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ABSTRACT
Importance Improving patient safety is at the
forefront of policy and practice. While
considerable progress has been made in
understanding the frequency, causes and
consequences of error in hospitals, less is known
about the safety of primary care.
Objective We investigated how often patient
safety incidents occur in primary care and how
often these were associated with patient harm.
Evidence review We searched 18 databases
and contacted international experts to identify
published and unpublished studies available
between 1 January 1980 and 31 July 2014.
Patient safety incidents of any type were eligible.
Eligible studies were critically appraised using
validated instruments and data were descriptively
and narratively synthesised.
Findings Nine systematic reviews and 100
primary studies were included. Studies reported
between <1 and 24 patient safety incidents per
100 consultations. The median from population-
based record review studies was 2–3 incidents
for every 100 consultations/records reviewed. It
was estimated that around 4% of these incidents
may be associated with severe harm, defined as
significantly impacting on a patient’s well-being,
including long-term physical or psychological
issues or death (range <1% to 44% of
incidents). Incidents relating to diagnosis and
prescribing were most likely to result in severe
harm.
Conclusions and relevance Millions of people
throughout the world use primary care services
on any given day. This review suggests that
safety incidents are relatively common, but
most do not result in serious harm that reaches
the patient. Diagnostic and prescribing
incidents are the most likely to result in
avoidable harm.
Systematic review registration This
systematic review is registered with the
International Prospective Register of Systematic
Reviews (PROSPERO CRD42012002304).

INTRODUCTION
Health services strive to provide good
quality care, but sometimes people are
inadvertently harmed.1 Between 3% and
17% of people admitted to hospital may
experience a safety incident,1–6 and it is
commonly reported that about 10% of
hospitalised patients may experience
harm.7–9 Over the last two decades, a
substantial body of work has been under-
taken to understand the reasons for
patient safety incidents to occur in hospi-
tals and the effectiveness of interventions
to avoid and reduce the impact of such
incidents.10–15 Far less is known about
the nature, causes or consequences of
incidents in primary care.16 This may be
due to many factors, including the
assumption that primary care is safer
than hospital care, because primary care
is in the early stages of development in
some parts of the world, and because
primary care medical records may not
always be easily accessible, thus making it
difficult to study patient safety incidents.
An important first step in preventing

harm in primary care is to understand
how often patient safety incidents occur,
what type of incidents occur, and what
impact they have. This is particularly
important given the drive for universal
access, which is predicated on enhanced
provision of primary care.17 18 The
global drive towards primary care-based
models of care has been supported by
WHO in low-income and middle-income
countries and economic pressures in
industrialised nations. This is particularly
true in the USA, which is expanding
primary care through the creation of
Accountable Care Organizations and
Patient-Centered Medical Homes. It is
important to understand how this expan-
sion can proceed in a safe, sustainable
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manner. We were commissioned by WHO to investi-
gate the frequency of patient safety incidents in
primary care and the resulting harm in order to set
the scene for deliberations on how to prevent inci-
dents and minimise their impact.

METHODS
This systematic review of published and unpublished
literature was conducted according to PRISMA guide-
lines.19 Our review is registered with the PROSPERO
database (PROSPERO CRD42012002304). We
provide a summary of our methods below. Readers
are referred to full details about the methodology
which is freely available online, including as part of
the online supplementary material.20

Inclusion and exclusion criteria
Studies were eligible for inclusion if they were system-
atic reviews or primary research conducted in humans
and focused on patient safety incidents in primary
care. Box 1 outlines how we defined primary care,
safety incidents, severity of harm and other key terms.
We were interested in studies that included data about
one or more of the following:
1. Number of safety incidents
2. Type of safety incidents
3. Severity of harm associated with safety incidents

Primary care varies widely between and within
countries so our search strategy covered a broad range
of care delivered outside hospital.23–29 However, for
the purposes of this article, we focused on studies
describing models of care that were comparable with
US notions of primary care and incidents of commis-
sion rather than omission (see box 1 for definitions).
A broader range of studies were identified on topics
such as community pharmacy, but these have not been
summarised here. Similarly, studies with a broad
‘ambulatory care’ focus were not included if these
combined settings such as hospital, outpatients and
primary care. Only studies with a primary care focus
were included where that focus could be ascertained
from the title and from the abstract.
Studies that aimed to test an intervention and col-

lected safety data incidentally were not included,
because the aim was to investigate the frequency of
safety incidents and harm in routine practice, not
when an intervention was undertaken.
Published and unpublished research available between

1 January 1980 and 31 July 2014 was eligible. Eligible
study types were (1) systematic reviews; (2) primary
studies not included in the reviews; and (3) primary
studies included in the reviews only if they contained
empirical data to feed into the calculation of specific
estimates of harm that were not available in the reviews
themselves (33 studies). Non-systematic reviews, case
series or case reports were not eligible for inclusion and

Box 1 Definitions of terms used in the review

Harm—no harm, low harm, moderate harm and severe
harm
Harm was defined as impairing the structure or function of
the body or mind. This may include pain, nausea, psycho-
logical distress, disability or death. The criteria used in indi-
vidual studies included in the review were extracted but we
standardised the descriptors of harm based on methods
suggested by UK’s National Patient Safety Agency:21

▸ No harm: any patient safety incident that had the
potential to cause harm but was prevented, resulting
in no harm, or that ran to completion but no harm
occurred

▸ Low harm: required extra observation or minor treat-
ment and caused minimal harm

▸ Moderate harm: resulted in a moderate increase in
treatment and caused significant but not permanent
harm (an example would be hospitalisation)

▸ Severe harm: resulted in permanent harm such as
disability, death or long-lasting physical or mental
consequences

Incidents of commission
Incidents of commission were defined as those occurring
when something was actively done incorrectly or
inappropriately, such as prescribing the wrong dose of
medication.
Incidents of omission
Incidents of omission were defined as those occurring
when there was a lapse in the quality of care. Such inci-
dents were outside the scope of the review.
Patient safety incidents
Patient safety incidents were defined as any unintended
or unexpected incident(s) that could have or were judged
to have led to patient harm. ‘Patient safety incident’ is
an umbrella term which is used to describe a single inci-
dent or a series of incidents that occur over time. The
Linnaeus taxonomy is a primary care patient safety classi-
fication system that categorises incidents into ‘Process
incidents’ or ‘Knowledge or skill incidents’ and then
further divides these into subcategories.22 This taxonomy
was used as an initial coding framework to group studies
based on their primary focus of investigation. Studies
including incidents that could not be classified in this
way were categorised as ‘Other.’
Primary care
Primary care was defined as ‘first port of call’ generalist
care, delivered outside hospital inpatient settings.
Although in some countries primary care includes, for
example, community nursing and community pharmacy
in addition to family practice clinics, for the purposes of
this review we used the following definition of the US
primary care workforce: “…includes the specialties of
family practice, general practice, general internal medi-
cine, and general paediatrics and, for women patients,
obstetricians and gynaecologists.”21

Systematic review
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nor were studies included in other systematic reviews
that did not contain exact rates of harms for use in our
calculations

Search strategy and study selection
Search terms were developed based on an inter-
national taxonomy for patient safety and previous
work.22 30–36 Our search terms are available via the
online supplementary material.20

Eighteen databases containing published and unpub-
lished literature were searched, including: African Index
Medicus, African Journals Online, Bioline International,
CINAHL, Embase, IndMED, HINARI, Iran MEDEX,
Korean MED, Latin American and Caribbean Health
Sciences, Medline, NepJOL, PsycINFO, Thai Index
Medicus, WHOLIS, Google Scholar, SIGLE. The final
three databases in this list include grey literature. We
also searched ‘The Grey Literature Report’ (http://www.
greylit.org/) and the Agency for Healthcare Research
and Quality (AHRQ) Patient Safety Network (http://
www.psnet.arhq.gov) which is a patient safety literature
clearing house. WHO invited an international panel of
primary care clinicians and policy-makers to identify
additional published and unpublished studies. Further
material was sought using the bibliographies of identi-
fied papers and by contacting experts through WHO’s
six regional offices.
Where primary studies appeared in the systematic

reviews that met our inclusion criteria, these were not
analysed separately.
Studies identified as potentially suitable were

assessed for inclusion by two independent reviewers
(SSP and AC-S), with arbitration by a third reviewer
(AS), if necessary. The full text of all papers was
rescreened by a third reviewer (DdS) when revising
the manuscript.

Quality assessment
Studies were quality appraised to assess internal and
external validity37 using the Critical Appraisal Skills
Programme for systematic reviews38 and the Evidence
Based Library and Information Practice Critical
Appraisal Checklist for epidemiological studies.39 An
overall grading of the individual components was
given for each study. Quality appraisal was independ-
ently carried out by two reviewers (SSP and AC-S, or
KMC and SAS). Disagreements were resolved through
discussion, with arbitration by an additional reviewer,
if necessary (AS).

Data extraction and synthesis
Preliminary data were abstracted onto a customised data
extraction sheet by two independent reviewers (SSP and
AC-S, or KMC and SAS), with arbitration by an add-
itional reviewer if necessary (AS). Data were then
re-extracted by a third reviewer (DdS) about country of
origin; study design; measurement methods; frequencies
of patient safety incidents and burden of harm.

There was significant heterogeneity in the countries
of origin, research methods used, type of safety inci-
dents analysed and metrics so it was not appropriate
to combine the data using meta-analysis. A descriptive
and narrative synthesis of the data was undertaken.
The frequency of incidents and harm were tabulated
and graphed. Median incident rates were calculated
based on population-based record review studies.
This review does not aim to provide a definitive

summary statistic for the frequency of incidents, but
rather to show the range in estimates. The rate of per
100 consultations/people/prescriptions was either
drawn directly from articles or calculated from data
provided in the articles. For example, if articles pro-
vided a percentage, we reframed this as a rate out of
100. Equally, if articles provided a numerator and
denominator, we converted this to a denominator of
100, if appropriate. This does not allow exact compar-
ability because the unit of measurement differed
between studies (people/prescriptions/consultations),
but provides a summary of broad trends.

FINDINGS
Number, type and setting of studies included
We screened 61 521 articles and 109 studies met our
inclusion criteria: 9 systematic reviews and 100
primary studies (see figure 1). Eighty-eight per cent of
the systematic reviews (8/9) and 12% of the primary
studies (12/100) were judged to be of high quality.
Thirty-six per cent of studies were from the USA or

Canada (39/109), 39% were from Europe (43/109),
13% were from other Organization for Economic
Co-operation and Development (OECD) countries
(14/109) and 12% were from non-OECD countries
(13/109). All studies focused on primary care/family
practice/general practice clinics (or aggregated data
drawn from these services). Most studies used record
review or prescription review to measure safety inci-
dents so they were using an epidemiological measure-
ment approach. A minority used incident reporting
systems and very few used interviews or surveys. The
online supplement provides a summary of the
characteristics, methods and findings of each study.20

Frequency of patient safety incidents in primary care
Fifty-nine studies (some of which were reported in
more than one paper) provided an estimate of the fre-
quency of patient safety incidents (see online supple-
mentary table S1). Twelve studies collating ‘any type
of patient safety incident’ reported between <1 and
24 incidents per 100 consultations (see figure 2).
Most of the studies reporting incident rates were not
of high quality, though most involved record review
or review of prescriptions, coupled with the large
variation in estimates; this means that we cannot con-
fidently state the rate of patient safety incidents in
primary care. However, the median of studies based
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on record review was 2 to 3 incidents per 100 consul-
tations/patient records reviewed.

Types of safety incidents
Studies documenting the type of safety incidents identi-
fied that the three most common categories were:

administrative and communication incidents; diagnostic
incidents; and prescribing and medication management
incidents. Although some studies defined ‘communica-
tion issues’ as safety incidents, the majority of these inci-
dents did not result in harm. The severity of harm
associated with incidents is described below.

Figure 2 Safety incidents per 100 primary care consultations/records—results from 12 studies.

Figure 1 PRISMA diagram of studies included in the review.
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It is outside the scope of this review to comment
about all the types of incidents and their relative fre-
quency, but we provide some broad ranges to show
the variation in research. For instance, the proportion
of incidents relating to administrative and communica-
tion issues ranged between 6% and 67% of all inci-
dents in individual studies.40–49 Some studies
estimated that administration incidents occurred in at
least 6% of patient contacts.50 Most of these incidents
related to issues such as incomplete, unavailable,
unclear or incorrect documentation;7 22 51 52 inappro-
priate monitoring of laboratory tests;53 or insufficient
communication between providers or between profes-
sionals and patients.54

Studies of incident reporting systems suggest diag-
nostic incidents were responsible for 4% to 45% of
all reported patient safety related incidents.51 54 55

Common diagnostic incidents related to misdiagnosis
or missed diagnoses.
Thirty-five studies focused explicitly on prescribing

incidents, where the rate was between 1 and 90 out
of 100 prescriptions issued (see online supplementary
table S2). The figures were higher in studies that
focused on particular subgroups, such as the elderly
or those taking multiple medications.56–59 It was diffi-
cult to compare these studies because they used differ-
ent measurement approaches and focused on specific
patient populations.
Estimates of the rate of dispensing incidents in

primary care also varied widely, from less than 2% of
prescriptions51 60–64 to up to 65%.52 These variations
are likely to reflect the different definitions used (such as
whether or not ‘not specifying the route of administra-
tion’ was listed as an incident),65 study designs,51 54 66 67

and focusing on certain subsets of patients such as those
receiving psychotropic medications,68 those with poly-
pharmacy57 or those in care homes.59

Results varied depending on whether the studies
were high or lower quality. For example, a systematic
review found that retrospective studies yielded a lower
estimate of adverse drug events (3%),69 compared
with prospective evaluations (10%).70 Therefore, as
with the overall rate of safety incidents, it is not pos-
sible to draw firm conclusions about the rate of con-
sultations or people who experience diagnosis,
communication or medication incidents, but we can
say that these three broad categories made up the bulk
of incidents recorded.

Harm associated with patient safety related incidents
Although patient safety incidents may be relatively
common in primary care, many incidents did not
result in actual harm. For instance, ‘safety incidents’
may include illegible handwriting on prescriptions,
even if such incidents do not ultimately impact on
well-being. The definition of ‘safety incidents’ often
included processes rather than direct patient impacts.

As with estimates of the quantity and type of inci-
dents in primary care, estimates of harm also varied
widely. Online supplementary table S3 lists the sever-
ity of harm recorded in 33 individual studies. Many
of these studies reviewed incident reports. Serious
incidents may be more likely to have been reported,
so these studies probably overestimated the severity of
harm. Figure 3 illustrates the range of estimates from
record review studies only. These types of studies are
more likely to give a representative picture because
they do not rely on incident reports or significant
event analysis. Studies based on record review had a
median estimate of 4% of incidents being associated
with severe harm, defined as significantly impacting
on a patient’s wellbeing, including long-term physical
or psychological issues or death (range <1% to 44%).

Incidents associated with harm
Diagnostic and medication-related incidents were
most commonly associated with harm to patients. For
example, one study found that 58% of reported mis-
diagnoses were associated with harm (severity not
described).54 Between 8%71 and 11%72 of medication
incidents were reported to result in harm (of any
severity). These proportions varied depending on the
population studied, research design and outcome of
interest. Results also varied depending on whether the
studies were high or lower quality; however, the exact
proportions are perhaps less important than the fact
that it was diagnostic and prescribing errors that were
associated with most severe harm.

DISCUSSION
Statement of principal findings
This extensive review suggests that patient safety inci-
dents are a relatively frequent occurrence in primary
care, but that most do not result in significant harm to
patients. The heterogeneity of studies means that it is
not possible to provide a point estimate of the fre-
quency of incidents, but record review studies sug-
gested a median of around 2–3 incidents per 100
consultations/patient records reviewed. About 4% of
these incidents were associated with severe harm
(median of record review studies). Diagnostic and
medication incidents were most likely to result in
harm and most likely to result in severe harm.

Strengths and limitations
This is the most comprehensive synthesis of the evi-
dence available about patient safety incidents in
primary care. Our search strategy was broad and
looked for published and unpublished studies, with
particular effort made to identify research from low-
income and middle-income country settings (though
few studies were found).
The review provides, for the first time, a compre-

hensive assessment of how common patient safety
incidents are in core primary care contexts and how
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frequently these are associated with harm. When
these estimates are considered in light of data about
the high rates of use of primary care services,73 the
absolute burden of iatrogenic harm may be large and
may increase if primary care expansion continues in a
similar fashion to the current models of care.
Understanding the epidemiology of errors in primary

care contexts is crucial to baselining, understanding risk
factors, and ultimately developing and evaluating strat-
egies to reduce the risk of iatrogenic harm. We have pro-
vided a baseline from which to work.
We have also identified some key methodological

insights that need to be considered when planning
future epidemiological studies. Key among these are
the need for multistakeholder perspectives, validated
tools and longitudinal study designs in representative
populations, with boosted samples in high-risk patients
(eg, those with multimorbidity and/or polypharmacy).
An important issue is whether the findings of the

review represent ‘typical’ primary care practice. To
assist this we limited the review to studies focusing on
primary care clinics similar to those run in a US
context (rather than a wider definition of primary
care as may be common in some parts of the world),
but this means that other primary care contexts were
excluded. It was sometimes difficult to differentiate
studies for inclusion because they contained a mix of
primary care and other care, or because the definition
and scope of ambulatory care was not included in
papers.
A major limitation is that there is no widely used stan-

dardised taxonomy for classifying incidents in primary
care settings.8 74 75 This means that studies defined and
measured incidents differently, resulting in variations in

the estimated proportion of incidents and harms.
Higher quality studies, those with a broad population
focus, and those based on record review were more
likely to have lower estimates of the frequency and sever-
ity of harm. Relationships between country, data quality,
setting and severe harm deserve further attention.
Most studies used a single method to assess the fre-

quency of incidents, rather than a triangulation of
approaches. This may underestimate the frequency of
incidents. The primary care record systems used to
record incidents may also be open to coding errors.
As with all systematic reviews, publication bias may

be present, whereby certain types of studies may be
more likely to be published. We sought to address this
by searching extensively for unpublished literature
and by sense-checking findings with international
experts. The large variability of findings suggests that
our results were not unduly tarnished by only the
highest levels of incidents or harms being reported.
The variability of estimates remained regardless of
whether studies were rated as high or low quality.
Our graphical representation of the severity of harm

is based on studies that reviewed records, rather than
relying on incident reports. This is because incident
reports may be less likely to capture incidents that
have low severity and people may be more likely to
report some types of incidents than others. Studies of
malpractice claims may be particularly open to bias so
we excluded these when reporting median rates.

Recommendations for policy, practice and future research
Patient safety is high on the policy radar when devel-
oping and rolling out new models of primary care (eg,
Patient-Centered Medical Homes). But these

Figure 3 Proportion of safety incidents in primary care resulting in severe harm—results from seven studies based on record review.
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‘solutions’ can introduce new risks which need to be
proactively identified. For example, health informa-
tion technology has been seen as an important solu-
tion to enhancing safety, but it is now appreciated that
such technology can also introduce some new risks.76

Having standardised methods to identify and quantify
these risks is essential.
Key implications of this review include the need to

develop a standardised set of definitions of core ter-
minology, the need to promote mixed-methods eva-
luations that triangulate different sources of evidence,
and a particular focus on diagnostic and medication
errors, which appear to be most frequently associated
with severe patient harm. There is also a need to
better identify those at greatest risk of experiencing
patient safety incidents and the nature of the incidents
that occur, because such insights will be crucial to
developing interventions to decrease the burden of
iatrogenic harm.
A standardised taxonomy for classifying incidents

and harm would allow comparisons across settings,
countries and over time. Longitudinal, multimethods
investigations would provide more insight into the
extent of harm associated with different types of
error. More in-depth analysis into particular areas of
high risk is warranted, in particular people with mul-
tiple long-term conditions and associated polyphar-
macy. The paucity of evidence about low-income and
middle-income countries highlights the need for more
work to understand the nature of incidents and the
opportunities for prevention in these resource-scarce
contexts.
The estimated proportion of patient safety incidents

in primary care is generally lower than the estimated
10% of people who experience events in hospital,7 9

but primary care and hospital encounters are not
easily comparable because hospitalised patients experi-
ence multiple clinical encounters during a single
admission. Furthermore, the overall volume of people
using primary care is substantially higher than those
using hospital services in many parts of the world, so
even if incidents occur in a lower proportion of visits,
this translates into a considerable burden of potential
harm, though most is not severe.77 However, inci-
dents occur in all care settings so this finding is only
useful if it prompts policy-makers and clinicians to do
something about it.78 Better prediction tools and
more experimental studies are needed to understand
which incidents we can avoid, and how best to do so.
It is important to consider whether adverse drug

events and similar events are ‘incidents’ if the medica-
tion was correctly prescribed, dispensed and moni-
tored. In this review, all incidents were counted, as it
was not possible to distinguish ‘correct’ prescribing
from individual studies. However, it may be more
useful to consider whether incidents are preventable
versus a result of proper care. Research has attempted
to determine what proportion of safety incidents may

be preventable. Most studies of this type relate to pre-
scribing and medication management inci-
dents,7 53 68 79 80 and use observational
cross-sectional designs, so it can be challenging to
interpret the estimates. A small number of more
robust before-and-after studies and randomised con-
trolled trials have found that up to half of all incidents
may be preventable using interventions such as
pharmacist-led medication review, computerised phys-
ician order entry and computerised decision support
systems, error alert systems and education of profes-
sionals.65 81–88

Conclusions
Primary care services are expanding globally, provid-
ing a first port of call to millions of people every
day.18 Universal access to healthcare remains firmly on
the agenda of policy-makers, however, these services
are not without potential harms. This review has sug-
gested major gaps in the evidence base which now
need to be filled. WHO’s forthcoming road map on
Safer Primary Care for All will explore the most effect-
ive ways to prevent incidents, particularly those most
likely to cause serious harm.
To further support this journey, there is a need for

researchers to use existing well developed definitions,
taxonomies and tools, such as the National Patient
Safety Agency (NPSA) definition and the Linnaeus
taxonomy,21 89 to allow greater comparability
between studies and research contexts. There is also a
need for better quality epidemiological studies, but
the review shows that focusing on diagnostic and pre-
scribing errors—which are the most frequent and
hence important sources of significant iatrogenic harm
—needs to be a priority for research and policy.90–92
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