It is 
not known whether this finding would be replicated in health-care contexts.

The comparison between observation-based organisational and teamwork culture scores (rather 
than organisational and safety cultures scores) was made because it did not prove possible 
to develop an observation-based holistic safety culture measure that was distinct from the 
observation-based organisational measurement. The comparison between organisational and 
teamwork cultures found low correlation (r = 0.356) and a lower level of agreement than was 
found in the previous comparison between survey-based measures. The SD of differences for 
observation-based scores was 1.135 points (compare with 0.449 for survey-based scores), and 
only five (31%) differences were small (within ±0.5 points). As previously discussed, in this 
study, observation-based assessment of organisational culture was felt to be limited. We are more 
inclined to state that the methods of observation and scoring did not allow sufficient purchase on 
organisational culture than to state that the survey-based assessments produced different results 
from the observation-based assessments. Time-limited non-participant observation in clinical 
settings cannot adequately assess organisational culture. Staff surveys remain an inexpensive 
form of assessment, notwithstanding concerns about falling response rates and non-respondent 

TABLE 40 Summary of results from comparisons relating to H1a and H1b

Comparison Correlation Agreement

Survey-based organisational climate and 
observation-based organisational culture

Low (r = 0.252) Reasonably good, SD differences 1.089, one point outside limits of 
agreement, some clustering of points, nine (56%) differences in range ±0.5

Survey-based safety climate and 
observation-based teamwork culture

Low (r = 0.316) Good, SD differences 1.082, no discernible pattern, one point on upper limit 
of agreement, seven (44%) differences in range ±0.5

Survey-based safety climate and 
observation-based holistic safety culture

Low (r = 0.345) Good, SD differences 1.059, no discernible pattern, one point on upper limit 
of agreement, six (38%) differences in range ±0.5
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bias. Continued investment in traditional ethnography would also support analytical purchase on 
organisational culture.

Objective 7: To compare culture measurements and criterion-based measurements of the 
quality of care.

This objective was linked to two hypotheses:

H3a: There will be a moderately strong correlation and reasonably good agreement 
between criterion-based measurements of the quality of care and, firstly, 
questionnaire-based and, secondly, holistic evaluations of organisational culture;

H3b: There will be strong correlations and good agreement between criterion-based 
measurements of the quality of care and, first, questionnaire-based and, secondly, 
holistic evaluations of safety culture.

Table 42 reproduces five rows from Table 38, with additional annotations reproduced from 
Table 39. These show the comparisons between assessments of climate or culture and assessment 
of the quality of care from the criterion-based audit. In each case correlations were low, less than 
±0.2, or in one case moderate (r = –0.481) because two outliers had a disproportionate effect. This 
study did not find a linear relationship between assessments of climate or culture and the quality 
of care.

Reasonably good agreement was found between the quality of care, represented by standardised 
criterion-based audit scores, and the following assessments of climate and culture:

 ■ survey-based organisational climate (SD differences 1.058, with six (38%) differences in 
range ±0.5)

 ■ survey-based safety climate (SD of differences 0.992, with nine (56%) differences in range 
±0.5)

 ■ observation-based holistic safety culture (SD differences 1.314, and five (31%) differences in 
range ±0.5)

 ■ observation-based teamwork culture (SD differences 1.241, with seven (44%) differences in 
range ±0.5).

It can be seen that the closest agreement was with the summary survey-based safety climate 
measure developed for this study, which had the lowest SD of differences (0.992), giving rise to 
the narrowest limits of agreement (0 ± 1.98), and also having the highest percentage (56%) of 
small differences (0 ± 0.5 points). Survey-based evaluation of safety climate provides the closest 
agreement with audit-based assessment of the quality of care. However, in studies in which 
an observation-based assessment is preferred, the observation-based teamwork culture scores 
provided closer agreement than the observation-based holistic safety culture scores (SD of 

TABLE 41 Summary of key results from comparisons relating to H2a and H2b

Comparison Correlation Agreement

Survey-based organisational and 
safety climates

Strong (r = 0.845) Good, SD of differences 0.449, no discernible pattern, one point (6%) outside 
‘limits of agreement’, i.e. mean difference ±2 SD, one point at upper limit, 14 
(88%) differences in range ±0.5

Observation-based organisational 
and teamwork cultures

Low (r = 0.356) Reasonably good, SD differences 1.135, no discernible pattern, one outlier, tied 
scores evident, five (31%) differences in range ±0.5
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differences 1.241 compared with 1.314, and 44% small differences compared with 31%). There 
is still much that is unknown about the link between clinical performance and measurements of 
safety climate or teamwork culture. These measurements may complement and illuminate some 
audit results, but audits of performance must continue.

This study found poor agreement between observation-based organisational culture scores 
and criterion-based audit scores. This was predominantly due to lack of discrimination in the 
observation-based measurement of organisational culture.

Objective 8: To collect data such that, where sufficient respondents exist within a 
category to protect anonymity, data can be explored by: stakeholder group (e.g. 
managers, midwives, nurses, doctors, allied health professionals, support staff) and level 
(e.g. management responsibility).

The demographic profile of respondents broadly reflected the wider NHS workforce with respect 
to gender and ethnicity. Most (89%) staff survey participants held clinical roles and 37% managed 
other staff.

Responses to prevalidated scales within the staff survey were investigated using multilevel 
modelling. A range of individual-level factors were found to mediate scores on one or more 
scales, including being a manager, gender, age, years of employment with the trust, professional 
group, ethnicity and participation in certain types of CPD (particularly having a mentor, but 
also online training, updating skills and knowledge, shadowing someone or receiving on-the-job 
training). This expands the range of factors investigated in previous studies.217,228 The details of the 
mediating effects can be found in Chapter 5, Factors influencing the indicators of organisational 
climate and Factors influencing the indicators of safety climate, and a summary is provided 
in Table 43.

At site level, the type of service (DU or ED) mediated error wisdom scores (i.e. the effectiveness 
of systems for reporting and handling errors; DUs perceived higher organisational error wisdom) 
and response rates mediated line management scores (departments with above-average response 
rates returned lower line management scores). There was no statistically significant residual 
variation at hospital level, but there was considerable residual variation at the level of respondents 
nested within research sites after allowing for the effects of individual-level characteristics. 

TABLE 42 Summary of results of comparisons relating to H3a and H3b

Comparison Correlation Agreement

Survey-based organisational climate 
and criterion-based audit

Negligible (r = –0.096) Reasonably good, SD differences 1.058, no discernible pattern, 
two points on limits of agreement, six (38%) differences in range 
±0.5

Observation-based organisational 
and criterion-based audit 

Moderate negative (r = –0.481), 
but concern that two sites have a 
disproportionate effect 

Poor, SD differences 1.451, discernible pattern within limits of 
agreement and two points lie outside the limits, three (19%) 
differences in range ±0.5

Survey-based safety climate and 
criterion-based audit

Low (r = 0.150) Reasonably good, SD of differences 0.992, no discernible 
pattern, one point on upper limit of agreement and one outside 
the limits of agreement, nine (56%) differences in range ±0.5

Observation-based holistic safety 
culture and criterion-based audit

Low, negative (r = –0.201), concern 
about two outliers 

Reasonably good, SD differences 1.314, two outliers visible 
but otherwise no discernible pattern, all points within limits of 
agreement, five (31%) differences in range ±0.5

Observation-based teamwork culture 
and criterion-based audit

Negligible (r =  –0.062), two outliers 
visible

Reasonably good, SD differences 1.241, two outliers visible 
but otherwise no discernible pattern, all points within limits of 
agreement, seven (44%) differences in range ±0.5



© Queen’s Printer and Controller of HMSO 2012. This work was produced by Freeth et al. under the terms of a commissioning contract issued by the 
Secretary of State for Health.

115 Health Technology Assessment 2012; Vol. 16: No. 25DOI: 10.3310/hta16250

This indicates that scores on the scales selected to elicit perceptions of aspects of organisational 
climate and safety climate predominantly varied at the level of the clinical department, not at 
hospital level, reflecting the findings of other studies.137,143

Our findings broadly support existing research that shows a more positive assessment of 
safety climate by managers than by clinical staff.37,102,103,229,230 The teamwork climate25 results, 
but not other components of the survey-based safety climate measure, accord with other 
studies that found nurses’ assessments of aspects of safety climate more negative than 
doctors’ assessments.106,218,228

To what extent might the empirical results be considered predictable?

There are a number of reasons why one might argue a priori that the results of the three different 
research methods would not agree.

First, one could argue that observation and survey methods look at structures that support safety, 
whereas quality measures look at the process of care. Although structure and process are key 
dimensions of quality, and are linked,231 they are conceptually distinct, although operationally the 
distinction may become fuzzy.232

Second, one could argue that the quality and the safety of care are themselves subtly different 
concepts. Thus, one could hypothesise a service where routine care was of a high standard 
(quality and one aspect of safety), but where staff were unable to respond appropriately and 
swiftly to untoward and unusual events (another contrasting aspect of safety). This is not to deny 
the close links between the two concepts.

Third, one could argue that the quality of a service is the result of contributions of a whole system 
rather than a discrete unit subjected to observation or survey; thus, an ACS patient may be given 
aspirin by the ambulance crew, his or her GP or in a community hospital before arriving in ED, 
and, therefore, no account of one unit can be complete. Furthermore, the units thus coupled may 
have very different safety cultures and climates, as there is evidence of considerable variation 
within hospitals and specialties.137,143

TABLE 43 Summary of mediating factors

Prevalidated scale More favourable scores (points) froma

Organisationb People working for the trust for < 2 years (1.577) or > 15 years (0.552) and managers (0.033)

Error wisdomb DU staff (0.038), age over 40 years (0.017–0.020), having a mentor (0.018), managers (0.017), updating skills or 
knowledge (0.017), online training (0.017) and shadowing someone (0.016)

Overloadb Having support rather than direct care role (0.112), < 3 years’ employment in trust (0.068–0.070), selecting Asian or 
Asian British ethnic group (0.065) and having a mentor (0.061)

Line managementb Below-average response rates (0.289), doctors (0.081), updating knowledge or skills (0.062), managers (0.054), women 
(0.050), receiving on-the-job training (0.048) and having a mentor (0.046)

Teamwork climatec Doctors (0.077), women (0.056), managers (0.036), > 10 years’ employment with trust (0.050–0.065), updating 
knowledge or skills (0.039), having a mentor (0.038) and doing online training (0.038)

Safety climatec Managers (0.049), updating skills or knowledge (0.048), age over 40 years (0.027–0.048), women (0.040), on-the-job 
training (0.033) and having a mentor (0.026)

a See Chapter 5, Factors influencing the indicators of organisational climate and Factors influencing the indicators of safety climate, for details 
of the reference group for each comparison.

b Healthcare Commission (2006).175

c Sexton et al. (2006).25
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Fourth, it could be argued that the requirements of a ‘safety culture’ are in fact contradictory. 
For example, for routine clinical practice to be safe a teamwide acceptance of and adherence to 
evidence-based standards of care is required, whereas appropriate team responses to unusual 
events may require a team that can be creative in problem-solving and is able to disagree and 
debate constructively. In her analysis of social formations, Mary Douglas233 demonstrated how 
‘grid’ (rules) and ‘group’ (social cohesion), though linked, do not go hand in hand in a simple 
way. Thus, our audit assesses the role of ‘grid’, whereas our surveys and observation methods 
pay more attention to ‘group’. More specifically, studies of organisational culture suggest that 
contrasting cultures support different aspects of safety: although bureaucratic hierarchies are 
comfortable with predictability such as that which comes from reliance on evidence-based rules 
of care, more entrepreneurial and/or group-based cultures may be more strongly associated with 
a safety climate.59,103

Fifth, the scope and limitations of each method may reduce the degree to which they can be said 
to be looking at the same aspects of safety culture and climate. Table 44 illustrates this, using the 
framework proposed by Vincent and collegues56 for analysing risk and safety in clinical medicine. 
Cells are shaded and marked Y or Y? where different measures seem likely to yield data about 
each item in the framework, although no method is able to yield complete data about any item.

Challenges identified during this study

Limitations of administrative systems
Hospitals’ administrative systems varied widely and were often not well suited for interrogation 
in relatively simple ways. For example, every research site struggled to produce a staff list for 
the staff survey. Locating records for the criterion-based audit varied in difficulty. At one ED, 
inconsistency of coding meant that some FNoF cases could not be differentiated from other 
fractures on the electronically generated list of cases, so records had to be manually sifted first. 
Similarly, most electronic lists did not contain the information needed to determine whether 
cases were eligible according to our criteria (see Table 1). One would not expect administrative 
systems to be tailored for research rather than clinical use, but some of the database coding 
deficiencies identified during this study were also sources of irritation and inefficiency during the 
routine work of clinical and administrative staff. Deficiencies that hampered the criterion-based 
audit for this study equally hamper trust-based monitoring for quality improvement.

Recruiting and deploying service user coresearchers
It was difficult to recruit service users interested in working as co-observers in clinical 
departments that were geographically spread across six strategic health authorities in England 
(see Chapter 3, Selecting the sample of research sites, and Chapter 4, Recruiting service user and 
service provider coresearchers): only two were recruited, and one withdrew before completing 
research governance screening. Recruiting local service user coresearchers was the logical 
alternative, but this study’s sequential recruitment of research sites and tight timetable for data 
collection did not allow sufficient time for interested individuals to be identified and complete 
trust-based research governance screening. At four of the hospitals included in this study, 
research governance screening for the service-user coresearcher could not be completed before 
the data collection period ended, preventing her participation. The service user coresearcher did 
not attend meetings of the project steering group, initially due to late recruitment.

Tensions and challenges in quantifying observational data
The process of creating the required observation scoring mechanism (see Chapter 4, Quantifying 
semistructured observations, and Appendix 6) was challenging, and a major part of the 
methodological innovation in this study: it therefore warrants extended discussion. In this 
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TABLE 44 What do this study’s data collection methods measure?

Survey Observationa Notes audit 

Institutional context

Economic and regulatory context N N N

NHS N N N

Clinical Negligence Scheme for Trusts (CNST) N N N

Organisational/management factors

Financial resources and constraints N? N? N

Organisational structure N? N? N

Policy standards and goals Y? N? N?

Safety culture and priorities Y N? N

Work environment

Staffing levels and skill mix Y Y? N

Workload and shift patterns Y Y N

Design, availability and maintenance of equipment N Y? N

Administrative and management support Y Y N

Team factors

Verbal communication Y? Y N

Written communication Y? Y? Y

Supervision and seeking help Y Y N

Team structure Y Y N?

Individual (staff) factors

Knowledge and skills N? N? N?

Motivation Y Y N?

Physical and mental health N N? N

Task factors

Task design and clarity of structure Y Y? N

Availability and use of protocols N Y? Y

Availability and accuracy of test results N? N? N?

Patient characteristics

Condition (complexity and seriousness) N N N

Language and communication N N? N?

Personality and social factors N N? N?

N, this method will not yield relevant data; N?, this method may yield some relevant data; Y, yes, this method will yield relevant data; Y?, this 
method will probably yield relevant data.
a Interpreted strictly, that is, not using answers to questions during orientation interview.
Framework from Vincent et al. (1998)56: population characteristics omitted.

section, we first review the process that led us to the adopted scoring system and then discuss the 
rationale for this method.

Scoring did not begin until observation data were available from half of the study sites to ensure 
that no site had undue influence on the emergent scoring framework. Initially, we explored 
the possibility of awarding separate scores to items on the observation data collection prompt 
sheet (see Appendix 5). We chose a scoring system modelled on Likert scales: the highest score 
for strong and consistent evidence for the attribute of interest; the lowest for weak, rare or 
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non-existent evidence. Such a scale has been used for team audit purposes for safety culture.84 
For each aspect of safety culture, we tried to score separately at the organisational and team levels 
(to mirror the survey data). This process helped us to understand which facets of safety culture 
would be amenable to data collection and scoring, and the nature of difficulties that would arise.

The research fellows carrying out the scoring found it difficult to reach judgements that they both 
trusted. The main reasons for this were researchers’ caution and differences between data sets, of 
four kinds:

 ■ differences between sites, in current practice, facilities, etc.
 ■ differences in what we were able to observe (see Chapter 4, Observable activities)
 ■ differences between what was seen by different observers at the same site and
 ■ differences in how each scorer categorised similar material.

For example, it was difficult to give convincing comparative scores to sites in relation to their use 
of the whiteboard when some sites had none, although the absence did not mean that teams did 
not communicate effectively.

Other possible sources of difference that when investigated did not prove to be matters of 
concern for this study were:

 ■ differences between the composition of observation teams (see Chapter 4, Recruiting service 
user and service provider coresearchers)

 ■ differences over time as observers became more experienced.

In fact, observations by service user and service provider observers were highly congruent with 
those of research fellows; and when research fellows later reviewed their earlier notes, they did 
not find significant differences from those made later.

Many of the agreed scores at this stage were unsatisfactory to the scorers, who felt them to be 
indicators of compromise rather than of consensus. A more parsimonious framework was sought, 
both as a route to facilitating consensus and to make any emergent scheme more accessible and 
economical for future users. We experimented with grouping aspects of safety culture from the 
data collection prompt sheet (see Appendix 5) into a smaller number of domains, under two 
overarching headings: ‘organisation and work environment factors’ and ‘team factors’. After 
several iterations and trials of scoring, the scoring system used (see Appendix 6) was agreed. The 
use of broader domains enabled the scorers to look at subsets of data clustering round domains 
rather than try to interpret small pieces of data separated from their context. For example, 
communication as a whole was scored rather than the use of the whiteboard in isolation. Using 
this method, each scorer found it easier to reach an individual judgement in which he or she had 
confidence, and together he or she found it quicker to reach consensus in those instances when 
he or she disagreed. This continued to be the case when applied to data from later sites. It is worth 
noting that the results were sometimes counterintuitive: systematic reference to the notes in these 
cases generated domain scores different from ‘off-the-top-of-the-head’ scores. Indeed, scorers 
sometimes felt the need to double-check the data records to ensure that a general impression had 
been mistaken. Such counterintuitive results strengthened our confidence that our scores were 
not impressionistic but grounded in recorded data.

Using a smaller number of domains also made agreement between scorers easier to achieve. First, 
the use of eight, rather than 32, categories reduced disagreement by removing the likelihood of 
disagreements about definition. Whereas scorers would debate the boundaries between two or 
more of the 32 categories, this did not happen when using eight. Second, it became much easier 
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to reach consensus when the categories were more inclusive; for example, disagreements at one 
site about ‘uniprofessional respect and collaboration’ reflected different exposure of observers to 
the dominating behaviour of a single consultant. These were easier to resolve when this category 
was merged with others into the more inclusive ‘respect/warmth/collegiality’, because the scorers 
agreed about the other components of that domain. Disagreements were often to do with either 
scorer needing the other’s help to see that particularly vivid experiences should not be given 
undue influence in determining the overall score. This was an important benefit of engaging 
two observers to work in partnership, in preference to extending the observation time of a 
single observer.

However, as already noted (see Chapter 6, Observation-based evaluations of organisational, 
teamwork and safety cultures), the four-level scale, described in Chapter 4, Quantifying 
semistructured observations, resulted in several tied scores, indicating that the scheme provided 
insufficient differentiation between research sites. Increasing sensitivity by increasing the number 
of levels in the scoring system, or increasing the number of domains scored, was investigated. 
After piloting, both approaches were felt to be reducing reliability to a greater extent than they 
were improving sensitivity. We prioritised reliable scoring for this study. Further research is 
needed to find ways to improve the sensitivity of scoring observations.

The evolution of the scoring framework in Appendix 6 led to the exclusion of a number of 
potential items (see Appendix 5). These related to material that relied more on report (during 
conversation with staff) than on observation. The main problem with reported data was the 
variability and limited number of opportunities for conversations to illuminate and contextualise 
observations. Relying on a small number of opportunistic conversations did not allow observers 
to make informed judgements about scoring and the presence and nature of any bias in 
conversational reports. A more extensive ethnographic approach (or another multimethod 
approach) to data collection would have been required to retain the excluded facets of safety 
culture, such as action outcomes from incident reports.

Service user and service provider observers did not take part in the development of the scoring 
system or the final scoring: the time commitment would have been too great. However, all 
observers from each site met to discuss their findings in detail, and to ensure that any differences 
in observations and/or judgements were clearly explained and recorded in field notes that 
contributed to the scoring process.

For the final scoring, two research fellows (SA and MR) separately scored observations made at 
every site then discussed any differences and agreed joint scores. Owing to staff changes during 
the project (see Chapter 4, Impact of staff changes in research team), these two research fellows did 
not collect data at sites 1 and 2. At the scoring phase, EJB, who collected data at these sites, helped 
to resolve uncertainties about the scoring of two (from nine) scores for site 1, based on field notes 
relating to sites 1 and 2, which were written by EJB and NM (see Table 27). She also reviewed and 
agreed with the remaining 14 scores for sites 1 and 2. The difficulty in confidently assigning two 
scores highlighted that it may be important for observers to undertake scoring or for scorers to 
have recourse to discussion with observers. The ability to make confident and verified judgements 
based on other observers’ field notes for 88% of scores indicated that, with sufficiently detailed or 
well-structured field notes, experienced researchers could score others’ observations. This would 
mitigate the effects of staff changes, or the use of local researchers on multiple sites.

There were several reasons for quantification in this study. Most basically, the commissioning 
brief required not only that a ‘holistic’ method of data collection was used, comprising largely 
observation, but also that the results be available for statistical analysis in order to test for 
correlations with survey scores: a positivist view of triangulation at variance with the multiple 
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forms and several purposes of triangulation in the qualitative and multiple methods research 
literatures. However, despite some reservations stemming from our qualitative and multiple 
methods research backgrounds, in choosing to accept the commission we gave tacit endorsement 
to quantification as a valid method in this context.

Qualms about quantifying observations that are initially recorded as continuous field notes 
may arise from viewing narratives and grading as epistemologically incompatible. However, the 
gap between the two is not necessarily as wide as is often perceived: an important proportion 
of quantitative data are in any case a quantification of attitudes and judgements, rather than 
a measurement of physical phenomena. For example, survey questions (including our own) 
frequently ask respondents to review their knowledge and observations and to reach a judgement 
that can be scored, for example by Likert scales, although how these judgements are reached 
is invisible to the researchers. In the case of our ‘observation’ method, we have attempted to be 
more transparent about the method whereby these judgements are reached, and this has required 
a detailed description of how we made observations and subsequently scored them. The first part 
of this description may resemble that provided for a purely qualitative study, but this does not 
alter the fact that the rationale for the observation was ultimately quantitative.

We chose to record field notes at the point of data collection rather than rely solely on a checklist 
that would yield easily quantifiable data, in order to minimise the risk that we failed to record 
data that later turned out to be important. Although the initial detailed checklist was based on 
indicators of organisational and safety culture drawn from the wider literature (see Chapter 3, 
Developing the observation prompt list) and insights gained in our previous work in DUs,34 and 
the method had been piloted in a local ED, we were, nonetheless, aware that we might encounter 
situations in which items might not be relevant and comprehensive in relation to a particular 
setting. An early example was the presence and use of a whiteboard at site 3, which was much 
more restricted than we had previously encountered. At site 3 computer screens, instead of a 
whiteboard, were the main mechanism for recording up-to-date patient data. Having made 
detailed notes of what we saw, informed by the prompt list (see Appendix 5), we were able to 
refer to field notes from this and other sites about other modes of information exchange and 
handover (informal, one-to-one, consultation of computers) to assist us in making comparative 
judgements. Had we scored a checklist in the field, we would have much more restricted 
information from which to formulate ways to cope with the unexpected. Similarly, by recording 
field notes, we made it easier for observers to discuss their, at times varying, interpretations of 
the same phenomena. For example, the research fellows initially differed in their assessment of 
the senior consultant at one site, one finding his leadership style authoritarian and hierarchical, 
the other noting his consistent willingness and availability to give support to junior staff. Each 
observer could check his or her own notes against the other’s interpretation, and a consensus 
based on recorded data rather than on recall was quickly reached, that both impressions were in 
fact valid. In addition, by recording field notes, we made it possible to reconsider data in the light 
of any new perspectives from service user or professional observers, whom we were not able to 
recruit before site 6. Detailed field notes also mitigated the impact of staff changes.

For all these reasons, the recording of field notes was preferred; but at no point did we forget that 
the purpose of observation was to generate quantitative data relating to safety culture. Indeed, 
team members experienced some frustration in the early stages of the study in not being able to 
finalise the scoring method until there were sufficient data to test it.

Multiple delays to the data collection timetable
Even for the experienced research team conducting this study it was unusually difficult to 
accommodate the number and variety of delays to the data collection timetable that were 
encountered. These were due to:
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 ■ protracted decisions by hospitals about whether or not to participate in the study
 ■ very time-consuming processes for research governance at hospital level
 ■ variations in the time taken by trust-based auditors.

Of these, the second was by far the most important.

Patient consent for notes audit
The NIGB requirement that case notes can be audited only by the care team unless individual 
patients consent was a significant challenge to us. If this view is applied consistently from now on, 
the viability of the use of case note audit by non-hospital-based research teams is much reduced, 
given the likelihood of low response rates to letters requesting permission and the reluctance 
of hospitals to disclose names and addresses. In our experience, hospitals did not find it easy 
to provide their own staff for external research purposes, even though this work would be fully 
reimbursed. During the period of this study, arrangements for reimbursement of trusts’ research 
costs improved (in value and simplicity). In other research we conducted over the same time 
period we noticed increased enthusiasm for research participation, which seemed to parallel 
the improved system for research support costs. However, our audit-based research seeking 
non-clinical auditors remained difficult to support. Perhaps there is a shortage of non-clinical 
auditors, or perhaps audit work is not attractive to non-clinical staff. It is to be hoped that recent 
guidance on improving access to clinical data for health services research196 results in changes 
that better support audit-based research. However, the initial focus is on speeding recruitment to 
clinical trials, rather than health services research.222

Strengths of this study

We chose to conduct this study in DUs and EDs, which are high-risk settings with unpredictably 
fluctuating workloads and high footfall. It was ambitious to work in relatively unbounded 
settings, characterised by ‘distributed work’,46 but most patient safety studies to date have focused 
on operating theatres or other bounded settings, and bounded activities such as specific clinical 
procedures. Much of health care occurs in less bounded settings and involves interactions 
between activities; distributed work is common. By developing the methods used in this study 
in these challenging environments we can be more confident that they will be feasible in both 
bounded and unbounded contexts, and applicable to distributed work.

A diverse sample of research sites was secured that reflected the purposive sampling criteria 
outlined in Chapter 3, Selecting the sample of research sites. This increases confidence in the 
trustworthiness of the results. The professional knowledge and networks of the researchers and 
service provider advisors proved important for recruiting the purposive sample of research sites 
because publicly available data proved inadequate to identify clinical or managerial leads for 
initial communication to introduce the study.

Prior to the data collection phase, senior clinicians from two of the research sites (2 and 7) 
participated in the process of identifying markers of the quality of care. This brought context-
specific clinical wisdom into this process.

The staff survey questionnaire used prevalidated questions selected from sections of two 
well-established research instruments: the then most recent NHS national staff survey175 and 
the teamwork and safety climate survey.25 The NHS national staff survey has good theoretical 
underpinning112 and was tested for internal consistency and inter-rater reliability.234 It was 
becoming increasingly familiar to NHS staff through annual distribution to a sample of staff in all 
NHS trusts and the interest generated by aggregated results returned to trusts and summaries that 
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were made public. Year on year there are minor modifications to the NHS national staff survey 
but it remained in use and essentially intact throughout this study. The teamwork and safety 
climate survey25 also benefits from strong theoretical underpinning, extensive psychometric 
testing, the availability of benchmarking data and good face validity. Although developed in 
the USA, it has been used extensively in England.148 One small change was required to reflect 
professional titles in DUs. We used only the 13 questions that constitute the teamwork climate 
and safety climate scales. These have been shown to have construct validity and reliability.96

Multilevel analysis of survey responses has expanded the range of demographic and role-related 
factors shown to influence organisational safety climate scores.

This study required quantifiable observation-based assessments of culture to enable comparison 
with other quantified assessments. No suitable scheme existed, so a framework based on 
earlier research was developed and refined through use. A scoring scheme was developed (see 
Appendix 6). The observation-based assessments of culture built upon expertise developed by 
members of the study team in a longitudinal study which examined interactions between staff 
on four contrasting delivery units over a 2-year period. This included both ethnographic and 
highly structured observations.34,132 The marginally participant observation undertaken for 
this study was economical and unobtrusive (see further discussion of observation as a method 
in Objectives). Service provider coresearchers made observations from the same vantage 
points as non-clinical research fellows at eight research sites (50%) and discussed the research 
fellows’ observations from the remaining sites. Ten research sites took up the offer of feedback 
from observations and other data collection strands. Clinical staff consistently validated the 
observations made by researchers, which indicated that the strategic immersion strategy 
developed for this study had been successful and that the researchers were capturing core facets 
of culture in a manner that was recognisable (if not always attractive) to stakeholders. However, 
the observation method still requires development to increase sensitivity and needs to be tested 
in other contexts.

This is the first study to examine the nature and feasibility of comparisons, first, between 
quantitative observation-based evaluations of culture and survey-based measurements of staff 
perceptions of climate and, secondly, between observation-based evaluations of culture and 
audit-based evaluations of the quality of care. This presents epistemological, methodological and 
practical challenges which are discussed throughout this chapter.

The study established reasonably good agreement between survey-based measurement of safety 
climate and observation-based evaluation of teamwork culture, indicating that, using a suitable 
framework and time-limited semistructured observations to evaluate teamwork culture may 
offer an alternative to staff surveys in circumstances where survey data collection is thwarted by 
very low response rates or increasing social desirability bias. On the other hand, some differences 
between survey results and observation-based evaluations were illuminating, suggesting a role for 
time-limited, semistructured observations as an adjunct to staff surveys in the pursuit of deeper 
understanding of safety culture.

Limitations of this study

The power calculation identifying the need for comparison of 16 pairs to test each hypothesis 
with 90% power at the 1% significance level assumed independent samples. For economy, two 
research sites were recruited at each hospital, the DU and the ED. These are clinically distinct 
departments, in separate directorates, and at all of the study sites geographically separated within 
the hospital. We found no overlap between staffing, although peripatetic staff such as social 
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workers, health-care advocates and interpreters may well work in both departments. At research 
site 6 the DU midwives were employed by a primary care trust rather than by the hospital trust. 
Each hospital had different key contacts for the DU and ED research sites and we were never 
aware of any interaction between these individuals. Multilevel modelling of survey responses to 
prevalidated scales found no statistically significant residual variance at hospital level, whereas 
significant variance was found at the level of respondents nested within the research sites, 
indicating that staff perceptions of aspects of organisational and safety climates predominantly 
varied among the 16 clinical departments rather than among the eight hospitals. Nevertheless, we 
cannot rule out a degree of clustering which may have reduced the power of this study.

The staff surveys yielded variable and low to moderate response rates (see Chapter 4, 
Strand A: staff survey), in line with similar UK studies.100,178 Occasionally, very low response 
rates reduced the usefulness of local data for the clinical department: at site 7, for example, 
we judged the response rate to be so low that we did not include the results in local feedback. 
For the comparisons at the heart of this study, low response rates would be a problem only if 
non-respondents differed systematically from respondents, which is unknown. The study sites 
could not provide demographic and role-related data with the staff lists provided for the survey 
(see Chapter 4, Samples and response rates), so non-response analyses could not be performed. 
Comparison of respondents with wider NHS workforce data established that survey respondents 
were broadly representative of the NHS workforce with respect to gender and ethnicity (see 
Chapter 5, Demographics and role-related characteristics). The multilevel modelling in Chapter 5 
revealed that site-specific response rates mediated responses to only one of the prevalidated 
scales used in this study; research sites with higher than average response rates returned lower 
‘line management’ scores. Thus, this analysis largely allayed fears that the variable response 
rates would preclude further analysis of the survey data in comparisons with observations and 
audit data.

Difficulties with recruitment and research governance procedures resulted in much lower 
participation from service user coresearchers than had been planned. The observation-based 
assessments of organisational and safety cultures mainly reflect the perspectives of the study 
research fellows and service provider coresearchers.

Observation-based assessment, though sensitive to team factors, was of limited usefulness 
in assessing key aspects of organisational culture, for example the existence and effectiveness 
of appropriate systems for ensuring CPD, and for reporting and acting on errors and ‘near-
misses’. Though in some sites these might, by chance, be mentioned in passing, we could not 
assume that no mention indicated no systems. Similarly, routine checking and maintenance 
of some equipment is periodic, and may happen out of observers’ sight. Furthermore, as we 
did not seek access to computer-based resources (to avoid obstructing staff who wished to 
use computers, of which there were usually limited numbers), we were unable to assess the 
availability of electronic information to support clinical decision-making. Conversations with 
senior staff could throw some light on such issues, but, consciously or not, staff may paint an 
unduly positive or negative picture. For example, staff might report staff levels or ward size to be 
inadequate because they were currently lobbying internally for increases; or report them to be 
adequate because they preferred not to face the limitations of their service they work in (termed 
‘cognitive dissonance’).27 However, relying on a small number of opportunistic conversations 
did not allow us to make informed judgements about which sort of bias, if any, was at work. The 
extended periods of observation and supplementary data collection characteristic of traditional 
ethnography would have been more suitable for understanding organisational culture or, 
equally, a multimethod design which augmented observation in the style of this study with more 
extensive complementary data collection, such as interviews.
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Criterion-based case notes audit is a time-consuming process, and we were unable to examine 
larger numbers of records than the 50 per condition planned at the outset. We were thus unable 
to compensate for the relatively high incidences of missing data by looking at extra cases.

Comparisons like those at the heart of this study will not be meaningful and useful if the 
measures they are based upon lack of veracity. While the three strands of this study were 
conducted diligently and reflexively, we have described some imperfections and concerns, for 
example not being able to conduct non-response analyses for demographic and role-related 
variables in the staff survey (see Chapter 4, Samples and response rates) when other studies 
have found age, gender and profession affect responses to the SAQ used in this study.228,235 The 
combination of SAQ and questions from the annual NHS staff survey (see Chapter 3, Developing 
the organisational and safety climate questionnaire) is unique to this study and will need testing 
in other contexts. The observation prompt list (see Appendix 5) and scoring (see Chapter 4, 
Quantifying semistructured observations, and Appendix 6) were both developed and refined 
during the course of this study and will need testing in other contexts. Staffing issues with the 
audit data collection (see Chapter 4, Strand C: criterion-based audit of clinical notes) precluded 
double-checking of a random sample of audited case notes.

The comparisons between survey-based and observation-based assessments of culture and 
with audit-based assessments of the quality of care examined association (using the Pearson 
product–moment correlation coefficient) and agreement (using Bland–Altman plots). Although 
these comparisons have begun to illuminate how different culture measures and the quality of 
care might be related, further research is required, for example a multivariable linear regression 
analysis to look at the relationships between the different measures of culture, after taking into 
account other variables, such as type and size of unit or demographic and role-related variables. 
However, multivariable linear regression analysis would, to a certain extent, be limited by the 
degree that non-linearity affected the Pearson product–moment correlation scores (r) in this 
study, producing mainly low correlations. This might imply that other modelling techniques will 
be required.
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Chapter 10 

Conclusions

The government report An organisation with a memory2 recognised that organisational 
factors play a key role in patient safety and that the past decade witnessed a rapid expansion 

of research and practice development activities focused on changing cultures in health care to 
better support safety. Of course, an emphasis on changing cultures necessitates the development 
of ways to assess culture, and this has been approached both qualitatively and quantitatively. 
Ethnographic studies have provided thick description and important insights relating to key 
interactions within health care. Self-assessment frameworks have been developed to prompt 
and guide practice development within health-care teams. In addition, a range of questionnaires 
containing mainly Likert-scale items have become popular means of measuring facets of culture. 
Perhaps the best known and most extensively researched of these is the SAQ.24,25 The popularity 
of these measures might eventually become their downfall as health-care professionals tire 
of completing them and knowledge develops about ‘correct’ answers. One driver behind the 
commissioning of this study was to investigate whether equally good assessments of culture 
might be made through limited periods of observation.

The second purpose of this study concerned a need for further research into the relationship 
between measurements of culture and measurements of the quality of care. Consequently, this 
study, sited in 16 clinical departments, had three equally important strands (A–C):

A A postal questionnaire survey of staff perceptions of organisational and safety climates, 
representing the most commonly adopted approach to assessing culture. The survey included 
prevalidated questions and scales from the annual NHS staff survey175 and two domains, 
teamwork climate and safety climate, from the SAQ.25 A weighted average of responses to 
questions concerning aspects of organisational climate was used to form a summary survey-
based measure of organisational climate. A summary survey-based safety climate measure 
was formed in a similar manner.

B Semistructured non-participant observation of work in non-treatment, workload 
management areas of the clinical departments, such as in the vicinity of a whiteboard, was 
used to monitor occupancy and the progress of care. This strand examined the viability 
of assessing culture from approximately 12 visits to a clinical department, each lasting 
4–6 hours and purposively selected to span Monday–Saturday and 6 am to midnight. This 
approach to observation was termed strategic immersion. Non-clinical research fellows with 
prior experience of health services research conducted 12 observation visits per research 
site. They were advised by service provider coresearchers with clinical expertise relevant 
to the research sites and a service user coresearcher. The service provider coresearchers 
made observations from the same vantage points as the research fellows at eight (50%) 
research sites. The service user coresearcher similarly made observations at three research 
sites. Observation field notes were grouped into eight categories, three of which concerned 
organisation and work environment factors, whereas five categories concerned aspects 
teamwork (see Appendix 6). Observations within each category were then scored using a 
four-point scale developed during the study: 

0 consistent lack of features of a safety climate
1 frequent lack of features of a safety climate



126 Conclusions

2 frequent presence of features of a safety climate
3 consistent presence of features of a safety climate.

The mean score for the three organisation and work environment factors became the 
observation-based organisational culture measure; the mean of the five team factors 
scores became the observation-based teamwork culture measure and the mean of all eight 
categories became the observation-based holistic safety culture measure.

C A retrospective criterion-based audit of markers of the quality of care for three commonly 
encountered conditions in each type of clinical department. The audits were conducted by 
non-clinical staff to minimise hindsight bias. The markers selected for each condition were 
drawn from national guidelines. Some markers concerned treatment interventions, whereas 
others concerned making and recording important observations.

To facilitate aggregation within strand A and comparison between different strands of the study, 
normally distributed scores were standardised (scaled to fit the standard normal distribution, 
mean zero, SD 1).

To help distinguish between strands A and B, following a convention in patient safety studies, 
the measurements made in strand A were termed organisational climate and safety climate, 
whereas the measurements developed in strand B were termed organisational culture and safety 
culture. Broadly this reflects the argument that organisational culture is the collection of shared 
beliefs, values and norms of behaviour found in an organisation18 and safety culture is the subset 
of those values, beliefs and norms that have particular relevance to the promotion of patient 
safety.19 Safety climate refers to the aggregate of individual perceptions of practices, policies, 
procedures and routines about safety in an organization.14,136 Thus climate focuses on consciously 
held perceptions, which may be viewed as the surface layers of culture. It is often argued that 
questionnaire surveys capture climate rather than culture.25

Survey-based assessments of organisational and safety climate

Surveys elicit variable response rates, which depend on a complex web of factors. Postal surveys 
should be expected to have lower response rates than surveys that are conducted face to face, 
with perhaps dedicated time given to survey completion. In this study, response rates varied 
widely between research sites. If respondents differ systematically from non-respondents, 
non-response bias will occur. Concerns about non-response bias can be partially mitigated by 
comparison of respondents’ demographic data with the demographic profile of those invited 
to participate in the study and the demographic profile of the wider health-care workforce. A 
further approach, trialled in this study, was to examine response rate as a possible explanatory 
variable in multilevel modelling of factors which may mediate scores on the prevalidated scales 
used to form the composite measures of organisational climate and safety climate used in this 
study. Response rate was not found to mediate scores for five out of six prevalidated scales. This 
finding echoes a recent study215 which found very variable response rates to a hand-delivered 
follow-up administration of the SAQ in 63 surgical departments; regression analysis revealed that 
response rates had no significant effect on the results. Although it is prudent to be vigilant, the 
evidence from these two studies suggests that safety climate scores may not be greatly affected by 
variable response rates.

Responses to prevalidated scales drawn from the annual NHS staff survey175 were normally 
distributed. Responses to two domains, teamwork climate and safety climate, drawn from the 
SAQ25 were slightly skewed to the right, i.e. there was a high proportion of ‘agree’ and ‘strongly 
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agree’ responses to the five-point Likert-scale items forming these scales. The amount of skew 
was not large, and these scales were used in our summary survey-based measure of safety 
climate. Had the skew been larger, transformation would have been necessary before the scores 
from these scales could be analysed alongside the normally distributed results.205 In Chapter 9, 
Revisiting the study’s original aims, objectives and hypotheses, we discussed whether, on the one 
hand, teamwork and safety climates may be improving slightly after several years’ investment in 
improvement initiatives or if, on the other hand, a small degree of ‘social desirability bias’26 could 
be creeping into responses to these scales. This suggests that future studies should be vigilant 
about the distribution of responses to the better-known climate scales, which have items closely 
reflecting key messages in educational and quality improvement initiatives. Indeed, the pressure 
to return ‘the right’ (socially desirable) answers will increase further if safety climate measures 
became drawn into current trends towards ranking performance and producing multifaceted 
league tables. Thus, the monitoring of the usefulness of established survey instruments needs to 
be mindful of their evolving usage.

Multilevel modelling of survey responses to the six prevalidated scales that contributed to this 
study’s summary measures of organisational and safety climate found several demographic, 
role-related and professional development factors that mediated scores on these scales (see 
summary in Table 43). We found no previous studies that had investigated the mediating effects 
of a range of factors, although there is a good range of earlier work showing that the perceptions 
of managers and frontline staff may differ and some studies on gender differences and different 
professions’ perspectives. More research is needed on the range of factors that mediate 
perceptions of safety culture and the consequences of any differences.

Residual variation in multilevel models was concentrated at clinical department level, not 
hospital level. This means that, after taking into account the known individual-level and 
department-level mediating factors, survey scores still varied between clinical departments 
within hospitals, and rather more so than between hospitals. Thus, staff perceptions of 
organisational and safety climate are mainly influenced by factors at clinical department level.

Clinical departments where staff rated safety climate favourably also returned favourable 
organisational climate scores. Further research would be needed to examine whether one 
favourable assessment is antecedent to the other. Zohar and Luria142 have begun to examine this 
in the context of manufacturing plants.

Making observation-based assessments of organisational and 
safety culture

In considering the feasibility of making observation-based assessments of culture the 
backgrounds of observers, the time dedicated to observation, the schedule of data collection and 
the scoring of observations need to be considered separately. First, the non-clinical researchers 
in this study were able to discuss their observations and emergent understandings with service 
provider coresearchers and, to a more limited extent (owing to difficulties obtaining research 
governance approvals), with a service user coresearcher. The researchers made extensive use 
of discussion with service provider coresearchers while they were learning how to observe 
and assess behaviours in clinical areas, subsequently observing and scoring with less recourse 
to clinicians’ advice and interpretation. Debate between people from different backgrounds 
was useful throughout the study. The service provider coresearchers provided an important 
clinical perspective, though, when making observations themselves, one was less successful at 
making and/or recording observations of non-technical skills. The service user coresearcher 
provided a reality check so that the researchers did not become too closely aligned with the 
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clinical perspective and also proved an excellent observer of non-technical skills. The research 
governance screening of service user observers was experienced as onerous, leading to 
withdrawal from the study by one potential service user observer, and delays that prevented the 
other service user observer from making observations at most research sites. This suggests that 
non-clinical observers (particularly those who are inexperienced) ought to work in collaboration 
with, first, observers who have a clinical background that is relevant to the observed clinical 
environment and, second, where possible, a service user coresearcher. However, contributions 
from service user observers may be vulnerable to discouragement and delays from multiple 
research governance processes at different research sites. The planned streamlining and 
standardisation of research governance arrangements,196,222 if enacted, should mitigate some 
current problems.

Turning to the time required for trustworthy assessments, this study used twelve purposively 
selected observation periods in each clinical department, lasting 4–6 hours (six visits each by two 
non-clinical research fellows). An additional observation period was conducted at some research 
sites by a service provider coresearcher or a service user coresearcher. After observations at the 
first four research sites, during which observers were honing their skills, the researchers felt that 
trustworthy evaluations could be made with fewer visits, perhaps as few as eight 4-hour visits, 
provided that purposive sampling over the week and 24-hour day continued.

For the observation-based assessments of culture, this study used sequential data collection 
periods at eight participating hospitals. Sequential observation of clinical areas allowed 
researchers to form, test and consolidate observation-based assessments of cultures within 
each research site with the minimum risk of contamination from observations at other sites. 
Sequential data collection also reduced the number of observers needed for the study. The design 
of observation-based studies ought to consider the possible advantages of sequential rather than 
parallel data collection in several research sites.

Quantifying semistructured observations was possible in eight domains (see Appendix 6) on a 
four-point scale (see introduction to this chapter). It was not possible to make more finely graded 
assessments that were consistent and in which the researchers had confidence. In addition, only 
three domains relating to organisational culture were observable in all research sites (staffing; 
premises and equipment; administrative, managerial and other support). This produced a 
narrow organisational culture measure that lacked discrimination, and we do not recommend 
this type of observation in clinical departments as a means to assess organisational culture. On 
the other hand, assessment of teamwork culture proved feasible and successful: feedback with 
research sites validated the researchers’ observation-based evaluations. However, the instrument 
requires testing in other contexts. On a site-specific basis, the evaluation of teamwork culture 
is best presented as a profile of scores in the five domains (informal training and supervision; 
leadership and responsibility; respect, warmth and collegiality; information exchange within the 
team; mutual support). Comparisons between sites, and between different evaluations of culture 
and quality, promote the use of average scores, as in this study. For these purposes, further 
development of the domains and/or scoring would be useful to achieve greater discrimination in 
the scoring of teamwork culture.

The study research fellows changed after observations at the first two research sites and 
those in post at the end of the study were cautious about scoring from provisional ratings 
and supplementary field notes made by the initial two observers. This was resolved through 
discussion with one of the original observers. Wherever possible, scoring should be undertaken 
by the observers. If this is not possible, several strategies could help promote valid and reliable 
scoring, including: ongoing communication between scorers and observers; sufficiently 
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detailed and structured field notes; a formal hand-over discussion of field notes, in addition to a 
sufficiently structured scoring scheme.

This study found scant evidence of a Hawthorne effect or reactivity to observers. In any case, 
Monahan and Fisher223 argue that much can be learnt when staged performances are noted. 
This suggests that observers should be vigilant for staged performances and other evidence 
of reactivity, but should not treat any such observations as ‘contaminated’ and therefore to 
be discarded.

Making audit-based assessments of the quality of care

This study used a retrospective criterion-based audit of markers of the quality of care, conducted 
by non-clinical auditors. The retrospective nature addressed any concern about a possible 
Hawthorne effect. Criterion-based audit is important for inter-auditor reliability and facilitates 
the use of non-clinical auditors. The use of non-clinical auditors provides similar reliability to 
clinical auditors and reduces hindsight bias.149,186 However, the use of non-clinical auditors is 
currently discouraged by the climate of research governance surrounding the use of clinical 
records for research. In addition, hospitals found it very difficult to identify non-clinical staff 
to undertake the audits, even though backfill or overtime costs could be reimbursed by the 
study. Delays of several months (up to a year) occurred before audit work could begin. Current 
conditions in NHS trusts and research governance processes strongly discourage audit-based 
research, particularly studies using non-clinical auditors. Recent guidance196 regarding increased 
access to patient data in health services research, if enacted, should improve some aspects 
of audit-based research, but difficulties in providing clinical staff who are willing to extract 
anonymous data will remain. Unfortunately, facilitating the recruitment and deployment of non-
clinical auditors to reduce hindsight bias was overlooked in the review and guidance, and needs 
to be revisited. Greater standardisation in the recording and coding of clinical records would 
reduce the time required to extract audit data.

Trust-based non-clinical auditors needed training and support from a person with experience 
of audit-based research. If the pool of sufficiently experienced people shrinks as a result of the 
current difficulties faced in conducting audit-based research, it may become difficult to maintain 
an adequate supply of mentors.

This study used audit to evaluate the quality of care and compare this evaluation with observation 
and survey-based assessments of culture/climate in a clinical department. However, compliance 
with some audit standards required contributions from other departments or teams within the 
hospital. Clinical departments also responded in the context of earlier interventions made at 
home or in pre-hospital care. Using audit to evaluate the quality of care provided by a clinical 
department (as opposed to the quality of a care pathway) overlooks the close-coupling of teams, 
departments and services contributing to care (see Chapter 4, Close-coupling of departments and 
services). This is unavoidable but ought to be noted where it occurs.

Audit results varied widely between different markers of the quality of care for the same clinical 
condition. First, this suggests that for an evaluation of the overall quality of care, audit results 
from several markers ought to be averaged to smooth variation between markers. Second, it 
is important not to lose sight of the variation between compliance with different markers of 
the quality of care because each marker is important and poor adherence could be clinically 
significant. As the choice of markers could influence research results, careful scrutiny of choices 
should occur. Repeated use of markers across studies supports comparisons and aggregation 
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of findings, provided the markers are valid indicators of the quality of care in each context. 
However, overuse of particular markers risks conversion into targets with a consequent loss of 
potency as indicators of the quality of care.

Audit markers that entailed repeated clinical observations (such as rechecking oxygen saturation 
or reviewing pain relief) exhibited poor compliance, suggesting that this area of clinical practice 
(or recording clinical practice) may need further support.

Audit markers were selected from national care standards. Those that required multiple 
observations sometimes yielded zero compliance, instead a subset of the required observations 
were made. Dixon-Woods and colleagues125 discuss how rules in practice are so numerous that 
they quickly exceed individuals’ ability to act on them. Staff then have to choose which rules to 
ignore, and may also ignore others without realising that they are doing so. This suggests that 
multifaceted national care standards may benefit from scrutiny to establish whether they could 
be streamlined.

Care records for repeated or multiple measurements were most complete in clinical departments 
where a suitable record sheet was provided. The design of site-specific record sheets promotes or 
inhibits the inclusion of certain clinical records and may also influence clinical actions.

Comparing different approaches to measuring climate, culture 
and the quality of care

When different approaches to measuring climate, culture and the quality of care were examined 
using correlations, low correlations were found (except when comparing survey measurements 
of organisational and safety climate). This means that survey-based and observation-based 
assessments of culture did not have easily interpreted linear relationships either with each 
other or with summary audit results. However, Bland and Altman187 argued that correlation 
should not be used to compare agreement between two measures, and this study found it 
more illuminating to compare measurements using Bland–Altman plots. These showed that 
this study’s summary survey-based assessments of safety climate provided the closest levels of 
agreement with summary audit scores, suggesting that a questionnaire-based assessment, formed 
from prevalidated questions, can provide a useful indicator of the quality of care. However, 
there is a long way to go before researchers understand the link between safety climate and 
clinical performance, so direct measurements of performance must also continue. In studies in 
which an observation-based assessment of culture is preferred to a survey-based assessment of 
safety climate, the observation-based teamwork culture scores also provided good agreement 
with summary audit scores, with the same caveat of not abandoning direct evaluations of 
performance. Observation-based evaluation of culture is most likely to be preferred where survey 
response rates are low, there are concerns about social desirability bias or cognitive dissonance, or 
complementary data are desired to illuminate other measurements.

The process of making observation-based evaluations of culture generates valuable field notes. 
In this study, in the minority of cases where there was discrepancy between survey-based 
assessments of climate and audit-based evaluations of performance, the field notes from the 
observation strand identified likely explanations. Thus, staff surveys and semistructured 
observations have complementary roles and, together, may support a better understanding of 
variations in performance.
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Summary

This study developed survey-based and observation-based measures of organisational and 
safety climates/cultures and tested these for agreement with criterion-based audits of the quality 
of care, using evidence-based markers drawn from national care standards relating to three 
common clinical conditions encountered in the participating clinical departments. The principal 
conclusions from this study fall into three groups.

Questionnaire-based assessments of climate
 ■ Surveys elicit variable response rates and, although it is prudent to be vigilant, this may not 

negate the usefulness of the measurements of organisational and safety climates.
 ■ Many factors mediate scores on prevalidated scales relating to organisational and safety 

climates, but studies to date have tended to focus only on the mediating effects of managerial 
responsibility, gender and professional background.

 ■ Perceptions of organisational and safety climate are highly correlated and in close agreement 
(only one research site showed a large difference). Further research would be needed to 
examine whether perceptions of one aspect of climate are antecedent to perceptions of 
the other.

 ■ Perceptions of climate vary more at the level of clinical departments than at hospital level.
 ■ Survey-based assessments of safety climate exhibited close agreement with summary audit 

scores for most research sites, but large differences were found at two research sites. Field 
notes illuminated this difference, suggesting an important role for qualitative data alongside 
quantitative assessments.

 ■ The four prevalidated scales drawn from the NHS annual staff survey, and used in this study 
to assess facets of organisational and safety climates, produced normally distributed results. 
On the other hand, the teamwork climate and safety climate scales from the extensively used 
SAQ produced slightly skewed results, owing to high levels of agreement. The items in these 
two scales closely reflect the main messages from numerous patient safety improvement 
initiatives. High levels of agreement may reflect the development of positive teamwork and 
safety climates. It is also possible that some degree of social desirability bias may be included 
in these scores.

Observation-based assessments of culture
Based on 12 purposively sampled half-day visits by non-clinical observers:

 ■ Observation-based assessments of organisational culture proved too limited and offered 
insufficient differentiation in scores. Observers at frontline level in clinical departments 
cannot make reliable evaluations of wider organisational culture, and questionnaire 
assessments of the perceptions of staff are a viable alternative, since the prevalidated scales 
used to measure facets of organisational climate appear to function well. Organisational 
ethnographies offer a second alternative.

 ■ Safety-related facets of teamwork can be reliably observed and scored to obtain an 
observation-based measure of teamwork culture, which exhibits moderately good agreement 
with summary audit scores. The framework and scoring system developed during this study 
requires testing in other contexts and attention to greater discrimination in scoring. The 
current instrument is useful to augment survey assessments of safety climate. Following 
refinement, the instrument might be a suitable alternative to staff surveys of safety climate; 
particularly if survey response rates continue to fall, or concerns about social desirability bias 
in survey responses grow.
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 ■ Non-clinical observers benefit from collaboration with service provider observers to develop 
context-specific insights, and with service user observers to prevent insights becoming too 
closely aligned with clinical perspectives. In this study, research governance procedures 
discouraged the participation of service user observers.

 ■ Reactivity to non-participant observers in clinical departments is minimal, possibly because 
work in these areas is constantly observed by a range of stakeholders.

Criterion-based audit of the quality of care
 ■ Current conditions in NHS trusts and research governance processes strongly discourage 

audit-based research, particularly studies using non-clinical auditors. Recent guidance196 
regarding increased access to patient data in health services research, if enacted, should 
mitigate many current problems. However, the use of non-clinical auditors to minimise 
hindsight bias remains poorly supported.

 ■ Averaging audit scores for a range of markers of the quality of care is necessary to smooth 
wide variations in performance on individual markers, but local quality improvement efforts 
must not lose sight of clinically important performance on individual markers.

 ■ Markers requiring repeat observations showed poor compliance and this area might be 
a useful target for practice development. The design of clinical record forms supports or 
inhibits the recording of observations and may influence clinical actions.

 ■ Markers requiring many repeated observations yielded very few cases of full compliance 
but many cases in which a subset of observations had been made, suggesting that it may be 
beneficial to examine the evidence for care standards of this type and whether any could 
be streamlined.

 ■ As the selection of audit markers will affect performance results, careful choices must 
be made. It is important to avoid auditing only markers that are simple to assess, and it 
must be acknowledged that regularly audited markers will become targets, so lose their 
potency as markers of the quality of care. Use of markers used by other studies will support 
comparisons, provided that the markers are suitable for the studied contexts, but does 
risk overuse.

To summarise, this study was prompted by concerns that increasing awareness of ‘correct’ 
(socially desirable) answers may undermine any link between clinical performance and survey-
based assessments of organisational and safety climates. Decreasing survey response rates were 
also a concern. The study was commissioned to formulate quantified assessments of safety 
culture, and if possible, organisational culture, derived from time-limited observations; compare 
the survey-based and observation-based assessments, then compare both with indicators of 
clinical performance and the quality of care, derived from criterion-based audits. We devised a 
feasible method for scoring teamwork culture, which exhibited reasonably good agreement with 
safety climate as measured by staff survey and quality of care as measured by evidence-based 
audit items: both observation-based teamwork culture and survey-based safety climate are 
partial indicators of performance. The observation scoring instrument developed during this 
study needs testing in other contexts and could benefit from increasing the discrimination of 
scoring. Nevertheless, this type of observation-based assessment of teamwork culture is useful 
to augment survey-based assessments, and, following refinement, could offer an alternative to 
staff surveys. However, time-limited observation in clinical departments provides too restricted 
a gaze to be a useful measure of organisational culture and staff surveys remain, as the results of 
this study indicate, the most effective way to gauge organisational climate. Field notes illuminated 
the lack of agreement between different measures that was found at a minority of sites, signalling 
the importance of qualitative data for understanding the complexity of influences upon and 
relationships between assessments of culture and performance.
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Future research

Findings from this study suggested that further research in the following areas would 
be beneficial.

Survey-based measurement of organisational or safety climate
 ■ Further examination of the impact of variable response rates between research sites 

is required.
 ■ Further examination of individual, role-related and context-dependent variables that mediate 

scores on climate instruments would be beneficial.
 ■ Established survey instruments should be monitored for signs of increasing proportions of 

positive and very positive responses and appropriate responses devised.

Measuring teamwork or safety culture using strategic immersion and semistructured 
non-participant observations

 ■ The data collection strategy, observational tool, categorisation and scoring system developed 
during this study need testing and further development in other contexts.

 ■ The use of ethnographic methods to understand and assess safety culture requires 
more exploration.

 ■ Further exploration of the possibilities and tensions associated with setting semistructured, 
broadly banded observational assessments alongside other approaches to assessing culture 
and performance is required.

Measuring the quality of care using criterion-based audit of clinical notes
 ■ Further research is needed into the best markers of quality in different contexts.
 ■ Variation in compliance between different markers relating to the same clinical condition 

suggests the need for further investigation of which care standards are observed while others 
are not, and the reasons for these discrepancies.

 ■ The influence of the design of physical and electronic record forms on clinical records, 
clinical actions, and the ease and accuracy of auditing should be further explored.

 ■ Further exploration is required of ways to increase the use and availability of 
non-clinical auditors.
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Appendix 1 

Extracts from the tender specification

RM05/JH33 – comparison of culture tools with holistic evaluation 
of an organisation’s culture

Introduction
Management researchers have long been concerned with exploring the role that organisational 
culture may play in influencing the efficiency and effectiveness of organisational performance. 
More recently, this research has begun to be adapted and applied to a health-care context.2 There 
is increasing interest in the idea that one way of improving health-care performance factors 
such as quality, efficiency and patient safety could be through influencing professional and 
organisational culture.2,3

Background
While business researchers seek to measure culture (and all NHS staff in England and Wales 
take part in a yearly staff attitude survey), many top business people, such as Harvey Jones and 
Archie Norman, believe they can perceive the culture of an organisation within a short period of 
time. In the more specific context of patient safety, the importance of creating a ‘safety culture’ 
is underscored in two key documents of the patient safety movement.1,4 These reports suggest 
that such an outcome could be achieved by moving from a culture of blame to one of learning 
from mistakes. Some preliminary work has already been attempted to correlate the construct of 
‘organisational culture’ with quality and performance. However, empirical evidence in support 
of a link between organisational culture and clinical performance (i.e. to test criterion validity) 
is weak.5,6 Scott et al.6 reviewed the evidence regarding organisational culture and health-care 
performance and identified several methodological difficulties. One problem is the fact that 
the studies that have compared culture measurements with criterion-based outcome or clinical 
standards are not only limited in number, but also in size. In order to test the validity of culture as 
a marker for quality/safety, it is necessary to have access to reliable measurements of both quality 
and culture.

As far as measuring quality of the process of clinical care is concerned, some steps have been 
taken to develop appropriate criterion-based indicators.7,8 For example, Eric Thomas9 has 
reviewed different methods to measure safety and Lilford and colleagues10 have analysed their 
strengths and weaknesses and have articulated the importance of measuring error rates in 
terms of opportunity for error rather than patients treated. In addition, the NHS Research 
Methodology Programme is currently sponsoring a large study into the measurement of error/
quality11 on behalf of the Patient Safety Research Programme and the Health Care Commission. 
The challenge now is to find out how safety culture correlates with criterion based measurements 
of the quality of clinical care. For the purpose of this study, an error is any violation of a clinical 
standard, whether an act of omission or commission. As far as culture is concerned, this can be 
measured at a general level, for example using the Organisational Culture Instrument currently 
used by the Health Care Commission.12 More specific constructs of culture can also be measured, 
for example safety culture.

Like organisational culture, safety culture is an abstract concept, as the following widely accepted 
definition of safety culture indicates:
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The safety culture of an organisation is the product of individual and group values, 
attitudes, perceptions, competencies and patterns of behaviour that determine the 
commitment to, and the style and proficiency of, an organisation’s health and safety 
management. Organisations with a positive safety culture are characterised by 
communications founded on mutual trust, by shared perceptions of the importance of 
safety and by confidence in the efficacy of preventive measures.

This definition provided by the Advisory Committee on the Safety of Nuclear Installations13 
underscores the conceptual breadth of safety culture. However, the fact that safety culture 
is a broad and integrative concept also makes it difficult to operationalise. In addition, its 
global nature has meant that definitions of safety culture come from a variety of disciplines 
and perspectives ranging from social anthropology through sociology and psychology to 
management. Not surprisingly this has led to ongoing debate concerning several issues, and key 
amongst these is the definition of safety culture itself:

 ■ Is culture integral to an organisation or is it merely an attribute of an organisation?14,15

 ■ So, can culture be actively managed producing predictable outcomes? Or does it just happen?
 ■ Are ‘culture’ and ‘climate’ distinct concepts?16

 ■ What components are encompassed within the concept of ‘culture’?17

The conceptual breadth of the construct of culture and the lack of consensus regarding its 
definition has meant that there is not one generic culture or safety culture tool.18 This means 
that the process of deciding upon the most appropriate tool, selecting potential respondents and 
choosing the context in which to apply it are complex tasks and will depend on several factors. 
Some of these are outlined below:

 ■ Psychometric properties: In addition to ensuring that a tool captures as many elements of 
the multifaceted construct of culture as possible, a successful tool must fulfil a number of 
psychometric criteria. A psychometrically sound tool must have construct and content (face) 
validity, it must be reliable in that the results are stable and it must be useable.19–21

 ■ Respondents: Respondents should be selected to provide a representative and unbiased 
sample. However, this is not an easy task. Should culture be measured from the perspective 
of management or from that of the front-line workers or both? Furthermore, hierarchies 
exist even within these two groups and perceptions will not be homogeneous. For example, 
frontline workers might not necessarily share the same perceptions of culture, particularly if 
these respondents are different members of a multidisciplinary team. Finally, in a health-care 
setting, it may also be useful to obtain the patients’ perspective of culture.

 ■ Generalisability: If tools have been developed in a particular context or country they may 
require modification before they can be applied in new contexts.

 ■ Choice of setting: Adverse events occur more frequently in some settings than others (e.g. 
accident and emergency vs primary care contexts). In such settings particular aspects of 
culture, such as safety may be more developed than in an area such as mental health where 
other dimensions may be more important.

Some aspects of culture, such as safety17,22–24 may correlate poorly with generic culture – a point 
this call is designed to investigate. Even when tools have adequate psychometric properties some 
people believe that gathering culture information quantitatively by means of questionnaire, is too 
superficial. Furthermore, self-report tools might, at least in theory, be subject to social desirability 
biases.18 Under self-report conditions individuals are often tempted to answer questions 
according to the way they think they should be responding rather than providing an accurate 
account of their true behaviour. A suggested way to address these issues would be to supplement 
the information gathered by these quantitative self-report tools with insights gleaned from more 
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holistic assessment.6,25 However, to date very few standard tools have been compared with more 
holistic information. We therefore wish to ‘triangulate’ information obtained from two different 
methods of assessing culture: (1) using explicit quantitative culture tools (questionnaires) and 
(2) using holistic (implicit) methods. We leave it to the researchers to select (within the budget) 
suitable tools and holistic methods to compare. However, both the explicit and implicit methods 
should quantify general and safety culture separately, acknowledging that the holistic method 
might not be able to distinguish these dimensions.

Simply comparing people’s responses and how they appear to behave can only tell us whether, 
or to what extent they agree or differ. We also need to know the way in which these measures 
relate to the quality and safety of care. We therefore wish to explore the extent to which standard 
safety culture tools and holistic approaches to the measurement of culture relate to criterion-
based measures of error rates/the criterion-based quality of process of clinical care. We are 
aware that some clinical quality measures such as hand washing or infusion errors are based 
on observational methods. However, researchers developing/using holistic methods should use 
methods which stop short of actually observing compliance with clinical care standards. Separate 
and discrete measurements of compliance with clinical care standards will be needed so that the 
results of measuring culture can be correlated with the results of measuring quality/safety.

Research required

We want to commission work to triangulate one or more generic and safety culture tools with 
holistic approaches to the assessment of generic and safety culture, and to determine the extent 
to which culture (as assessed by each method) and criterion-based measurements of the quality 
of clinical care (e.g. as reflected in error rates) are related. It is envisaged that the research will 
consist of the following phases:

Pre-evaluation
1. Selection of the general and safety culture tools: The successful applicants must supply 

convincing evidence to support their choice of culture tool.
2. Choice of holistic approach: In order to address concerns that current culture tools may 

miss the most important aspect of culture, it will be important to compare them with the 
results of implicit assessment. This should be one in which observers who understand the 
underlying concepts of good health care immerse themselves more deeply in practice and 
make in-depth qualitative observations by means of direct observation and possibly internal 
conversations with staff. Knowledgeable and sensitive investigators or inspectors should 
‘get under the skin’ of different institutions. More than one person should observe the same 
setting, so that interobserver agreement can be measured.

3. Measuring the agreement between the culture tool(s), holistic methods and criterion-
based measurements of clinical process: Applicants must outline the way they will 
measure the level of agreement between the quantitative safety culture tools, criterion-based 
measurements of clinical process and the holistic approach.
The results of the holistic approach will need to yield a continuous or ordinal assessment of 
culture as seen through the eyes of the observer.

4. Choice of clinical context: The research team will wish to select settings where clinical 
process measures can be made using established methods (e.g. acute medical wards). 
Preference will be given to research teams who can save resources by using sites in which 
they anyway propose to make measurement of one sort or another. For example, a research 
group might already be deploying staff to measure error rates across organisations and would 
simply have to graft the other two methods onto this infrastructure.
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5. Selection of intended respondents: The research team must decide upon the composition of 
the sample of intended respondents in terms of management, frontline workers and service-
users/patients. They should provide justification for their choice. For example, it might be 
appropriate to compare and contrast the perspectives of management and frontline workers. 
We are also interested in obtaining the perspectives of patients and this information can be 
obtained from the biannual patient survey in England and Wales.

6. Methods to obtain criterion-based measurements of the quality of care: The applicants 
should outline and defend the way in which they intend to obtain detailed, accurate and 
reliable measures of the quality of clinical care.

Evaluation
Triangulation of culture tools, holistic approaches and criterion-based measurements of 
the quality of care: In the evaluation phase, information regarding culture obtained via the 
selected culture tool(s) will be triangulated with that gathered by holistic approaches to culture. 
At the same time, the extent to which culture as captured by both of these approaches relates to 
criterion-based measurements of the quality of clinical care will also be explored. This phase will 
involve using the culture tool(s) alongside holistic approaches to safety culture and criterion-
based measurements of the quality of clinical care in each of the identified settings. In this way 
it will be possible to determine the extent to which the culture tool(s) reflect(s) the observed 
culture of each setting. Furthermore, the inclusion of criterion-based measurements of the 
quality of clinical care will provide a valuable opportunity to examine the criterion validity of the 
two approaches for measuring culture. It will be possible to see whether or to what extent safety 
culture can be separated from culture in general.

Data protection/ethics
The research team will need to specify how they will deal with the necessary data protection and 
ethical issues.
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Appendix 2 

Study protocol

Introduction

Patient safety is a core professional value that derives ultimately from the concept ‘do no harm’. 
However, in recent years concern has grown that the culture of healthcare can operate to the 
detriment of patient safety, for example pressure on resources, unwillingness to admit fallibility 
and difficulties in reporting concerns across professional boundaries and organisational 
hierarchies. Alongside technological advances to support safer care, increasing attention has 
fallen on promoting cultural change to promote patient safety and place more emphasis on 
mechanisms for learning from errors. In the UK the National Patient Safety Agency has taken 
forward the issues raised in An Organisation with a Memory and Building a Safer NHS for Patients 
stressing a systems-led approach to changing those aspects of NHS culture that contribute to 
organisational disincentives to learning from errors.

Interest in organisational and safety cultures is predicated on assumptions that culture is related 
to performance; that positive aspects of cultures can be identified; and that, over time, with 
appropriate interventions cultures can be changed without inadvertently creating dysfunctional 
consequences. None of these assumptions is unproblematic. Nevertheless the multifaceted 
concept of safety culture has become an increasingly popular focus for policy and managerial 
attention. Because culture is a fusion of values, attitudes, perceptions, competencies and 
behaviour it is very difficult to measure. The purpose of this study is to test the relationships 
between organisational and safety cultures and the quality of care, employing two contrasting 
methods to measure culture.

Aims

 ■ to comparea questionnaire and holisticb assessments of organisationalc and safety culture
 ■ to compare assessments of organisational and safety culture with criterion-based assessment 

of the quality of care.

Notes
a The tender specification (Appendix 1) used the term ‘triangulate’ but there are several 

types of triangulation defined in the research methods literature and different forms of 
triangulation might be considered to apply to different parts of this study.  The central 
purpose of the study was to compare different assessments of culture with each other and 
with markers of the quality of care, using quantified assessments. For clarity, compare is used 
in this report in preference to triangulate.  

b The tender specification used the term holistic evaluation and this is reflected in the aims. 
The term holistic evaluation is ambiguous and, for clarity, in this report we will reflect the 
dominant data collection method by substituting the term observation-based assessment.

c The tender specification used the term generic where we will use organisational.
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Objectives

1. To work with staff in the participating trusts such that their organisational and professional 
knowledge is respected, the study is understood and supported within participating 
departments, and prompt feedback to participant departments allows local development in 
advance of the study reporting to the wider health and research communities.

2. To use questionnaires to obtain quantitative assessments of the organisational and safety 
climate at each site.

3. To generate quantified holistic evaluations of organisational and safety culture for each site 
using observation.

4. To obtain criterion-based measurements for the quality of care at each site.
5. To compare levels of agreement between the questionnaire and holistic measurements 

of culture.
6. To compare organisational culture with safety culture.
7. To compare culture measurements and criterion-based measurements of the quality of care.
8. To collect data such that, where sufficient respondents exist within a category to protect 

anonymity, data can be explored by: stakeholder group (e.g. managers, midwives, nurses, 
doctors, allied health professionals, support staff) and level (e.g. management responsibility).

Hypotheses

Comparing questionnaire assessments with holistic (observation-based) assessments:

H1a There will be a strong correlation and good agreement between questionnaire-based and 
observation-based evaluations of organisational culture;

H1b There will be a strong correlation and good agreement between questionnaire-based and 
observation-based evaluations of safety culture.

Testing the relationship between organisational and safety climate/culture:

H2a There will be a strong correlation and good agreement between questionnaire-based 
evaluations of organisational and safety climates (see Chapter 2, Safety culture and climate, 
for discussion of the convention regarding the terms culture and climate).

H2b There will be a strong correlation and good agreement between holistic evaluations of 
organisational and safety cultures.

Comparing culture assessments with the quality of care:

H3a There will be a moderately strong correlation and reasonably good agreement between 
criterion-based measurements of the quality of care and, first, questionnaire-based and, 
secondly, holistic evaluations of organisational climate/culture;

H3b There will be strong correlations and good agreement between criterion-based 
measurements of the quality of care and, first, questionnaire-based and, secondly, holistic 
observation-based evaluations of safety culture.

For this study strong correlation is defined as ≥ 0.7.
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Study design

This study will assess organisational and safety climates/cultures in the labour ward and A&E 
department of eight hospitals (i.e. 16 research sites) so that these can be compared and, further, 
compared with evaluations of the quality of care in these clinical settings.

Organisational and safety climate/culture will be assessed in two ways: with a survey of staff 
(clinical, managerial and support staff) in each site using pre-validated questionnaires, and with 
a ‘holistic assessment’ using ethnographic methods and documentary evidence. Experienced 
clinicians and service-users will assist with the holistic measurement of organisational and 
safety culture.

Quality of care will be assessed from retrospective audits of patients’ notes focused on three 
commonly occurring conditions for each clinical setting (labour ward and A&E). Three evidence-
based markers of good care will be evaluated for each condition. Hospitals will be purposively 
selected and researched sequentially; each hospital will receive feedback at the end of its data 
collection period.

Sampling

Number of research sites
Silva et al. (2004) obtained a strong correlation, r = 0.72 between organisational and safety 
climate, and showed organisational climate and safety climate to be inversely correlated with 
the incidence of accidents (–0.955 ≤ rho ≤ –0.865). Setting a similar threshold correlation 
level for this study is reasonable. It acknowledges that not only can these measures be highly 
correlated but indeed they should be if safety climate measures are meaningful. For our study 
we will seek a threshold correlation of 0.7. For 90% power at 5% significance this requires 
16 pairs of measurements (Cohen, 1988). Two research sites (labour ward and A&E) will be 
studied in each participating hospital, requiring the recruitment of eight hospitals. These will be 
purposively selected.

Purposive selection of hospitals
Eight hospitals will be identified. Purposive selection of hospitals is designed to ensure:

 ■ Two research sites per hospital for economy in conducting the study
 ■ Geographical spread (four out of the ten Strategic Health Authorities, with the North, East 

and South of England represented)
 ■ Variability in size
 ■ Varying staffing issues
 ■ Type of Trust – the inclusion of single-site general hospitals, major tertiary centres and 

split-site provision.

Research participants
Midwives, nurses, doctors, support workers, administrators and managers (and, where 
appropriate, allied health professionals) will be invited to participate. The staff to be invited will 
be determined through negotiation with key contacts to enable local definition of who belongs to 
the labour ward and A&E teams. Invitations to participate will be restricted to individuals who 
commenced work with the relevant team at least four weeks before data collection (at least eight 
weeks for staff working less than 0.5wte) so that perceptions of organisational and safety climates 
have been informed by adequate experience of local practice. All grades of non-medical staff 
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will be invited to participate in the research. Medical staff invitations will exclude Foundation 
Programme House Officers whose rotation makes it unlikely they will have sufficient consistent 
experience in the relevant clinical setting. Similarly, students will be excluded due to the limited 
duration of their clinical placements. At all the sites we anticipate surveying all members of the 
locally-defined team.

Planned time sampling for observation
Three two-day visits will be undertaken at each hospital (see weeks 3–5 in data collection table 
below). This allows a reasonable balance between sustained observation to see how issues pan 
out over a number of hours and sampling sufficient time points to gauge the range of work and 
activity levels in the participating clinical areas. In recognition of fluctuating workloads and 
staffing levels the visits will be distributed throughout the week. Time sampling within visits will 
ensure that data are collected in each of the six hour periods 8am–2pm, 2pm–8pm, 8pm–2am, 
2am–8am.

Planned quality of care measures for retrospective audit of notes
For each clinical area we will select three common conditions for which there is a strong evidence 
base and national clinical guidelines on appropriate actions and care processes. We will focus 
on conditions associated with raised mortality and morbidity. The notes will look for three 
key markers of safe, evidence-informed care per condition. For labour wards we will focus on 
induction of labour, emergency caesarean section and premature labour (3 markers for each). In 
A&E, we will focus on fractured neck of femur, acute coronary syndrome, retention of urine and 
acute severe asthma.

Markers selected for each condition should be present in records and reliably recorded. They will 
reflect processes that will have a significant impact on subsequent diagnosis and/or care delivery. 
They will demonstrate levels of adherence to national guidelines; and have the potential to 
demonstrate error recovery, or interprofessional working and communication.

50 sets of notes will be sampled per condition, yielding 450 observations per research site.

Methods

1. Organisational and safety climate questionnaires
The Healthcare Commission NHS national staff survey (Health Care Commission, 2006) will 
be used to measure organisational climate. The instrument has good theoretical underpinning 
(Michie and West 2002) and is becoming increasingly familiar to NHS staff.

The Teamwork and Safety Climate Survey (Sexton et al, 2006), will be used to elicit safety climate. 
This 30-item questionnaire boasts strong theoretical underpinning, extensive psychometric 
testing, the availability of benchmarking data and good face validity.

The two instruments have been merged and the single questionnaire will be distributed via 
key contacts and local audit clerks. Reminders will be sent by post to protect the anonymity of 
non-responders.

2. Holistic measurement of safety culture
Holistic measurement of safety culture at each site will be formed from ethnographic methods: 
direct non-participant observation of staff at work, brief conversations with key informants and 
some recourse to naturally occurring data. Data collection will be structured by a checklist which 
directs attention to key processes (e.g. triage and handover) and pertinent documentary evidence 
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(e.g. local protocols and vacancy rates). The checklist contains ordinal rating scales to facilitate 
comparison across sites and between measures.

Data collection will be undertaken by research fellows, service-provider coresearchers (doctors, 
nurses, midwives) and service-user coresearchers.

Retrospective audit of patients’ notes to evaluate the quality of care

The research fellows will work with audit clerks from each hospital to identify cases and retrieve 
notes, and the research fellows will code the notes. The audit will be taken from 50 consecutive 
cases of the sampled conditions, commencing four weeks before ‘week 1’ in the data collection 
table below and working backwards in time. This will reduce the possibility of capturing a 
Hawthorne effect, with quality of care (or at least quality of recording care) potentially improving 
when researchers begin visiting the site. The start point will also increase the likelihood of the 
relevant records having been returned to medical records storage.

Data collection

Data will be collected from each hospital sequentially; within hospitals, data will be collected in 
each research site (Labour ward and A&E) concurrently. Each hospital will require three months 
data collection and processing (outlined in the table below).

Researchers will liaise with key contacts within each hospital (a senior midwife, a lead nurse for 
A&E and a consultant doctor in each clinical area) to negotiate visits and other access issues, 
agree means of communication and ways of working, and discuss preliminary findings. The 
key contacts will help the RFs to comply with local research governance requirements, assist 
with identification of team members for the staff survey, and help to identify the holders of key 
information for the research. Service-user and clinical service-provider advisors will contribute 
to data collection for the holistic measurement of culture. An audit clerk at each site will conduct 
the retrospective audit of patients’ notes. The RFs will co-ordinate data collection and processing, 
supporting key contacts, audit clerks and service-provider and service-user coresearchers.

Planned data collection timetable (each hospital, sequentially)

Week Activity

1 Two day visit (1 RF) to present forthcoming research to relevant staff, liaise with key contacts, begin extraction of notes, initiate 
compilation of staff lists for questionnaires, initiate search for key artefacts (e.g. local protocols). 

2 Telephone and email support for audit clerk and key contacts

3 Mon-Tue visit (2 RF) semistructured observations in labour ward and A&E including some joint observation to establish inter-rater 
reliability. Liaison with key contacts. Preliminary data processing.

4 Wed-Thur visit (1 RF 2 days; service-user and clinical service-provider 1 day each). Data collection, preliminary processing, support 
and liaison as in week 3.

5 Fri-Sat visit (1 RF) data collection, preliminary processing, support and liaison as in week 3

6 Questionnaires distributed to staff. 

7–8 Data analysis

9 Preliminary discussion of findings with key contacts, possible visit (1 RF, 1 day) to clarify any issues that cannot be resolved by 
email or telephone.

10 Questionnaire reminders

11 Data analysis

12 Visit (1 RF, 1 day) to provide feedback to staff

throughout Processing and preliminary analysis of accumulating data set from this and previous hospitals. Negotiation of visits etc. with 
subsequent hospitals.
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Analysis

Data from each dimension of the safety climate scores will be matched with an appropriate 
measure from the audit of notes and suitable categories or variables created from the holistic 
measurement of culture. These data will be analysed using a random effects model to examine 
the levels of agreement between the three measures for each of the sites. This will be carried out 
for agreement between all the domains in the questionnaire and other important ones measured 
during the study. It will allow variations between the different aspects of climate and practice to 
be elicited between and within the sites.

For the larger professional groups (medicine, nursing and midwifery) it may be possible to 
detect profession-specific differences in organisational and safety climate perceptions from 
questionnaire responses. We will also be able to compare questionnaire responses of people who 
have joined teams recently with longer-serving members.
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Planned research schedule

Time Research activity

Sep–Oct 2007 The work notionally allocated to this period will commence as soon as funding is secured, since it will require 
intermittent effort over a period of five to six months.

Research ethics and governance requirements

Confirmation of access to research sites (currently agreed in principle) and negotiation of sequence of data collection 
among hospitals.

Arrangements for piloting A&E holistic measurement

Arrangements for piloting audit of notes

Revisit current selection of research instruments and quality of care measures in light of any new or updated literature 
and instruments

Nov–Dec 07 Advisory panel meeting

Recruit and train service-user and clinical service-provider coresearchers

Pilot A&E holistic measurement

Pilot audit clerk training and notes audit

Finalise negotiation of access with Hospital 1

Jan–Mar 08 Hospital 1 data collection (see details in data collection section)

Apr–Jun 08 Hospital 2 data collection and processing

Jul–Oct 08 Hospital 3 data collection and processing

Conference poster to raise awareness of project and elicit feedback on work in progress

Interim report to funder on work completed to date and any proposed changes to the study

Advisory panel meeting to elicit feedback

Nov 09 Synthesis of data from hospitals 1–3. Pilot final data analysis.

Dec 08–Feb 09 Hospital 4 data collection and processing

Mar–May 09 Hospital 5 data collection and processing

Jun–Sep 09 Hospital 6 data collection and processing

Conference poster/paper to raise awareness of project and elicit feedback on work in progress

Interim report to funder on work completed to date and any proposed changes to the study

Advisory panel meeting to elicit feedback

Oct 09–Dec 09 Hospital 7 data collection and processing

Jan 10–Mar 10 Hospital 8 data collection and processing

April 10-Aug 10 Final data analysis

Comparison of measures – see hypotheses above

Additional comparison of data sets -

Study sites’ responses to the NHS staff survey (selected organisational climate measure) and publicly available NHS 
staff survey for relevant directorates, trusts and the wider sector

Exploration of organisational and safety climate data by profession and level.

Preparation of final report

Presentation of conference paper

Preparation of papers for peer reviewed journals and articles for professional journals
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Appendix 3 

Staff survey

The first page of the questionnaire identified the universities participating in the study and 
outlined the purpose of the research, instructions for completing the questionnaire and the 

handling of responses as follows:

What is this survey and why are we asking you to complete it?

This survey is part of a research study being carried out by City University London and King’s 
College, London (KCL). The research is looking at different ways of measuring organisational 
and safety culture in the NHS – of which this questionnaire is one. By measuring organisational 
and safety culture from different perspectives (questionnaires and observation), and looking at 
how these measurements relate to quality of care (measured by auditing patients’ notes), we can 
investigate how robustly these different tools measure culture. Ultimately, this will help to provide 
better care for patients.

How do I complete this survey?

Please complete the survey for your current job, or the job you do most of the time. If you work 
across two or more NHS employers, please answer in relation to the trust at which you received 
the questionnaire. Please read each question carefully, but give your immediate response by 
ticking the box which best matches your personal view.

Who will see my answers?

The survey is being conducted by City University London and KCL, funded by the MRC-NIHR 
Methodology Research Programme. Your answers will be treated in confidence. Only the 
research team will be able to identify individual responses. No-one in your trust will know 
who has taken part or have access to individual responses. The survey findings will be analysed 
by City University London and KCL, and the results will be presented in a summary report in 
which no individual’s answers can be identified.

The name, postal and e-mail addresses and telephone number of a City University Research 
Fellow were provided to both receive returned questionnaires and as the first point of contact for 
enquiries. Recipients were encouraged to return the questionnaire within 2 weeks by advertising 
a draw for one of ten £10 high street shop vouchers. The second and subsequent pages of the 
questionnaire follow. In questionnaires for ED teams question 10c contained the word nurses, 
which was substituted by midwives in questionnaires for DU teams.
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YOUR JOB 

1. Working hours 

a. How many hours a week are you contracted to work? 
 1 Up to 29 hours  2  30 or more hours a week 

 

2. To what extent do you agree or disagree with  
the following? 

Strongly 
disagree Disagree 

Neither 
agree 
nor 

disagree 
Agree Strongly 

agree 

a I cannot meet all the conflicting demands on my time at work. 1 2 3 4 5 
b I am asked to do work without adequate resources to complete it, 1 2 3 4 5 
c I am required to do unimportant tasks which prevent me completing 

more important ones. 1 2 3 4 5 

d Relationships at work are strained. 1 2 3 4 5 
 

3. To what extent do you agree with the following statements 
about your immediate manager? 

Strongly 
disagree Disagree 

Neither 
agree 
nor 

disagree 

Agree Strongly 
agree 

My immediate manager... 
a ...encourages those who work for her/him to work as a team. 1 2 3 4 5 
b ...can be counted on to help me with a difficult task at work. 1 2 3 4 5 
c ...gives me clear feedback on my work. 1 2 3 4 5 
d ...asks for my opinion before making decisions that affect my work. 1 2 3 4 5 
e ...is supportive in a personal crisis. 1 2 3 4 5 

 

4. The following questions are about team working and relate to the group of people that you work with most closely. 

a Do you have to work closely with other team members to achieve the team's objectives? 1  Yes 2  No 
b Does the team meet regularly to discuss its effectiveness and how it could be improved? 1  Yes 2  No 

 
TRAINING, LEARNING AND DEVELOPMENT 

5. In the past 12 months, have you taken part in any of the following types 
of training, learning or development, paid for or provided by your Trust? Yes No 

 Please tick Yes or No for each type of training   
a Taught courses (internal or external) 1 2 
b Any supervised on-the-job training 1 2 
c Having a mentor 1 2 
d Shadowing someone 1 2 
e E-learning/Online training 1 2 
f Keeping up to date with developments in your type of work (e.g. by reading 

books or journals, or by attending seminars or workshops) 1 2 

g Other methods of training, learning or development (please specify) 
 
______________________________________________________________________________________ 
 

 
 

 
YOUR ORGANISATION 

6. To what extent do you agree or disagree with the following? Strongly 
disagree Disagree 

Neither 
agree nor 
disagree 

Agree Strongly 
agree 

a Managers here try to involve staff in important decisions  1 2 3 4 5 
b Communication between management and staff is effective. 1 2 3 4 5 
c Managers encourage staff to suggest new ideas for improving 

services. 1 2 3 4 5 

d On the whole, the different parts of the Trust communicate 
effectively with each other. 1 2 3 4 5 

e Care of patients / service users is my Trust's top priority. 1 2 3 4 5 

f If I were a patient of this Trust, I would be happy with the 
standard of care provided.  1 2 3 4 5 
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7. Whistle-blowing Yes No Don't 
know 

a  
 

If you were concerned about negligence or wrongdoing by staff in this Trust, would you 
know how to report your concerns? 

1 2  

b Is there a system to report such concerns confidentially? 1 2  9 
 

ERRORS, NEAR MISSES AND INCIDENTS 
8. Please tick yes or no for the following statement Yes No 
 I know how to report errors, near misses or incidents 1 2 

 

9. To what extent do you agree or disagree with 
the following statements?  

Strongly 
disagree Disagree 

Neither 
agree nor 
disagree 

Agree 
Strongly 

agree 
 

a My Trust treats fairly staff who are involved in an error, near 
miss or incident. 1 2 3 4 5 

b My Trust encourages us to report errors, near misses or 
incidents. 1 2 3 4 5 

c My Trust treats reports of errors, near misses or incidents 
confidentially. 1 2 3 4 5 

d My Trust blames or punishes people who make errors, near 
misses or incidents. 1 2 3 4 5 

e When errors, near misses or incidents are reported, my Trust 
takes action to ensure that they do not happen again. 1 2 3 4 5 

f We are informed about errors, near misses and incidents that 
happen in the Trust. 1 2 3 4 5 

g We are given feedback about changes made in response to 
reported errors, near misses and incidents. 1 2 3 4 5 

 
TEAMWORK AND SAFETY CLIMATE IN YOUR TEAM 

10. Teamwork climate Disagree 
Strongly 

Disagree 
Slightly Neutral Agree 

Slightly 
Agree 

Strongly 
Not 

Applicable 

a Nurse input is well received in this clinical area       

b In this clinical area, it is difficult to speak up if I perceive a 
problem with patient care       

c The doctors and nurses here work together as a 
coordinated team       

d 
Disagreements in this clinical area are resolved 
appropriately (i.e., not who is right, but what is best for the 
patient) 

      

e It is easy for staff here to ask questions when there is 
something they don’t understand       

f I have the support I need from other staff to care for 
patients       

 

11. Safety climate  Disagree 
Strongly 

Disagree 
Slightly Neutral Agree 

Slightly 
Agree 

Strongly 
Not 

Applicable 

a.  I would feel safe being treated here as a patient       

b.  I am encouraged by my colleagues to report any patient 
safety concerns I may have       

c.  The culture in this clinical area make it easy to learn from 
the errors of others       

d.  I receive appropriate feedback about my performance       

e.  Medical errors are handled appropriately here       

f.  I know the proper channels to direct questions regarding 
patient safety in this clinical area       

g.  In this clinical area, it is difficult to discuss errors       
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BACKGROUND DETAILS 
We would like to know some of your background details. Answers will be treated in confidence and no one outside the research 

team will be able to identify individual responses. 
 

12. About you 

a Gender:      
 1  Male 2  Female     
       

b Age:      

 1  16-20 2  21-30 3  31-40 4  41-50 5  51-65 6  66+ 
 

13. What is your ethnic group?  
 Prefer not to say   17     
 White Asian/Asian British Chinese and other ethnic group 
 01  British 08  Indian 15  Chinese 
 02 Irish 09  Pakistani 16  Any other ethnic group 
 03 Other White background 10  Bangladeshi (please state) 
  11  Other Asian background ____________________________ 
    
 Mixed  Black/Black British  
 04  White and Black Caribbean 12  Caribbean  
 05  White and Black African 13  African  
 06  White and Asian 14  Any other Black background  
 07  Any other mixed background   

 
14. Do you manage others within the Trust?  
 1  Yes  2  No 

 
15. How many years have you worked for this Trust?  

 If your Trust has merged with another or changed its name, please include in your answer all the time you have worked 
with this Trust and its predecessors 

 1  Less than 1 year 3  3-5 years 5  11-15 years 
 2 1-2 years 4  6-10 years 6  More than 15 years 
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16. What is your occupational group? 
 Please tick one box only 
 Admin & Clerical Registered Nurses and Midwives 
 01  Admin & Clerical  16  Adult / General nurse 
  

Allied Health Professionals  
07  (e.g. physiotherapy, occupational therapy, 
radiography, podiatry, clinical psychology, etc.) 

17  Children’s nurse 
18  Midwife 

 08  Scientific and Technical or Healthcare Scientists or 
support staff (e.g. haematology, clinical biochemistry, 
microbiology) 

Nursing or Healthcare Assistants 
19  Nursing auxiliary / Nursing assistant / Healthcare 
assistant / Midwifery assistant 

 09  Support to Allied Health Professionals  
(e.g. support worker, therapy helper, therapy assistant or 
student) 

Social Care 
20  Social workers (qualified or unqualified) 

   

 Medical and Dental General Management 
 11  Medical - Consultant 23   General Management 
 12  Medical - In Training (e.g. Foundation Y1, SHO / 

Foundation Y2, SpRs) 
(N.B. If you are a manager and can choose a group from 
elsewhere in the list, please select that other occupational 
group)  13  Medical – Other (e.g. Staff and Associate 

Specialists / Non-consultant career grade) 
   
 NHS Infrastructure Other 
 15  Maintenance / Ancillary (e.g. housekeeping, 

domestic staff, maintenance, facilities, estates) 
24  Other occupational group (please specify) 

 

17. If you have any additional comments about working in this organisation, please write them below and/or use a 
separate page 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Thank you for completing the survey. Your time and participation are greatly appreciated. 

Please return to Stephen Abbott, City University, 20 Bartholomew Close, London EC1A 7QN 
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Appendix 4 

New variables created for summary survey-
based organisational climate scores

Proportion of respondents answering ‘yes’ to whistle-blowing and reporting errors questions

Site Knows how to report concerns
Believes concerns can be reported 
confidentially

Knows how to report errors, near-
misses or incidents n

1 0.855 0.667 0.889 36

2 0.667 0.519 0.778 27

3 0.855 0.675 0.964 83

4 0.947 0.789 1.000 38

5 0.800 0.629 0.886 35

6 0.929 0.821 0.964 28

7 0.765 0.647 0.882 17

8 1.000 0.857 0.714 7

9 0.865 0.595 0.973 37

10 0.933 0.767 0.867 30

11 0.920 0.640 0.960 25

12 0.815 0.704 0.852 27

13 0.952 0.714 0.952 21

14 0.880 0.840 1.000 25

15 0.925 0.725 0.975 40

16 0.892 0.782 0.964 55
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Appendix 5 

Strand B data collection prompt sheet

Safety culture: observation checklist

Work environment

Justification of staffing levels/skill mix for workload

Review of staffing/skill mix ratios

Staffing levels maintained at recommended level

Skill mix maintained at preset level

Systems in place to report instances where staffing falls below accepted level

Annual review of number/type and appropriateness of equipment for workload on unit

Action results from incident reports

Accessible documentation of list of unit’s equipment

Equipment maintenance checks carried out regularly

Administrative support [visible, given and used appropriately]

Managerial support [visible, given, used appropriately]

Coordinator/consultant demonstrating team situational awareness, able to manage workload/staffing, etc.

Team factors

Supervision explicitly documented for junior staff on rotas

Prioritisation of teaching and learning/CPD (e.g. regular timetabled teaching sessions)

Regular multidisciplinary team handover

Decisions/plans reviewed at regular time points and when required

Inter professional respect/collaboration

Uniprofessional respect and collaboration

Staff prioritisation of social as well as task factors

Effective use of whiteboard for team situational awareness

Inclusively and ownership of handover amongst all staff

Inclusively and ownership of whiteboard amongst all staff

Staff seeking and receiving help from seniors/colleagues

Staff demonstrating error wisdom

Individual staff factors

Staff use of appropriate knowledge and skills to care for clients

Use of management skills to organise, anticipate and prioritise workload on unit

High levels of motivation amongst staff

Support for one another – pulling together

Task factors

Recently reviewed, locally agreed protocols relating to selected conditions

Safety policies and standards pertinent to the clinical area (e.g. local risk management policies, equipment maintenance policies, controlled drug 
checking policies, transfer standards)

Regular mortality and morbidity/clinical governance/audit meetings

Protocols, policies and guidelines; easily accessible

Whistle-blowing mechanism in place

Staff aware of existence of protocols, etc., and where to seek guidance

Public display of important safety information

Staff reading notices, updating
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Patient characteristics

Access to appropriate support services (e.g. interpreters)

Infrastructure to support patient workload (i.e. size of unit, size and location of whiteboard)
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Appendix 6 

Scoring guide for observation-based 
evaluation of culture

Domains for scoring

Scores were as follows;

0 = consistent lack of features of a safety culture

1 = frequent lack of features of a safety culture

2 = frequent presence of features of a safety culture

3 = consistent presence of features of a safety culture

1. Organisation and work environment factors

Staffing

Documentary or key informant data on establishment, recruitment and sickness

Degree to which staff are busy/say that they are busy; use of bank staff/locums/overtime/need to call staff in or rebalance skill mix of team at short 
notice

Premises/equipment

Size of unit (space, capacity); equipment for tests and treatment; IT and telephone systems; public safety measures (emergency exits, hand-
washing)

Information about premises, equipment, maintenance and upgrades

Administrative, managerial and other support

Availability and use of administrative and portering support, and of allied health professionals; presence of senior management (i.e. those working at 
level above frontline clinical team)

Support deficits of any sort

2. Team factors

Informal training and supervision

Informal teaching and learning especially for junior staff and students

Leadership and responsibility

Leadership offered by shift coordinator and consultants, and whether accepted

Situational awareness

Staff take responsibility for their own work 

Respect/warmth/collegiality

Quality of interactions within and between professions

Information exchange within the team

Frequency and content of interactions about workload and patients/clients within and between professions

Mutual support

Personal and task support offered and received within and across professions
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Appendix 7 

Data extraction sheet for fractured neck of 
femur (audit)

Study case 
number

Presenting 
complaint

Date: Earliest time 
noted

Initial 
assessment

Diagnosis Allergies 
recorded

Medic 
assessment

# Standard Looking for: Comments

1 Pain score recorded on arrival Pain score Value: Time: 

If pain assessed, but not 
scored:

Pain assessed with descriptor e.g. mild/
moderate/severe pain? Y/N

Details: Time:

OR: Pain assessed without descriptor e.g. in pain? 
Y/N 

Details: Time:

If no pain score or 
assessment:

Reason recorded in notes? Y/N Details: Time:

2 Time from arrival to receive 
analgesia

Analgesia given Y/N Time: If analgesia not given, was it 
prescribed? Y/N

Analgesia examples: IV morphine, ketarolac, diclofenac, codeine phosphate, co-codamol. (Standard specifies ‘If pain score >3’, but record 
details requested here in all cases)

3 Time from arrival to X-ray X-ray done within 60 mins? Yes:

No:

Time:

If X-ray not ordered: Reason recorded in notes? Yes:

No:

4 If in pain, evidence of re-
evaluation of pain

Aim for 30 mins if severe, 60 
if moderate pain 

Pain re-evaluated? Yes/No  
(circle one)

Time:

Evidence might be record of re-evaluation, or pain score or descriptor, or additional analgesia prescribed and/or given

If no pain re-assessment: Reason recorded in notes? Yes:

No:

Time:

Further action if required Additional analgesia given 
Y/N

Time: If analgesia not given, was it 
prescribed? Y/N

5 Time to ward Time: 

Comments
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