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Abstract

ultimately improve quality of health care.

Background: Organisations need to systematically identify contributory factors (or causes) which impact on patient
safety in order to effectively learn from error. Investigations of error have tended to focus on taking a reactive
approach to learning from error, mainly relying on incident-reporting systems. Existing frameworks which aim to
identify latent causes of error rely almost exclusively on evidence from non-healthcare settings. In view of this, the
Yorkshire Contributory Factors Framework (YCFF) was developed in the hospital setting. Eighty-five percent of
healthcare contacts occur in primary care. As a result, this review will build on the work that produced the YCFF, by
examining the empirical evidence that relates to the contributory factors of error within a primary care setting.

Methods/design: Four electronic bibliographic databases will be searched: MEDLINE, Embase, Psycinfo and
CINAHL. The database search will be supplemented by additional search methodologies including citation
searching and snowballing strategies which include reviewing reference lists and reviewing relevant journal table
of contents, that is, BMJ Quality and Safety. Our search strategy will include search combinations of three key blocks
of terms. Studies will not be excluded based on design. Included studies will be empirical studies conducted in a
primary care setting. They will include some description of the factors that contribute to patient safety. One
reviewer (SG) will screen all the titles and abstracts, whilst a second reviewer will screen 50% of the abstracts. Two
reviewers (SG and AH) will perform study selection, quality assessment and data extraction using standard forms.
Disagreements will be resolved through discussion or third party adjudication. Data to be collected include study
characteristics (year, objective, research method, setting, country), participant characteristics (number, age, gender,
diagnoses), patient safety incident type and characteristics, practice characteristics and study outcomes.

Discussion: The review will summarise the literature relating to contributory factors to patient safety incidents in
primary care. The findings from this review will provide an evidence-based contributory factors framework for use
in the primary care setting. It will increase understanding of factors that contribute to patient safety incidents and
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Background

Organisations need to systematically identify contribu-
tory factors (or causes) which impact on patient safety in
order to effectively learn from error [1]. We define
contributory factors as both proximal and latent causes
of error, some examples of the contributory factors
identified in hospital settings include communication,
individual factors, physical environment and quality of
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treatment (see Figure 1). Investigations of error have
tended to focus on taking a reactive approach to learn-
ing from error, mainly relying on incident-reporting
systems. These systems have been criticised due to
under-reporting [2] and a tendency to focus on the
proximal causes of incidents [3,4]. Moreover, although
there are a number of existing frameworks which aim to
identify latent causes of error, for example, Eindhoven
classification [5], WHO patient safety classification [6],
the London Protocol [7], the Veterans Affairs Root Cause
Analysis System [8], the Australian Incident Monitoring
System (AIMS) [9], the LINNEAUS Patient Safety Classifi-
cation for Primary Care [10] and a taxonomy of medical
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B Active failures
Situational Factors
Local Working Conditions
Latent/Organisational Factors

Latent/External Factors

Factor Definition

Active failures Any failure in performance or behaviour (eg, error, mistake, violation) of the person at the 'sharp-end’ (the health
professional)

Communication systems Effectiveness of the processes and systems in place for the exchange and sharing of information between staff, patients,

groups, departments and services. This includes both written (eg, documentation) and verbal (eg, handover)
communication systems

Equipment and supplies Availability and functioning of equipment and supplies

External policy context Nationally driven policies / directives that impact on the level and quality of resources available to hospitals

Design of equipment and supplies The design of equipment and supplies to overcome physical and performance limitations

Individual factors Characteristics of the person delivering care that may contribute in some way to active failures. Examples of such factors
include inexperience, stress, personality, attitudes.

Lines of responsibility Existence of clear lines of responsibility clarifying accountability of staff members and delineating the job role

Management of staff and staffing levels The appropriate management and allocation of staff to ensure adequate skill mix and staffing levels for the volume of work

Patient factors Those features of the patient that make caring for them more difficult and therefore more prone to error. These might
include abnormal physiology, language difficulties, personality characteristics (eg, aggressive attitude).

Physical environment Features of the physical environment that help or hinder safe practice. This refers to the layout of the unit, the fixtures and
fittings and the level of noise, lighting, temperature etc.

Policy and procedures The existence of formal and written guidance for the appropriate conduct of work tasks and processes. This can also
include situations where procedures are available but contradictory, incomprehensible or of otherwise poor quality

Safety culture Organisational values, beliefs, and practices surrounding the management of safety and learning from error

Scheduling and bed management Adequate scheduling to manage patient throughput minimising delays and excessive workload

Staff workload Level of activity and pressures on time during a shift

Supervision and leadership The availability and quality of direct and local supervision and leadership

Support from central functions Availability and adequacy of central services in support the functioning of wards/ units. This might include support from

Information Technology and Human Resources, portering services, estates or clinically related services such as radiology,
phlebotomy, pharmacy.

Task characteristics Factors related to specific patient related tasks which may make individuals vulnerable to error

Team factors Any factor related to the working of different professionals within a group which they may be able to change to improve
patient safety

Training and education Access to correct, timely and appropriate training both specific (eg, Task related) and general (eg, Organisation related)

Figure 1 Yorkshire contributory factors framework.

errors in family practice [11], these rely almost exclusively  clearly a need to develop an empirically based contributory
on evidence from non-healthcare settings [12,13], which  factors framework specific to the healthcare context. This
are very different in structure to health care. There was led to a recent systematic review that aimed to identify the
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factors that contribute to patient safety incidents within a
hospital setting and to develop a contributory factors
framework [14]. This framework is known as the Yorkshire
Contributory Factors Framework (YCFF) and is the first of
its kind (see Figure 1 for more details).

It is becoming increasingly recognised that patient
safety research has tended to focus mainly on the sec-
ondary care setting, with comparatively little research
within a primary care setting [15]. Given that 85% of all
healthcare contacts occur in primary care [16], there is
clearly a need to examine patient safety within a primary
care setting. In addition, primary care is more diverse,
has a broader scope and is varied in its structure and
infrastructure which make it more vulnerable to error
than a regulated hospital environment [11]. More re-
cently, this has led to a greater focus on patient safety in
a primary care setting, and the recognition that, al-
though less is known about errors in primary care [17],
errors in primary care are often very different from those
found in a hospital setting [11]. Factors that contribute
to error in a primary care setting tend to be more focused
on the time between visits, poor care co-ordination
amongst clinicians, the complexity of medication regi-
mens and problems with access to services [17]. Given the
obvious differences between the types of errors that occur
in a hospital and primary care setting, there is a need to
develop an evidenced-based contributory factors frame-
work that is relevant to a primary care setting. This review
will build on the work of Lawton et al. [14], by examining
the empirical evidence that relates to the contributory fac-
tors of error within a primary care setting.

Aims
This review aims to use a similar methodology that was
used to develop the YCFF [14] but with a focus on pri-
mary care. We will use the YCFF as a guide to develop a
framework in primary care. However, we anticipate that
the contributory factors and the resulting framework of
the current review will differ from the YCFF [14], given
the differences in the types of error occurring between
the hospital and primary care settings [11].

Consistent with the approach taken by Lawton et al.,
this systematic review has two objectives:

1. To identify factors contributing to patient safety
incidents within a primary care setting.

2. To build a draft contributory factors framework for
primary care. Further qualitative work will follow to
test and further develop the framework.

Methods/design

This review adheres to published guidelines for conduct-
ing and reporting systematic reviews [18]. The review is
not registered with PROSPERO.
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Search strategy
Four electronic bibliographic databases will be searched:
MEDLINE, Embase, PsycInfo and CINAHL. We will also
identify eligible studies by checking the reference lists of
those studies identified in the search that meet our in-
clusion criteria.

Our search strategy will include search combinations
of three key blocks of terms: System/contributory Fac-
tors, Patient Safety and Primary Care, similar to those
used in the previous review [14], except the context is
primary care. An example of our search strategy and the
terms used (in MEDLINE) is listed in Figure 2.

Eligibility criteria

Studies will be excluded if they fail to meet (a “NO” choice)
any of the 3 criteria. Studies will be eligible for full-text
screening if they fully (a “YES” choice to each criterion) or
partly (one or more “UNSURE” choice) meet criteria Al,
A2 and A3.

A. For any study type (including review articles and
opinion pieces):
1) Is it an empirical research?
YES, NO, UNSURE
Is it worth continuing?
2) Does it make reference to contributory factors to
patient safety incidents?
YES, NO, UNSURE
Is it worth continuing?
3) The research has been conducted in primary
care?
YES, NO, UNSURE
Is it worth continuing?

We will include:

e Types of studies: We will include empirical studies
which provide data on factors that contribute to
patient safety incidents in primary care. Study
designs will not be restricted and will include both
quantitative designs (that is, randomised controlled
trials, quasi-experimental studies, cohort studies,
cross-sectional studies) and qualitative studies
including case studies. We will also include grey
literature reports.

e Types of participants: patients in primary care. We
will not exclude participants on the basis of age or
diagnosis.

e Phenomena of interest: contributory factors of active
failures or threats to patient safety. On the basis of
the findings, an existing systematic review which
examined contributory factors to patient safety
incidents in secondary care settings, we anticipate
that such contributory factors may include
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Figure 2 Search strategy.

i Searches
I S18
I~ S17
I~ S16
I~ S15
I~ S14
r S13
I~ S12
™ S11
r S10
r S9
™ S8
. S7
I~ S6
™ S5
r S4
r S3
r S2
r S1

S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17

AB safety OR Tl safety

AB patient safety incident* OR Tl patient safety incident*

AB human error* OR Tl human error*

AB near miss* OR Tl near miss*

AB adverse event* OR Tl adverse event*

AB unsafe act* OR Tl unsafe act*

AB active failure* OR Tl active failure*

AB violation* OR Tl violation*

S1 ORS2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8

AB error* management OR Tl error* management

AB contributory factor* OR Tl contributory factor*

AB workplace factor* OR Tl workplace factor*

AB ( potential wl (error* or failure*) ) OR Tl ( potential wl (error* or failure*) )

AB ( organiSation W1 (failure* or factor*) ) OR Tl ( organiSation W1 (failure* or factor*) )

AB ( organization W1 (failure* or factor*) ) OR Tl ( organization W1 (failure* or factor*) )

AB ( system* W1 (factor* or error* or weakness* or error* or failure* or cause* or safety)
) ORTI ( system™ W1 (factor* or error* or weakness* or error* or failure* or cause* or
safety) )

AB ( latent W1 (cause* or error* or failure* or factor* or threat*) ) OR Tl ( latent W1
(cause* or error* or failure* or factor* or threat*) )
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healthcare system/organisational factors (for
example, communication failures between different
professionals or patient-professional communication
failures, staff workload, training/education, supervision/
leadership, availability/use of equipment and supplies;
policy issues; characteristics of the physical
environment), health professional factors (inexperience,
stress, personality attitudes) and patient factors

(for example, language problems, personality
characteristics, multimorbidity).

e Setting/context: We will focus on identifying studies
conducted in primary care. We will also include
studies conducted in the interface of primary and
secondary care. We defined primary care as ‘the
medical care involving first contact and on-going
care to patients, regardless of the patient’s age,
gender or presenting problem’ [19]. We will not
restrict our search in specific geographical areas or
date of publication.

We will exclude:

e Articles not published in English (for pragmatic
reasons such as translation difficulties)

e Non-empirical studies (primarily because we aim to
build our conceptual framework based on empirical
evidence rather than theoretical hypotheses and
views that have not been empirically tested.
Additionally, we do not expect to find any relevant
systematic reviews of empirical studies given the lack
of systematic evidence in this research area)

e Studies that report only patient safety incidents
without providing information on factors that may
account for these incidents

e Studies relating to home care (considered to be
contextually different from general primary care
settings).

Management of search outcomes and study eligibility
screening
The results of the searches of each database will be
exported to an Endnote reference management database
(version X4) and merged to identify and delete duplicates.
We will use the taxonomy proposed by intra-
EuropeanLINNEAUS Euro-PC collaboration for abstract
and full-text screening. According to this taxonomy, patient
safety incidents fall into three categories, access of health
care (that is, incident related to availability, accessibility,
accommodation, affordability and acceptability of health
care), clinical task (that is, incident related to history/
examination/problem identification, diagnosis, treatment,
delivery, rehabilitation, prevention) and organisational
task (that is, incident related to administration, supervi-
sion/management, maintenance, payment).
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Using PRISMA guidelines [18], screening will be com-
pleted in two stages (see Figure 3). Initially, the titles
and abstracts of the identified studies will be screened
for eligibility (see ‘Eligibility criteria’ section). A propor-
tion of titles and abstracts (50%) will be screened by two
researchers independently to assess reliability using the
kappa statistic. Assuming reliability is confirmed, screen-
ing of the remaining titles and abstracts will be com-
pleted by one reviewer.

Eligibility criteria

Next, the full texts of studies initially assessed as ‘rele-
vant’ for the review will be retrieved and checked against
our inclusion/exclusion criteria. Full-text screening will
be completed by two researchers independently, with
disagreements resolved by discussion.

Methodological quality of the studies

Quantitative studies: We expect the main body of the re-
search included in this review to be observational studies
(cross-sectional or prospective). Thus, for the main bulk
of anticipated studies (observational studies), we decided
to assess the methodological quality using criteria
adapted from guidance on the assessment of observa-
tional studies [20]. The quality review will include as-
sessment of the design, conduct and analysis of each
study and will be used as a framework for the narrative
synthesis of the results. Three key criteria will be used to
conduct the quality review, and each study will be
awarded one point for each criterion met These key cri-
teria are:

1) A response rate of 70% or greater at baseline

2) Adequate control for confounding factors in analysis

3) A follow-up rate of greater than 70% (in prospective
studies).

These criteria allow rapid evaluation and have been
previously used by members of our research group to as-
sess the methodological quality of observational studies
[21]. The criteria will not be used to exclude papers
prior to the synthesis; rather, it will be used to provide a
context for the interpretation of the findings. The meth-
odological appraisal of any randomised controlled trials
(RCTs) identified in this review will be assessed using
the Cochrane risk of bias assessment tool [20]. However,
if a range of different types of experimental studies are
identified including RCTs, non-randomised trials, con-
trolled before after studies and time series studies, the
methodological quality of those studies will be assessed
using nine standardised criteria developed by the Effect-
ive Practice and Organisation of Care (EPOC) [17].

Qualitative studies: The methodological appraisal of
qualitative studies indentified in this review will be
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CINAH EMBASE
A 4

Medline Psyclnfo
A 4

Identify duplicates H

Create database
Original articles

SCREENING Review 10% for
(titles/abstracts) homogeneity

Rejected by 2

Accepted by at
least 1 reviewer

reviewers
EXCLUDE SCREENING Review 25% for
(full text) homogeneity
Rejected by 2 Accepted by 2 Accepted by 1
reviewers reviewers of 2 reviewers

EXCLUDE

INCLUDE

Discussion until
consensus achieved

Figure 3 Screening process.

EXCLUDE

assessed using the Critical Appraisals Skills Checklist
(CASP) for qualitative studies [22].

Each paper will be independently appraised by two re-
viewers, and discrepancies will be resolved by discussion.

Data extraction
A data extraction sheet will be devised that will include

the following:

e Study characteristics - year, objective, research
method, setting, country.

e DParticipant characteristics - number, age, gender,
diagnoses.

e Datient safety incident type and characteristics

e DPractice characteristics

e Main outcomes
I. Contributory factors to patient safety in
primary care
e Results of the study quality appraisal.

Data extraction will be completed by two researchers.
Disagreement will be resolved by discussion until con-
sensus is reached.

Data synthesis

The outcomes of the systematic review will be organized
and presented descriptively. The heterogeneity of the re-
search designs and outcomes of this review are unlikely
to allow the use of formal meta-analytic procedures.
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On the basis of a previous paradigm in hospital set-
tings [14], a contributory factor framework will be devel-
oped. Studies will be categorised by types/domains of
contributory factors to patient safety (that is, communi-
cation failures, equipment and supply, active failures and
so on) in primary care. Coding contributory factors into
different domains will be conducted by two authors in-
dependently. In addition, expert advice (RL) will be
sought about the contributory factor coding process. De-
pending upon the consistency in reporting methods and
the number of studies retrieved, we aim to further group
studies according to study design and methodological
quality. This synthesis will be performed by the lead
author (SG) and then reviewed independently by co-
authors. Disagreements will be resolved by consensus.

Discussion

The review aims to build on the work of another system-
atic review [14], conducted in the hospital setting by two
of the authors on this protocol (Giles and Lawton). It
will summarise the literature relating to contributory
factors to patient safety incidents in primary care. The
findings from this review will provide an evidence-based
contributory factors framework for use in the primary
care setting. It will increase understanding of factors that
contribute to patient safety incidents and ultimately im-
prove quality of health care.
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