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Abstract

Purpose of Review The majority of patient care occurs in the ambulatory setting, and
pediatric patients are at high risk of medical error and harm. Prior studies have described
various safety threats in ambulatory pediatrics, and little is known about effective
strategies to minimize error. The purpose of this review is to identify best practices for
optimizing safety in ambulatory pediatrics.

Recent Findings The majority of the patient safety literature in ambulatory pediatrics
describes frequencies and types of medical errors. Study of effective interventions to
reduce error, and particularly to reduce harm, have been limited. There is evidence that
medical complexity and social context are important modifiers of risk. Telemedicine has
emerged as a care delivery model with potential to ameliorate and exacerbate safety
threats. Though there is variation across studies, developing a safety culture, partnerships
with patients and families, and use of structured communication are strategies that
support patient safety.

Summary There is no standardized taxonomy for errors in ambulatory pediatrics, but errors
related to medications, vaccines, diagnosis, and care coordination and care transitions are
commonly described. Evidence-based approaches to optimize safety include standardized
prescribing and medication reconciliation practices, appropriate use of decision support
tools in the electronic health record, and communication strategies like teach-back.
Further high-quality intervention studies in pediatric ambulatory care that assess impact
on patient harm and clinical outcomes should be prioritized.

Check for
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Introduction

The majority of pediatric care occurs outside of the
hospital, yet there is a relative lack of data on medical
error or patient harm in the ambulatory care setting.
Preventing harm caused by clinical care is the central
tenet of patient safety, a key healthcare quality domain
identified by the Institute of Medicine [1]. Prior reviews
have summarized patient safety concerns in ambulatory
care [2], and more recently, there has been a call to
prioritize ambulatory patient safety as a focus for further
research [3]. With the growing complexity of pediatric
care as well as evolution in how ambulatory care is

delivered, pediatricians face new challenges as well as
new opportunities for ensuring safe care.

This article reviews the epidemiology of key catego-
ries of safety threats in ambulatory pediatrics. We then
describe best practices to minimize each category of
errors, in order to maximize patient safety within this
context. We also review key contextual factors that have
potential to either ameliorate or exacerbate these threats
to safety, and offer a conceptual framework summariz-
ing key themes and considerations related to pediatric
patient safety in ambulatory care.

Ambulatory pediatric errors and interventions to prevent error

Medication errors

The literature on error type epidemiology in ambulatory pediatrics is limited,
and complicated by a lack of consistency with which errors are categorized.
Major error types relevant to ambulatory pediatrics include medication errors,
vaccine errors, diagnostic errors, and errors related to miscommunication dur-
ing care coordination and transitions of care. A summary of error types and
subtypes relevant to ambulatory pediatrics is provided in Table 1, with a
description of interventions that have been proposed and studied in an effort
to prevent errors and reduce harm (Table 2).

Medication errors are the most common type of errors experienced by pediatric
patients [4, 5]. Children are at higher risk of medication errors than adults due
to challenges with weight-based dosing, frequent use of liquid formulations
with variability in compounding practices, and lack of standards for medication
preparation and dosing [6-8]. There is a risk of confusion between look-alike
and sound-alike medications, complicated by lack of standardized medication
packaging and labelling [9]. Polypharmacy is a major risk factor for adverse
drug events in children [10] and is relatively common: based on a 2009 survey,
more than half of children in the USA used one or more medications in the
prior week [11]. Multiple caregivers may be involved in medication adminis-
tration in the home and at school which could increase opportunity for error.
Specific characterization of pediatric medication errors in the ambulatory set-
ting is underrepresented in the literature, suggesting an opportunity for further
research [12e].

Errors may occur when prescribing, dispensing, administering, or monitor-
ing effects of medications [1]. In the prescribing phase, inappropriate abbrevi-
ations have been reported as a major source of error in the ambulatory setting
[13]. Dosing errors are frequent, with a study of 1933 pediatric patients iden-
tifying overdosing in 8% of cases (most commonly with analgesics) and
underdosing in 7% of cases (most commonly with antiepileptic medications)
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Table 1. Error types in pediatric ambulatory care

Type of error
Medication errors

Vaccine errors

Diagnostic errors

Care coordination and
care transition errors

Example of errors

Wrong drug prescribed or administered

Wrong dose prescribed or administered

Wrong route prescribed or administered

Wrong frequency or duration prescribed or administered
Omitted or duplicated dose

Drug-drug interaction

Known allergy

Wrong timing of vaccine
Wrong route of administration
Storage and dispensing errors
Wrong vaccine administered

Errors in the evaluation of signs and symptoms

Errors in follow-up of diagnostic tests

Errors related to missed, incorrect or delayed diagnoses
Misfiled or erroneously entered patient information
Lack of consent for an adult accompanying a child
Delay in office care

Wrong patient registered or treated

Verbal or written handoff communication failure
Coordination errors including delayed access to medications,
medical equipment and supplies

[8]. Incorrect administration by a caregiver is the most common cause of
preventable adverse drug events in the ambulatory setting [14]. A study of
medication errors at home in children with cancer identified 72 medication
errors in 92 home visits, most commonly a parent administering a wrong dose
or missing scheduled doses, with a rate of injury due to errors of 3.6% [15]. A
randomized controlled trial of over 2000 caregivers identified increased fre-
quency of dosing errors when using dosing cups versus oral syringes, and when
using milliliter measuring tools with a medication dose provided in teaspoons
[16ee]. Communication failures regarding dose changes, filling prescriptions,
or between caregivers have been described [17]. Medication discrepancies are
common during care transitions, particularly the hospital-to-home transition
[18].

Strategies to support medication safety in pediatric ambulatory care

One of the most well-studied interventions to prevent medication errors is
medication reconciliation. This formal process involves compiling an accurate
and comprehensive list of medications being taken by the patient (including
name of medication, dose, route, and frequency), verifying with another infor-
mation source (e.g., the electronic health record), and identifying and resolving
any discrepancies [19]. Medication reconciliation is recommended at all tran-
sitions of care to identify potential omissions, duplications, or interactions [20].
The process is limited in that it cannot capture medication administration
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Table 2. Examples of interventions to prevent error in the ambulatory setting

Category
Medication errors

Vaccine errors

Diagnostic errors

Care coordination
and care transitions

Intervention

Standardized medication prescribing
and administration practices

Medication reconciliation

Computerized order entry in combination
with clinical decision support

Communication strategies: teach-back
Pharmacist integration into primary care clinic

Prescriber education, age-specific alert
reminders on electronic health records

-Improved access to electronic health records
-Rapid follow-up
-Diagnostic decision support tools

Bundled handoff interventions
-Standardized written and verbal
communication using a structured mnemonic
-Provider training

-Visual reinforcement campaign

Care Transitions Intervention
-Medication self-management
-Patient-centered record
-Follow-up
-Identification of red flags

Hospital-to-Home transitions intervention
-Transition checklist
-Post-discharge phone call
-Teachback
-Communication with primary care provider

References
(AAP Committee on Drugs)
(CDC PROTECT Initiative)

(WHO The High5s Project - Standard Operating
Protocol for Medication Reconciliation)

(Kaushal 2007)

(Yin 2011) (Turner 2009)
(Haas-Gehres 2014)

(Rogers 2016)

(Singh 2010)

(Starmer 2014)

(Coleman 2006)
(Coller 2018)

(Mallory 2017)

errors. There has been little study of its implementation in the ambulatory
pediatrics [21] and the impact on reducing adverse drug events.

To reduce opportunity for administration errors, a statement by the Amer-
ican Academy of Pediatrics Committee on Drugs recommended milliliter-based
dosing when prescribing and administering liquid medications, and distribut-
ing dosing devices like syringes with metric markings with medications to
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encourage their use instead of household spoons [22]. The CDC PROTECT
initiative has sought to standardize dosing instructions and to support safe use
and storage of medications, with the goal of preventing unintentional medica-
tion overdoses [23, 24].

A systematic review from 2014 reported reduced prescribing errors with
clinician decision support tools [12e]. Computerized order entry in combina-
tion with clinical decision support systems has been described as a potentially
effective prevention strategy against adverse drug events in pediatric outpatients,
particularly the use of prompts for drug allergy, drug frequency, and drug
weight/dose checks [14].

One study identified that improved communication between the prescrib-
ing provider and the caregiver could have prevented the majority of preventable
adverse drug events in the ambulatory setting [14]. Medication education
should be tailored to caregiver health literacy [25]. Communication strategies
like teach-back, or prompting the caregiver to describe in their own words, can
help verify understanding although is not commonly used [26]. Providing
picture-based education in addition to written instructions has been associated
with reduced error in dosing with infant acetaminophen [27]. One study found
decreased caregiver medication administration errors associated with use of
support tools like alarms or reminders [17], suggesting that promoting these
practices may be an effective error prevention strategy.

Vaccine errors

Vaccine errors may include administration (or near administration) of wrong
vaccine, wrong dose of vaccine administered, or a vaccine administered at the
wrong time [28¢]. Older studies have suggested about a third of children receive
at least one mistimed or additional vaccine [29, 30], although more recent
studies suggest a much lower vaccine administration error rate [28, 31]. In one
study at a large academic center over a period of 30 months, 10 incorrect
vaccines were administered and 11 were missed or administered at the wrong
time, together accounting for 9.7% of reported errors [31]. Another study that
measured vaccine errors at a large academic outpatient clinic over 12 years
showed a rate of 0.04% errors per vaccine administered [28].

Vaccine errors are unique in that there are national surveillance databases that
track the errors related to their use and administration, although reporting is
voluntary. In the USA, the Vaccine Adverse Event Reporting System (VAERS)
collects vaccine adverse events, most of which are adverse drug reactions. In a
recent study using the VAERS, 20,585 errors were reported over 13 years to this
national database; the most common errors reported included inappropriate
schedule, storage and dispensing errors (most often expired vaccine administered),
and wrong vaccine administered [32]. Another study utilized the England and
Wales National Reporting and Learning System to describe 1745 errors over
11 years, with the most common errors being failure of timely vaccination, wrong
number of doses, wrong timing, and wrong vaccine administered [33].

Strategies to support vaccine safety in pediatric ambulatory care

A few studies have assessed the impact of interventions on vaccine error rates in
ambulatory pediatrics. One study examined vaccine errors at two clinics and
found that integration of a clinical pharmacist in clinic significantly decreased
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vaccine error rates [34]. Root cause analyses described in other studies identified
clinic-specific approaches to prevent error, including decreasing distractions for
registered nurses administering vaccines and redesigning vaccine storage rooms
[31]. On a larger scale, recommendations include investing in health informa-
tion technology that allows for unified immunization records and decision
support tools to prevent mistiming or wrong number of vaccine doses |29,
33, 35]. A randomized controlled trial of an immunization prompting system
with pediatric residents in a hospital-based clinic resulted in reduced vaccine
administration errors and less missed opportunities to vaccinate [36]. A more
recent study found that a combination of alerts in the electronic health record
and immunization education was associated with decreased vaccine errors [37].
Additional safety checks are recommended for vaccines that are used rarely or
given off-schedule [28¢]. Other suggestions include lobbying organizations
responsible for vaccine schedules to simplify guidelines where possible, limit-
ing changes to guidelines unless absolutely necessary [29], and advocating for
manufacturers to avoid age-specific vaccine dosing [28e].

Diagnostic errors

Diagnostic errors are defined as the failure to establish an accurate and timely
explanation of the patient’s health problem(s) or to communicate that expla-
nation to the patient [38]—and, typically in pediatrics, to the family. Under-
standing the scope of diagnostic errors in ambulatory pediatrics is challenging
due to the inconsistency of classification and terminology [39]. Some studies
focus on diagnostic process failures (for example, errors in evaluation of signs
and symptoms or follow-up of diagnostic tests), while others investigate diag-
nosis label failures (including diagnoses that are missed, incorrect, or delayed)
[39, 40e]. Factors that may contribute to diagnostic errors in pediatrics include
systems issues such as care fragmentation, access to resources and personnel,
clinician workload, and language barriers, as well as cognitive factors related to
workup and clinical assessment [41]. Data-gathering is a critical component of
the diagnostic process, and in pediatrics this can be a complex task when
communicating with a child about symptoms and integrating history from
multiple caregivers.

Diagnostic errors and “missed opportunities for diagnosis” occur frequently
in ambulatory pediatrics [40¢], although it is unclear how many of these errors
contribute to patient harm. In a survey of pediatricians at three tertiary care
institutions, half of respondents reported that they had made 1-2 diagnostic
errors in the past month, and 45% reported 1-2 instances where a diagnostic
error had harmed a patient in the past year [41]. At one large academic
outpatient practice, diagnostic errors accounted for just over one fifth of total
errors [31]. A pilot study of errors collected at 14 locations over 4 months
showed that diagnostic errors accounted for 13% of total errors [42]. Common
diagnostic errors include viral illnesses being diagnosed as bacterial illnesses
and misdiagnoses (particularly related to medication side effects, appendicitis,
and psychiatric disorders) [41]. One study of 25 primary care pediatric practices
identified that 11% of patients with abnormal lab values and 54% of patients
with elevated blood pressure had experienced a diagnostic error [40e]. One
study describing diagnostic process errors identified a test delayed or not
performed accounting for 12.5% of errors, delay in test results accounting for
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2.8% of errors, and patient not given requested appointment or referral ac-
counting for 7.4% [31].

Administrative errors account for an important subset of diagnostic errors in
ambulatory medicine, as much as 21-44% [31, 42, 43]. Specific office admin-
istrative errors included misfiled or erroneously entered patient information,
lack of consent for an adult accompanying a child, delay in office care, wrong
patient registered or treated [31], and possible hazards in waiting room or
examination room space [43].

Strategies to reduce diagnostic errors in pediatric ambulatory care

Studies examining empirical interventions to address and reduce diagnostic errors
are very limited [44]; this is particularly true in ambulatory pediatrics. Among the
few studies that have tested interventions to reduce diagnostic errors, most that are
relevant to the ambulatory setting include test-tracking systems for ordering pro-
viders [44]. Suggested root causes of diagnostic errors include inadequate care
coordination and failure to gather sufficient information through history, physical
exam, or chart review [31]. Proposed interventions include a collaborative ap-
proach to test solutions and redesign practice systems [45], improving access to
electronic health records, and close follow-up with patients [41]. Root cause
analyses have also identified clinic-specific approaches to prevent administrative
error, such as labeling specimens in the examination room to prevent specimens
not being tested due to lack of labels [31].

Errors related to care coordination and care transitions

Care coordination activities and care transitions are particularly vulnerable to
miscommunication and error. This may be particularly true in the ambulatory
setting, where communication is typically asynchronous between geographical-
ly dispersed providers of different disciplines and clinical contexts. Ensuring the
quality and safety of transitions between ambulatory care and acute care,
whether the Emergency Department (ED) or hospital, has been recognized as
a shared responsibility [46]. Clear communication between ED and the medical
home is particularly critical when there are pending tests or the child has
complex medical needs [46]. Challenges have been described with written
and verbal communication between providers in the ambulatory and inpatient
setting, with conflicting expectations for roles and responsibilities [47]. A recent
retrospective analysis of almost 13,000 children discharged from four hospitals
identified a post-discharge issue in 25% of cases, most commonly related to
follow-up appointments (76%) and medications (21%), particularly difficulty
filling prescriptions [48ee]. In one study of patients discharged from the neo-
natal intensive care unit, about half of families described significant challenges
with at least one barrier to care, including communicating with a clinician,
scheduling appointments and filling prescriptions [49].

Strategies to support care coordination and care transitions in pediatric ambulatory care

Clinicians have been called to engage in a structured and consistent approach to
communication during transitions in care [46]. Bundled handoff interventions
have been associated with reductions in medical error and preventable adverse
events in the inpatient setting [50]. Adaptation and implementation of struc-
tured handoffs between ambulatory care and the ED was associated with
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reduced miscommunications and improved perceptions of safety [51].

Multiple studies have focused on optimizing safety surrounding transitions
from the inpatient setting to ambulatory care. A recent meta-analysis assessed
the impact of hospital-to-home interventions focused on provider communi-
cation, care coordination and family engagement on readmissions and post-
discharge ED use [52¢]. Although there was notable variability across studies,
post-discharge telephone follow-up or home visits, developing a written care
plan for home and contingency planning were identified as being effective
strategies [52¢]. One study demonstrated feasibility of a bundled transition
intervention incorporating teach-back with families to confirm understanding,
a transition checklist, structured provider handoff communication, and a post-
discharge phone call, though no clinical outcomes were reported [53]. Post-
discharge phone calls have been shown to be effective at identifying issues such
as medication side effects, trouble filling medications, and changes in clinical
status, though changes in rates of ED visits and readmissions were not statisti-
cally significant [54]. A health coaching intervention [55] focused on medica-
tion self-management, a patient-centered health record, timely follow-up and
action plans developed surrounding hospital-to-home transitions was associat-
ed with reduced healthcare utilization [56].

Contextual factors

Multiple patient and system factors influence the incidence of errors in ambu-
latory pediatrics. We highlight the impact of medical complexity, health literacy
and social context, and the emergence of telemedicine on patient safety in
ambulatory pediatrics.

Medical complexity

Children with special healthcare needs are at an increased risk of harm related to
clinical care due to a number of factors. Children with chronic conditions often
require multiple medications, which is a risk factor for medication errors [17].
In one study of children with cancer, almost half had been exposed to at least
one medication error in the home [15]. Safety risks and the high prevalence of
unmet care needs faced by children with medical complexity have been attrib-
uted in particular to the complex nature of care delivery [57]. Children with
medical complexity have increased healthcare utilization [45], and more fre-
quent transitions between care settings may increase opportunity for care
fragmentation and error. Challenges with communication and data-gathering
for children and youth with neurologic impairment may contribute to risk of
diagnostic error and harm. Disparities in access to care may also impact safety,
with children with developmental disabilities less likely to receive care in a
medical home and the benefits of care coordination and preventative care
including immunizations [57, 58].

Health literacy and social context

Health literacy, or the capacity to obtain and understand information to make
health decisions, is central to patient safety [59]. A national survey of pediatri-
cians identified frequent issues related to patients’ understanding of health
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information and communication-related errors [26]. Health literacy plays a
critical role in families’ management of chronic conditions at home and in
mitigating (* *or reducing?) risk of medical errors, particularly related to med-
ication administration [60]. Health literacy and language barriers have also
been identified as important factors in diagnostic errors [41]. Primary language
and sociocultural factors may affect response rates in studies of patient safety
and reporting of adverse drug events [10]. Children in foster care and children
of families who have recently immigrated may be particularly vulnerable to
harm related to access to care, for example, increased vaccine-related safety
incidents have been described in these populations [33].

Care delivery: emergence of telemedicine

Telemedicine, or the provision of direct patient care by a provider via video-
conferencing, has profoundly altered the scope and nature of ambulatory care.
The American Academy of Pediatrics 2015 policy statement on telemedicine,
reaffirmed in 2019, reports opportunities for this technology to improve access
to timely care and quality of patient care, while cautioning the possibility of care
fragmentation when care is provided outside of the medical home [61]. Tele-
medicine has been recognized as an effective platform for emergency response
and frontline care during pandemics [62], an application that has been realized
during the COVID-19 outbreak [63].

The use of telemedicine in pediatrics has increased rapidly over the past
decade, most commonly for acute infections of the ear, nose, and throat [64].
Telemedicine visits have been studied in various subgroups of pediatric patients
on home parenteral nutrition [65], home ventilator support [66], and for post-
operative urologic follow-up [67], for example. Reported outcomes have in-
cluded satisfaction, cost reduction, healthcare utilization, antibiotic prescribing
and clinical outcomes such as reduced infections [65-68]. There has been
limited study of the impact on patient safety outcomes. We recognize the
potential of telemedicine to contribute to safety in ambulatory pediatrics, for
example through ensuring regular follow-up with specialists, opportunity to
observe medication administration and feeds in the home setting as well as to
assess safety of the home environment. Challenges have been recognized
related to training providers and the use of different telemedicine applications
[69, 70]. Studies have suggested that clinicians are able to provide appropriate
diagnoses and treatment recommendations via telemedicine despite limitations
to the physical examination [71]; further study of the incidence of diagnostic
error and other error types should be performed.

Recommendations

Review of the literature on safety threats and sources of preventable harm in
ambulatory pediatrics reveals variability in reporting and outcomes and a
paucity of data specific to the ambulatory setting, making it challenging to
identify clear solutions for optimizing patient safety. A number of common
themes emerged as promising strategies that warrant further study. A conceptual
framework for optimizing safety in ambulatory pediatrics is shown in Fig. 1.
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Fig. 1. Framework for patient safety in ambulatory pediatrics.

Error surveillance

A standardized approach to surveillance in the ambulatory setting could help us
to understand what types of safety incidents occur, as well as what interventions
reduce error, and more importantly, reduce harm to pediatric patients. Com-
prehensive data collection and tracking necessitates a collaborative effort from
primary and specialty providers, interprofessional care team members, admin-
istrative staff, and patients/families.

Review of the literature reveals striking inconsistencies in how safety threats
are defined, categorized, and reported. Commonly accepted taxonomies in-
clude detailed classification of incidents that may be more typically seen in the
inpatient setting (e.g., procedure-related incidents, hospital-acquired infec-
tions). These existing systems may not entirely reflect the nature of incidents
that more commonly occur in the ambulatory setting, for example, errors in
care coordination leading to miscommunications or delays in care.

Critical to the success of an effective error reporting system is educating all
members of the healthcare team on what issues should be reported and
providing transparency about how reported issues will be addressed.

Safety culture

Patient safety in the ambulatory setting relies on psychological safety within
healthcare teams. Psychological safety refers to a team'’s shared belief that their
environment supports asking for help, taking risks, and learning from mistakes
[72]. A blame-free environment where individuals can report errors without fear
of repercussions is central to a culture of safety in the ambulatory setting [73]. A
safety culture that encourages discussion and reporting of near-miss events is
necessary to identify latent safety threats [74].

There are a number of tools with validity evidence for the assessment of
safety culture in ambulatory care. The medical office survey on Patient Safety
Culture provided by the Agency for Healthcare Research and Quality (AHRQ)
includes items on communication about error, leadership support and overall
perceptions of safety and quality. The Safety Attitudes Questionnaire [75],
which has been adapted to the ambulatory setting [76], explores factors includ-
ing safety and teamwork climate.
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High-reliability organizations incorporate systems to anticipate and detect
emerging safety threats, including an organizational climate that empowers
team members to speak up for safety [77]. In order to identify and learn from
near-miss events, clinicians must feel able to voice concerns or issues without
risk of punishment or criticism. Establishing a voluntary, non-punitive ap-
proach in an ambulatory practice can promote increased error reporting by
interprofessional team members, including patients/families [78].

Partnering with patients and families for patient safety

Partnerships with patients and families are essential to optimize safety in the
ambulatory setting [79]. Partnering may involve empowering families by shar-
ing information about potential safety threats, discussing anticipated safety
issues in the home and community and collaborating to develop appropriate
contingency plans. For example, optimizing medication safety through partner-
ship includes clear discussion of medication indications and differences be-
tween dose and concentration for liquid medications; reviewing potential
challenges with medication administration and performing teach-back, devel-
oping a plan for monitoring side effects, and discussing who the family should
contact for medication-related issues and refills.

The critical role of families in error reporting has been described in the
inpatient setting [80], yet this practice is less well-studied in ambulatory care.
Discussion of the shared responsibility of providers and patients/families for
preventing harm and optimizing safety should be incorporated in anticipatory
guidance in routine clinic visits. Incorporating questions about safety and
perceived threats to safety could be included in standard scripts for phone calls
between clinic visits, particularly surrounding care transitions [79].

Beyond error surveillance, partnerships with families should involve their
active participation at the ambulatory practice level. This may include develop-
ment of a patient and family advisory council or integration of family partners
in a quality improvement committee with a focus on safety [81]. Families as key
stakeholders can provide valuable perspectives on the ambulatory care experi-
ence and help develop systems and resources to support patient safety in the
home and community, through collaboration with ambulatory providers.

Tools for process improvement

Quality improvement methodology and tools for process improvement can sup-
port patient safety in the ambulatory setting [82]. Process mapping can be used to
understand relationships between activities surrounding a clinic visit, for example,
to understand how referrals are placed and tracked, allowing identification of any
redundancy, unnecessary variation and opportunities for error. Cause and effect
diagrams can help prompt team discussion of factors contributing to a safety issue
in clinic. Development of SMART aims for safety initiatives and related metrics in
the ambulatory setting, with regular audit and feedback of data to the interprofes-
sional team is at the heart of supporting continuous improvement.

To know whether improvement efforts are successful at improving patient
safety, clinicians need systems to track key metrics and changes over time related
to the initiation of interventions. Leveraging technology to support population
management through use of a patient registry may facilitate identification of at-
risk subpopulations, for example, pediatric patients with polypharmacy or
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multiple missed follow-up appointments. Use of a registry or database can
allow targeted approaches to ensuring safety, for example, with proactive tele-
phone calls between visits or creating contingency plans for anticipated issues
during clinic visits.

Structured communication

Conclusions

Clinicians who provide care in an ambulatory practice team can leverage
evidence-based team communication strategies to optimize patient safety. The
AHRQ TeamSTEPPS program [83] to develop teamwork competency has been
studied in the inpatient setting, emergency departments and operating rooms,
less so in ambulatory pediatrics. Potential strategies may include team huddles
for developing a shared mental model of potential safety issues prior to a clinic
session, highlighting needs of team members requiring additional support to
ensure high-quality care in clinic, and ensuring reliable transfer of key informa-
tion through closed-loop communication. Regular debriefing using a checklist
to identify successes as well as opportunities for improvement can help support
a proactive approach to optimizing safety. We recommend studying the impact
of teamwork training and communication strategies on patient safety outcomes
including miscommunications and delays in care.

Patient safety in pediatric ambulatory care remains a critical area in need of
intervention and research, given the increased risk of harm due to medical care in
pediatric patients generally, and the fact that the vast majority of care is delivered
outside of the hospital. Interventions have been studied with promise to optimize
medication safety, reduce diagnostic error and delays in care, address vaccine errors
and improve communication quality across care transitions. A unification of efforts
to capture and standardize how errors and harm are reported in the ambulatory
setting is necessary to evaluate meaningful changes in improving patient safety. We
recommend a focus on standardized error surveillance, efforts to foster safety
culture, the development of strong patient/family partnerships and leveraging tools
for process improvement to make headway towards a goal of high-quality, safe
patient care in the ambulatory setting,
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