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Abstract

Objective: A consortium of global cleft professionals, predominantly from low- and middle-income countries, identified adapta-
tions to cleft care protocols during and after COVID-19 as a priority learning area of need.

Design: A multidisciplinary international working group met on a videoconferencing platform in a multi-staged process to make
consensus recommendations for adaptations to cleft protocols within resource-constrained settings. Feedback was sought from a
roundtable discussion forum and global organizations involved in comprehensive cleft care.
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Results: Foundational principles were agreed to enable recommendations to be globally relevant and two areas of focus within the
specified topic were identified. First the safety aspects of cleft surgery protocols were scrutinized and COVID-19 adaptations,
specifically in the pre- and perioperative periods, were highlighted. Second, surgical procedures and cleft care services were pri-
oritized according to their relationship to functional outcomes and time-sensitivity. The surgical procedures assigned the highest
priority were emergent interventions for breathing and nutritional requirements and primary palatoplasty. The cleft care services
assigned the highest priority were new-born assessments, pediatric support for children with syndromes, management of acute
dental or auditory infections and speech pathology intervention.

Conclusions: A collaborative, interdisciplinary and international working group delivered consensus recommendations to assist

with the provision of cleft care in low- and middle-income countries. At a time of global cleft care delays due to COVID-19,
a united approach amongst global cleft care providers will be advantageous to advocate for children born with cleft lip and palate

in resource-constrained settings.
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Introduction

Cleft lip and/or palate (CL/P) is the most common craniofacial
congenital anomaly, occurring in approximately 1/700 live
births worldwide (Mossey et al., 2009). If untreated, CL/P is
highly problematic for children and their families as it gives
rise to functional difficulties with speech, eating, social interac-
tion and child development. It is well established that the best
way to treat a child born with CL/P is a multidisciplinary team
(MDT) of specialized professionals following a protocol of
comprehensive cleft care (Kassam et al., 2020).
Unfortunately, global inequalities exist, with provision and
access to comprehensive cleft care differing depending on geo-
graphical location of birth (Sharratt et al., 2020). Low- and
middle-income countries (LMICs) face unique challenges
due to the existence of constrained resources (Ma et al.,
2020) and data collected in 2014 estimated the backlog of
untreated CL/P in LMICs to be more than 600,000 cases
(Carlson et al., 2016).

On March 11" 2020 the World Health Organization (WHO)
declared COVID-19 to be a global pandemic. This had a major
impact on healthcare systems and services were accordingly
reprioritized, with emergency and trauma services continuing
but many elective procedures being delayed or postponed
(American Cleft Palate-Craniofacial Association, 2020a,
2020b; Cleft Development Group, 2020). The pandemic has
undoubtedly exacerbated the backlog of healthcare interven-
tions for children born with CL/P, as they are for the most
part regarded as planned elective procedures, although the
magnitude of these delays on a global scale is yet to be fully
appreciated (Stoehr et al., 2021). Projections using data from
67 LMICs estimated 25,000 fewer cleft operations performed
during 2020 compared to 2019 (Vander Burg et al., 2021).
In Peru, children born with CL/P were having primary recon-
structions at a significantly older age during the pandemic
when compared to a prepandemic cohort, with delays most
marked in primary cleft lip and nose reconstruction
(Rossell-Perry and Gavino-Gutierrez, 2021). Prioritizing cleft

care in an overcrowded healthcare system when the pandemic
ends will be challenging, even in high resource settings
(Breugem et al., 2020). LMICs are likely to face additional bar-
riers to reinstating elective cleft services, which may include
access to COVID-19 testing, treatment, vaccines, personal pro-
tective equipment (PPE) and travel restrictions impacting most
upon patients living in remote rural locations (Ramanathan
et al., 2021; Stoehr et al., 2021).

The Circle of Cleft Professionals (CoCP) is a coalition of
international nongovernmental organizations (NGOs), which
aims to support healthcare workers around the globe to
provide comprehensive cleft care (Circle of Cleft
Professionals, 2021a). On September 17t 2020, CoCP facili-
tated an international virtual conference entitled “Solutions
for Comprehensive Cleft Care (S4CCC): Responding to
COVID.” Following the conference, an online CoCP
COVID-19 Survey was designed, aiming to identify challenges
that cleft professionals face in light of the pandemic, particularly
in LMICs, and to identify learning priorities (see Supplemental
Figure 1). The survey was translated into six different languages
to facilitate broad representation and disseminated internation-
ally online in February 2021 to global cleft professionals
through a network alliance of 10 global NGOs. The survey
received 175 responses, 74% of which were from cleft profes-
sionals located in one of 40 LMICs. One priority area identified
for further learning from the survey was “adapting COVID-19
cleft care protocols in light of evidence-based research.”

A clinical protocol (also known as a plan, pathway or guide-
line) is a tool to guide evidence-based healthcare (Rotter et al.,
2019). A protocol aims to standardize care and has the poten-
tial to streamline multidisciplinary clinical practice by detailing
steps of management. CL/P is associated with a striking diver-
sity of management protocols in common use and furthermore
there is a paucity of a scientific evidence to support any of them
(de Ladeira and Alonso, 2012; Hardwicke et al., 2017). The
reason for this may be the complex, heterogeneous nature of
the condition, with multidisciplinary care administered by a
range of specialists at different stages of child development
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(Allori et al., 2017). There are examples of individual cleft
centers, such as in Adelaide and Lima, publishing their proto-
cols (Rossell-Perry and Luque-Tipula, 2020; Schnitt et al.,
2004) and also nationwide cleft standards, which detail thresh-
old age targets for the completion of primary operations (NHS
England, 2018). It is perhaps not surprising that consensus for
international standardization has not been reached for the
delivery of cleft care protocols, nor for the assessment of out-
comes (Weidler et al., 2021). The World Cleft Coalition,
formed from several international NGOs, has published inter-
national treatment program standards with a primary focus
on the delivery of ethical, safe, accessible and patient-centered
care (Kassam et al., 2020). The coalition purposefully did not
dwell on protocol technique and timings, due to the well doc-
umented controversies in this area, but instead attempted to
make balanced recommendations to allow for the levels of
resources available locally.

The need to adapt the cleft protocol during and following
COVID-19 has been identified by global partners and is impor-
tant in the quest towards reestablishing international compre-
hensive cleft care services. The CoCP platform was used to
bring together cleft professionals from diverse locations to con-
sider adaptations to elements of the cleft care protocol by
pooling experience and reviewing available evidence. The
overall aim was to formulate practical consensus recommenda-
tions to help providers in LMICs to deliver comprehensive
cleft care protocols during and after COVID-19.

Method

Process Overview

A multistage process was designed specifically for this context
by CoCP organizers and advisors. The process was centered
around the formation of working groups to consider four
areas of learning priorities highlighted in the CoCP
COVID-19 Survey in February 2021 and these were:

1. Augmenting telehealth in cleft care

2. Assessing patient outcomes during COVID-19

3. Adapting COVID-19 cleft care protocols in light of
evidence-based research

4. Promoting parental engagement during COVID-19

The application to participate in a working group was dissem-
inated widely through the CoCP membership and beyond.
Applicants were placed in working groups based on research
interests, fluency in English or Spanish, and in an attempt to
ensure diversity of professional context, discipline, geography
and NGO affiliation. Working group members were orientated
into the process and encouraged to consider their allocated
topic area before meeting collectively on three separate occa-
sions over a six-week period in 2021. The process culminated
with a presentation of recommendations at a round table within
an international virtual conference, that had free registration
and was widely advertised, entitled “Solutions for

Comprehensive Cleft Care (S4CCC): Covid and Beyond” on
June 2nd, 2021 (Circle of Cleft Professionals, 2021b). The
process is summarized in Figure 1.

Focus and Composition of This Working Group

This working group considered the topic “Adapting
COVID-19 cleft care protocols in light of evidence-based
research.” The group was composed of seven individuals; six
healthcare professionals and one nonhealthcare professional
in an administrative role (see Table 1). There was representa-
tion from seven countries in four continents and inclusion of
three speciality areas from the cleft MDT. Working group
members had a range of experience in the delivery of compre-
hensive cleft care within their own countries and overseas and
were affiliated with different global cleft care organizations.

Making and Testing Recommendations

The working group met virtually on three occasions using a
videoconferencing platform. The first session entitled “explor-
ing” involved open discussion of the assigned topic and high-
lighting areas in which to focus. The action plan from the first
meeting was to identify available guidance through literature
searches in combination with personal experience and organi-
zational contacts. Literature was categorized according to
levels of evidence (Burns et al., 2011) and shared between
group members in the interim period to stimulate discussion
via a blended mode of online platforms to facilitate ease of
interaction. The second meeting entitled “consolidating”
involved consideration of the identified evidence and the crea-
tion of preliminary consensus recommendations. The final
meeting entitled “Recommending” consisted of reviewing
and refining the group consensus recommendations. At the cul-
mination of this process, the working group presented their rec-
ommendations at conference round table and attendees were
encouraged to comment and provide feedback. The round
table enabled a pilot test of the recommendations and an oppor-
tunity for feedback from the attending audience. Further feed-
back was sought from leading cleft professionals allied to the
CoCP NGO network. The feedback was used to help under-
stand the global implications of the recommendations and
refine them as needed.

The structure of this report was inspired by the World Cleft
Coalition publication (Kassam et al., 2020) as it was consid-
ered a rare example of an international collaborative endeavor
in global cleft care and the benefit of a similar format for end
user interpretation and application was recognized.

Results

This working group considered adaptations to the cleft care
protocol during and after COVID-19. A consensus was
reached on foundational principles and recommendations
made in two focus areas that were felt to warrant the greatest
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Figure 1. A flow diagram to describe an overview of the process used.

need: first, surgical safety and second, prioritization of surgical
procedures and cleft care services.

Foundational Principles

The working group agreed that recommendations for cleft pro-
tocol adaptations, supported by a body of identified scientific
evidence, could be beneficial to help coordinate and unify
the international lobbying of policy makers regarding the
need for comprehensive cleft care provision during and after
the COVID-19 pandemic in LMICs. The target audience
were global cleft care providers in resource-constrained set-
tings, which includes health care professionals and/or manage-
ment teams at a regional, national or international cleft service
delivery level. The aim was to create a document that would be
a helpful aid to global lobbying efforts in LMICs, with an
appreciation that recommendations could neither be compre-
hensive nor specific to reflect the needs of each individual
healthcare system and setting.

Potential pitfalls were recognized with recommendations
relating to global cleft care protocols. First, it was clear that
cleft protocols would vary enormously in resource-constrained
settings, with influencing factors including the setup of local
healthcare services, the socioeconomic context, the availability
of MDT care and dependance on external teams for the provi-
sion of cleft care. Each nation has its own government, health-
care laws and potential existence of crises in addition to
COVID-19, such as civil war, which would have a significant

Table I. The Composition of the Working Group.

impact on the delivery of any healthcare protocol. There was an
endeavor to make protocol recommendations that would be
broadly applicable, nonjudgemental and evidence-based by
referring to relevant literature and guidance. Second, the con-
tentious nature of many aspects of the cleft care protocol was
acknowledged, especially with regard to timings, sequences
and techniques in use. Prescriptive statements were avoided,
with recommendations made instead according to widely
accepted principles. The hope was that the recommendations
would facilitate the provision of cleft care during and after
COVID-19 in LMICs, rather than adding restrictive measures
for healthcare providers.

Focus Area I: Surgical Safety

The primary focus of any healthcare protocol is to promote the
safety of patients, their family and the healthcare providers.
Following the inevitable delays in cleft care provision follow-
ing COVID-19, the reinstatement of cleft services must be
done safely and according to the latest available evidence.
Many aspects of surgical safety were in place before the pan-
demic and for the most part, these would continue during or
after the pandemic with some notable additions and consider-
ations. Recommendations centered upon suggested additional
adaptations to be considered during and after COVID-19 and
have been categorized according to the period of operative
care (pre, peri and post) as described in Table 2.

Name Group role Location Clinical discipline Organization affiliations
Fell, M Cochair United Kingdom Plastic Surgery Trainee The Cleft Collective + CLEFT charity
Goldschmied, K Cochair Chile Speech and Language Pathology  Hospital Dr Luis Calvo Mackenna
Goldwasser, M Member USA Professor of Surgery Operation Smile + University of North Carolina
Jayanth, BS Member India Cleft Surgeon ABMSS Comprehensive Cleft Care
Pereira, RMR Member Brazil Cleft Surgeon University of Sau Paulo
Nawej, CT Member Democratic Republic  Anesthetist University of Lubumbashi
of the Congo
Winer, R Coordinator Canada Nonclinical Transforming Faces
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Table 2. Cleft Surgery Safety Measures That Were Routine Before COVID-19 and Specific Adaptations for Consideration During and After

COVID-19.
Period Routine pre-COVID-19 safety measures Suggested adaptations during and after COVID-19
Presurgical ~ Pre-op review by surgeon and anesthetist Monitoring regional COVID prevalence
Vital signs and weight Virtual screening pre-op
Blood tests Consider the need for pre-op isolation
COVID-19 vaccination status for patients and staff
Patient testing with RT-PCR
Staff testing with RT-PCR
Protocol if COVID-19 positive
Peri-surgical Multidisciplinary care by trained professionals Allow for time delays due to COVID-19 precautions

Appropriate pediatric medical and surgical facilities with

adequate equipment and access to high dependency care

Hygiene and running water

PPE for operating theater staff

Cirisis notification plan

Emergency arrest protocol

Pediatric anesthetic services

Informed consent process

Safeguarding procedures for vulnerable people

WHO surgical checklist

Immediate postoperative pathways and observation
Weigh risk/benefit for inpatient versus outpatient care
Weigh risk/benefit for physical versus virtual follow-up
Recording of outcomes and ongoing monitoring

Postsurgical

Skills and equipment to care for COVID- 19 positive patients and staff

Isolation and quarantine facilities

PPE for all staff, patients and families

Distancing measures within facility

Consent to include COVID risk

Minimize family members to reduce people at risk

Preoperative safety protocols exist to assess whether the
patient is safe to proceed with a procedure and often incorporate
a consultation and basic tests. Post-COVID-19, preoperative
assessments need to be expanded to judge the risk of the
virus causing harm to patients, families and providers. The
extent of preoperative modifications (such as frequency of
COVID-19 testing and the need for isolation strategies) can
be adapted in response to regional COVID-19 prevalence,
which has been classified as low (<0.5%), medium (0.5-2%)
and high (>2%)(Royal College of Paediatrics and Child
Health, 2020). Whilst an in-person consultation with the
patient, surgeon and anesthetist remains vital, virtual screening
for COVID-19 symptoms can be successfully utilized (Royal
College of Paediatrics and Child Health, 2020). COVID-19
testing, performed as close to the time of care as possible, is
an important adaptation of the preoperative protocol, whilst rec-
ognizing the need for flexibility due to access to testing facili-
ties. Establishing vaccination status is important but vaccine
availability will likely be a challenge in LMICs due to global
inequity and therefore an emphasis on PPE for patient, families
and staff may be required (Ma et al., 2020; Stoehr et al., 2021).

Perioperative safety protocols exist to maintain patient well-
being whilst under the care of health professionals. Healthcare
systems are well accustomed to protocols relating to safety
during this period and should have training and equipment in
place to deal with adverse events (Operation Smile, 2020;
Smile Train, 2018.). The WHO has published guidance on
equipment and facilities required to run a safe surgical
service (World Health Organisation, 2003). Securing adequate

stocks of PPE has always been an important element of creat-
ing a safe working environment, but the need is now extended
to patients and their families, which may present a challenge
amongst other resource shortages in LMICs (Ma et al,
2020). Adaptations are required to factor in the space, facilities
and time to address COVID-19 risk reducing precautions such
as social distancing and isolation (Cai et al., 2021).
Specifically, consent for procedures should detail the risk of
contracting COVID-19 during the hospital stay and emphasize
the importance of following current COVID-19 guidance
(Ramanathan et al., 2021).

Postoperative safety protocols exist to ensure that the surgical
care episode was successful and that the patient does not develop
complications that require intervention. The decision to
follow-up patients in person or remotely is made on the merits
and practicalities of both options and has many influencing
factors, of which COVID-19 is just one. Irrespective of
COVID-19, it remains important that operative outcomes are
accurately assessed and recorded and indeed the advances in tele-
medicine during the COVID-19 pandemic may ultimately make
this easier. Arguably, there may not be any specific safety adap-
tations required in this postoperative phase of the protocol during
or following COVID-19 but maintaining levels of follow-up sur-
veillance when resources are restricted may be a challenge.

Focus Area 2: Prioritization

There is a need for prioritization within the cleft protocol
despite each element of comprehensive cleft care having
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Table 3. Recommended Time-sensitive Prioritisation of Surgical Procedures and Cleft Care Services.

Priority Surgical procedures

Cleft care services

High Respiratory access if required in PRS

New-born cleft babies need to be assessed regarding breathing, feeding and

hearing, and families need to be counseled appropriately
Primary cleft palate repair (4 - middle ear tubes) Ongoing pediatric and nutritional support care (especially for syndromes)
Dental or ENT Infections (otitis media)

Mandible distraction if required for nutrition (if
integrated in local protocol)

Speech Pathology intervention

Routine Speech, Audiology, Dental, Orthodontic Psychosocial and Surgical

assessment and advice

Medium  Primary cleft lip reconstruction
Secondary speech surgery
Symptomatic fistula repair
Secondary alveolar bone grafting

Lower  Orthognathic surgery

Secondary rhinoplasty and revisional cleft lip
surgery
Routine dental procedures

Presurgical orthopedics (if used within local protocol)

equal importance, because some elements are time-sensitive
and linked to functional outcomes, therefore their delay
would lead to irreversible harm (Rossell-Perry and
Gavino-Gutierrez, 2021). Prioritization of care according to
clinical urgency has been widely encouraged as a vital part
of reestablishing elective services amidst the backlog of
untreated cases (Royal College of Paediatrics and Child
Health, 2020). Elements of the cleft protocol were prioritized
primarily based on time-sensitive functional outcomes, whilst
also recognizing the importance of esthetic and psychosocial
outcomes (See Table 3).

Prioritization of Surgical Procedures. Surgical emergencies for
patients born with CL/P, such as airway or nutritional compro-
mise, require potentially life-saving surgical interventions and
are therefore an obvious priority. The airway can be compro-
mised in Pierre Robin Sequence, primarily due to glossoptosis
and emergent surgical procedures to secure the airway,
although rare, may be required (Breugem et al., 2016). The uti-
lization of mandibular distraction osteogenesis for children
with micrognathia to improve breathing and eating is more
controversial, with long-term outcomes in facial development
yet to be determined (Breik et al., 2016), but was prioritized
because of its aim to improve vital functions, with the
proviso that it formed a part of the agreed local protocol
(Ramanathan et al., 2021).

Primary palatoplasty was considered a high priority due to
the body of literature identified to demonstrate its relationship
with both speech and maxillary growth outcomes (see
Supplemental Tables 1 and 2). Evidence suggests the palate
needs to be functional when sounds are first learned in order
to avoid the development of compensatory speech patterns
(Chapman et al., 2008). The optimal primary palatoplasty
regime is a source of continued debate (Lohmander et al.,
2012; Rohrich and Byrd, 1990) and randomized control trials
currently in process aim to define the optimal timing for

palatoplasty (Conroy et al., 2021). The SCANDCLEFT trials
found that both good and poor functional outcomes can be
achieved by a variety of palatoplasty techniques, sequence
and timings and concluded that it was probably the operator
skill and familiarity with the protocol that was most important
(Shaw and Semb, 2017). Therefore, primary palatoplasty
should be performed as a priority according to the accepted tech-
niques, and within the scheduled timeframe, of the local cleft
care protocol.

Primary cleft lip repair was categorized as a medium prior-
ity as earlier lip repairs have been shown to benefit mother-
infant interactions and bonding (Murray et al., 2007).
Secondary speech surgery, symptomatic fistulae repair and
secondary alveolar bone grafting were medium priorities due
to their time-sensitive association with functional outcomes
of speech and maxillary growth, although they occur at an
older age and with a wider window of opportunity when com-
pared to primary palatoplasty (Breugem et al.,, 2020).
Secondary speech surgery and the repair of symptomatic fistu-
lae may be warranted before the child enters primary education
with an aim to achieve normal speech to help optimize educa-
tional performance (Sell et al., 2015). Secondary alveolar bone
grafting is commonly timed according to the decent of the
deciduous canine tooth at approximately 8-12 years of age
and aids the functional development of the alveolar arch to
provide support for facial structures (Semb, 2012).

Orthognathic surgery, secondary rhinoplasty, revisional lip
procedures and routine dental procedures were categorized as a
lower priority, not to undermine their importance, but because
they are not as acutely time-sensitive.

Prioritization of Cleft Care Services. New-born babies with CL/P
need to be assessed regarding breathing, feeding and hearing
and this is a priority, both for the health of the baby and to
provide support for parents during this critical neonatal
period. Some children with CL/P, especially those with
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syndromes, will require ongoing input from medical profes-
sionals with pediatric experience. Acute dental infections or
otitis media were prioritized because efficient treatment
reduces the likelihood of permanent damage to dentition and
hearing (Kuo et al., 2013).

Speech pathology intervention was categorized in the
highest priority to reflect the importance of speech outcomes
and evidence to suggest that speech interventions reduce
speech errors commonly observed in children with cleft (Sell
et al., 2017). Innovations in telemedicine during COVID-19
have shown promising signs of the efficacy of delivering
speech therapy remotely and this may be a great opportunity
in LMICs going forward, especially for patients living in
remote rural locations (Camden and Silva, 2021; Law et al.,
2021; Pamplona and Ysunza, 2020).

Routine MDT assessments in dentistry, audiology, ortho-
dontics, speech, psychology and surgery, as available within
the local cleft team, were categorized as a medium priority
because of the ability of these services to be delivered over a
greater  timescale  without compromising outcomes.
Presurgical orthopedics was also categorized as a medium pri-
ority because despite its aim to improve tissue position and
ultimately functional outcomes, it is not utilized universally,
partly due to availability and partly due to the controversies
surrounding efficacy (Hathaway and Long, 2014).

Discussion

Overview of Process

The structured process used in this study provided a positive
collaborative experience, which should be encouraged in
future global cleft care endeavors. The condensed six-week
time period, with a preestablished “finish-line,” and a platform
for the working group to present its recommendations, helped
to increase intensity and provide urgency to the process. It
became apparent that the variety of experience in the manage-
ment of both CL/P and COVID-19 provided a rich environ-
ment for discussion and mutual learning. Scheduling
meetings on a videoconferencing platform at the same time
and day of the week helped to provide consistency and
improve attendance, especially given the working group
members’ multiple time zones and working commitments. It
was helpful to specify focused aims from the outset of the
process and to set tangible action points at the end of each
group meeting. Encouraging continued discussion and the
sharing of resources on virtual platforms between meetings
helped to increase productivity. Consensus was achieved via
identifying global areas of commonality and recognizing
areas of diversity and controversy.

Summary of Recommendations

The working group was tasked to make recommendations
regarding the adaptation of cleft care protocols during and
after COVID-19 to help facilitate the provision of global

comprehensive cleft care in LMICs. Foundational principles
were set to respect the complex multidisciplinary nature of
cleft care in resource-constrained settings and the specifics of
local protocols, as it has been demonstrated that familiarity
with a protocol is of primary importance for the achievement
of good outcomes (Shaw and Semb, 2017). Within the broad
topic of cleft protocols, the two areas that were focused upon
were surgical safety and prioritization. First, recommendations
about adaptations to surgical safety protocols were made that
were categorized into pre, peri and postoperative phases.
Adaptations are most likely to be required in the pre- and peri-
operative phases to identify and manage COVID-19 risk.
Second, recommendations to prioritize surgical procedures
and cleft care services were based on time-sensitivity and func-
tional outcomes. Primary palatoplasty was prioritized due its
intimate relationship with speech and maxillary growth
outcome. Infant medical services, management of acute infec-
tions and speech pathology interventions were the most highly
prioritized cleft care services.

Interpretation and Implications

The WHO has documented the far-reaching impact of the
COVID-19 pandemic in terms of the widespread disruption
to essential health services, but elective services are being rees-
tablished (World Health Organisation, 2021a). Global provid-
ers of cleft care will need to be prepared to adapt protocols to
enable the comprehensive delivery of this essential health
service. The literature and data on CL/P and COVID-19 is
unsurprisingly sparse, given the relative infancy of the pan-
demic. Salehi et al. (2021) have published recommendations
for cleft and craniofacial outreach programs during the
COVID-19 era with considerations for visiting teams before,
during and after their visit away from their home country.
The recommendations in this current study focus instead on
two important elements of the cleft protocol, and whilst appli-
cable to visiting teams, are aimed at a wider audience of global
cleft care providers in LMICs.

Surgical safety is recognized to be of utmost importance
when delivering cleft care (Kassam et al., 2020). The
COVID-19 pandemic presents a safety dilemma because of
the need to minimize the risk of the virus whilst balancing
the risk of cleft treatment delays. The WHO has developed a
useful facility assessment tool to enable rapid assessment of
healthcare facilities to aid the provision of essential health serv-
ices during the COVID pandemic (World Health Organisation,
2021b). More specifically for cleft, (Cai et al., 2021) reported
management strategies to minimize the spread of the coronavi-
rus during CLP treatment episodes in Shanghai. The working
group looked at safety protocols in common use before the
pandemic and made recommendations on adaptations to con-
sider specifically for COVID-19. Some of these adaptations,
such as COVID-19 testing, will come at an increased monetary
cost, and this is likely to be problematic in LMICs, where
resources were already limited (Rossell-Perry and
Gavino-Gutierrez, 2021). On the other hand, some
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COVID-19 adaptations represent innovations and the advances
in telemedicine in particular, which has proven to be successful
for preoperative COVID-19 screening and speech therapy
delivery, may be well suited to LMICs (Ramanathan et al.,
2021). Vaccinations provide a crucial part of the international
COVID-19 response, and the current global vaccination ineq-
uity will stand to reduce access to comprehensive cleft care for
children born in LMICs (Circle of Cleft Professionals, 2021c¢).

In a crowded healthcare system following delays to many
areas of planned services, prioritization of care will be vital.
Breugem et al. (2020) conducted a survey of cleft priorities
during COVID-19 with 218 cleft professionals in Europe,
Asia and the USA. The respondents viewed airway interven-
tion for Pierre Robin Sequence to be an emergency procedure.
Primary palatoplasty was similarly thought to be a priority, but
there was no consensus about timing, with 70% recommending
before 15 months of age and 22% before 18 months of age.
Speech surgery, alveolar bone grafting, placement of ear
tubes and primary cleft lip repair were viewed to be time
dependent and therefore warranted prioritization.

In the United Kingdom, all surgical procedures were prior-
itized into four categories of urgency by the Federation of
Surgical Specialty Associations in July 2020 to expediate the
recovery of surgical services during COVID-19 (Federation
of Surgical Specialty Associations, 2021). Primary palato-
plasty and secondary speech surgery were initially categorized
as priority 3 but were upgraded to priority 2 in February 2021
(see Supplemental Table 3) following advice from UK cleft
professionals regarding the association with functional
speech outcomes (Cleft Development Group, 2021). The rec-
ommendation in the UK was for primary palatoplasty and sec-
ondary speech surgery to be performed within 3 months of
their target threshold ages specified in the national standards,
whilst other cleft surgical procedures (categorized as priority
4) could be performed over a longer timescale (NHS
England, 2018). In the USA, cleft operations have similarly
been categorized and prioritized via a tiered system with refer-
ence to the national operative threshold guidance (Zimmerman
et al., 2020).

The prioritization of surgical procedures in this study pur-
posefully did not incorporate threshold timings but instead cat-
egorized procedures into high, medium and lower priorities to
reflect the degree of time-sensitivity with respect to functional
outcomes. There was a purposeful emphasis to prioritize MDT
cleft care services equally alongside surgical procedures as
these complete the comprehensive approach. A common
theme with both strands was a prioritization of speech out-
comes, in recognition of the crucial role that speech plays glob-
ally in the life and social functioning of children born with CL/
P.

Strengths and Limitations

The main strength of this piece of work was the collaborative
nature of the international working group, which was inclusive
of multiple disciplines and affiliation with multiple global cleft

care organizations. The working group was a favorable size in
terms of productivity, but it was not inclusive of all specialties,
organizations or regions and deliberations all took place in
English.

The consensus recommendations were based on common
principles, but this is not an exhaustive document and therefore
not a comprehensive guide to delivering cleft care protocols in
LMICs during and after COVID-19. It is hoped this work will
help to support efforts of cleft care providers in resource-
constrained settings to present a united and coordinated case
for the provision of comprehensive cleft care to policy makers
and ultimately improve safety and outcomes for patients.
Ideally, there should be a focus on local protocols and guidance,
therefore the relevance of these recommendations in specific
environments may be limited (Truche et al., 2020).

Further Work

It is hoped that collaborative efforts such as this will galvanize
the global cleft community to perform multicentre international
trials to reach a consensus on cleft care protocols and out-
comes. Local outcome data collection must be encouraged to
drive context-specific guidance. Finally, the efficacy of innova-
tions highlighted by this pandemic should be explored so that
they can ultimately help to improve the provision of global
cleft care.

Conclusion

Comprehensive cleft care is an essential health service and
every child born with CL/P deserves the opportunity to
receive treatment through safe and effective cleft care proto-
cols. The COVID-19 pandemic has had a detrimental impact
on the delivery of comprehensive cleft care, which was
already stretched in many areas of the world. As a global com-
munity, it is helpful for the providers of cleft care in LMICs to
be able to recognize protocol adaptations during and after
COVID-19 that may be needed to deliver care safely and ele-
ments that should be prioritized to maximize time-sensitive
outcomes. A unified approach amongst global cleft care pro-
viders may help to lobby policy makers effectively at this
crucial time of scarce resource allocation.

Acknowledgments

The authors would like to thank the Circle of Cleft professionals and
the multiple organizations that support it for facilitating this work.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: MF is



Fell et al

supported by the VTCT Foundation for a research fellowship with the
Cleft Collective at the University of Bristol.

ORCID iD

Matthew Fell https:/orcid.org/0000-0002-7776-2877

Supplemental Material

Supplemental material for this article is available online.

References

Allori AC, Kelley T, Meara JG, Albert A, Bonanthaya K, Chapman K,
Cunningham M, Daskalogiannakisv] de Gier H, Heggie AA,
Hernandez C, et al. A standard Set of outcome measures for the
comprehensive appraisal of cleft care. Cleft Palate Craniofac J.
2017;54(5):540-554.

American Cleft Palate-Craniofacial Association 2020a. Statement on
cleft Lip/palate related surgeries and team care during the
COVID-19 pandemic. Available at: https:/acpa-cpf.org/wp-
content/uploads/2020/04/ACPA-Position-Statement-During-COVID-
19_4.1.2020.pdf. (Accessed October 14, 2021).

American Cleft Palate-Craniofacial Association 2020b. Statement on
speech and audiology services during the COVID-19 pandemic.
Available at: https:/acpa-cpf.org/wp-content/uploads/2020/04/A
CPA-Position-Statement-During-COVID-19_Speech-and-Audiolog
y.pdf. (Accessed October 14, 2021).

Breik O, Tivey D, Umapathysivam K, Anderson P. Mandibular dis-
traction osteogenesis for the management of upper airway obstruc-
tion in children with micrognathia: a systematic review. Int J Oral
Maxillofac Surg. 2016;45(6):769-782

Breugem C, Smit H, Mark H, Davies G, Schachner P, Collard M, Sell
D, Autelitano L, Rezzonico A, Mazzoleni F, et al. Prioritizing
cleft/craniofacial surgical care after the COVID-19 pandemic.
Plast Reconstr Surg Glob Open. 2020;8(9):¢3080

Breugem CC, Evans KN, Poets CF, Suri S, Picard A, Filip C, Paes
EC, Mehendale FV, Saal HM, Basart H, et al. Best practices for
the diagnosis and evaluation of infants With robin sequence.
JAMA Pediatr. 2016;170(9).894-902.

Burns PB, Rohrich RJ, Chung KC. The levels of evidence and their
role in evidence-based medicine. Plast Reconstr Surg. 2011;128-
(1):305-310.

Cai M, Zhao X, Chen L, Yuan W, Wang G, Wang X. The preventive
and control recommendations on patient With cleft Lip and palate
during COVID-19 pandemic in shanghai. J Craniofac Surg.
2021;32(2):e223-e226.

Camden C, Silva M. Pediatric teleheath: opportunities created by the
COVID-19 and suggestions to sustain Its Use to support families
of children with disabilities. Phys Occup Ther Pediatr.
2021;41(1):1-17.

Carlson LC, Stewart BT, Hatcher KW, Kabetu C, VanderBurg R,
Magee WPJr. A model of the unmet need for cleft Lip and
palate surgery in Low- and middle-income countries. World J
Surg. 2016;40(12):2857-2867.

Chapman KL, Hardin-Jones MA, Goldstein JA, Halter KA, Havlik
RJ, Schulte J. Timing of palatal surgery and speech outcome.
Cleft Palate Craniofac J. 2008;45(3):297-308.

Circle of Cleft Professionals 2021a. Available at: https:/cleftcircle.
org. (Accessed October 14, 2021).

Circle of Cleft Professionals 2021b. Solutions for comprehensive cleft
care. Available at: https:/solutions4ccc.com. (Accessed October
14, 2021).

Circle of Cleft Professionals 2021c. Vaccine equity declaration.
Available at: https:/transformingfaces.org/cocp/vaccine-health-
worker-awareness-week/. (Accessed October 14, 2021).

Cleft Development Group 2020. A message for cleft patients and their
parents from the cleft teams in the UK and Ireland. Available at:
https:/www.clapa.com/news-item/a-message-from-uk-and-ireland-
cleft-teams/. (Accessed October 14, 2021).

Cleft Development Group 2021. Minutes of a meeting of the national
UK NHS cleft development group. Available at: https:/www.
crane-database.org.uk/content/uploads/2021/10/Confirmed_Minutes-
of-a-Meeting-of-the-National-UK-NHS-Cleft-Development-Group_
280521.pdf. (Accessed October 14, 2021).

Conroy EJ, Cooper R, Shaw W, Persson C, Willadsen E, Munro KJ,
Williamson PR, Semb G, Walsh T, Gamble C. A randomised con-
trolled trial comparing palate surgery at 6 months versus 12
months of age (the TOPS trial): a statistical analysis plan. Trials.
2021;22(1), 1-15. https:/doi.org/10.1186/s13063-020-04886-y

de Ladeira PRS, Alonso N. Protocols in cleft Lip and palate treatment:
systematic review. Plast Surg Int. 2012;2012, 1-9. https:/doi.org/
10.1155/2012/562892

Federation of Surgical Specialty Associations. Clinical guide to surgi-
cal prioritisation during the coronavirus pandemic. Available at:
https:/fssa.org.uk/covid-19_documents.aspx. (Accessed October
14, 2021).

Hardwicke J, Nassimizadeh M, Richard B. Reporting of randomized
controlled trials in cleft lip and palate: a 10-year review. Cleft
Palate Craniofac J. 2017;54(2):142-152.

Hathaway RR, Long REJr. Early cleft management: in search of evi-
dence. Am J Orthod Dentofacial Orthop. 2014;145(2):135-1141.

Kassam SN, Perry JL, Ayala R, Stieber E, Davies G, Hudson N,
Hamdan US. World cleft coalition international treatment
program standards. Cleft Palate Craniofac J. 2020;57(10), 1171-
1181.

Kuo CL, Lien CF, Chu CH, Shiao AS. Otitis media with effusion in
children with cleft lip and palate: a narrative review. Int J
Pediatr Otorhinolaryngol. 2013;77(9):1403-1409.

Law J, Dornstauder M, Charlton J, Gréaux M. Tele-practice for chil-
dren and young people with communication disabilities: employ-
ing the COM-B model to review the intervention literature and
inform guidance for practitioners. Int J Lang Commun Disord.
2021;56(2).415-434

Lohmander A, Friede H, Lilja J. Long-term, longitudinal follow-up of
individuals with unilateral cleft lip and palate after the gothenburg
primary early veloplasty and delayed hard palate closure protocol:
speech outcome. Cleft Palate Craniofac J. 2012;49(6), 657-671.

Ma X, Vervoort D, Reddy CL, Park KB, Makasa E. Emergency and
essential surgical healthcare services during COVID-19 in low-
and middle-income countries: a perspective. Int J Surg.
2020;79:43-46.

Mossey PA, Little J, Munger RG, Dixon MJ, Shaw WC. Cleft lip and
palate. Lancet. 2009;374(9703):1773-1785.

Murray L, Hentges F, Hill J, Karpf J, Mistry B, Kreutz M, Woodall P,
Moss T, Goodacre T. The effect of cleft lip and palate, and the
timing of lip repair on mother—infant interactions and infant devel-
opment. J Child Psychol Psychiatry. 2007;49(2):115-123

NHS England. Cleft Lip and/or palate quality dashboard 2018/2019.
Available at: https:/www.england.nhs.uk/wp-content/uploads/


https://orcid.org/0000-0002-7776-2877
https://orcid.org/0000-0002-7776-2877
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_4.1.2020.pdf
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_4.1.2020.pdf
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_4.1.2020.pdf
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_4.1.2020.pdf
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_Speech-and-Audiology.pdf
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_Speech-and-Audiology.pdf
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_Speech-and-Audiology.pdf
https://acpa-cpf.org/wp-content/uploads/2020/04/ACPA-Position-Statement-During-COVID-19_Speech-and-Audiology.pdf
https://cleftcircle.org
https://cleftcircle.org
https://cleftcircle.org
https://solutions4ccc.com
https://solutions4ccc.com
https://transformingfaces.org/cocp/vaccine-health-worker-awareness-week/
https://transformingfaces.org/cocp/vaccine-health-worker-awareness-week/
https://transformingfaces.org/cocp/vaccine-health-worker-awareness-week/
https://www.clapa.com/news-item/a-message-from-uk-and-ireland-cleft-teams/
https://www.clapa.com/news-item/a-message-from-uk-and-ireland-cleft-teams/
https://www.clapa.com/news-item/a-message-from-uk-and-ireland-cleft-teams/
https://www.crane-database.org.uk/content/uploads/2021/10/Confirmed_Minutes-of-a-Meeting-of-the-National-UK-NHS-Cleft-Development-Group_280521.pdf
https://www.crane-database.org.uk/content/uploads/2021/10/Confirmed_Minutes-of-a-Meeting-of-the-National-UK-NHS-Cleft-Development-Group_280521.pdf
https://www.crane-database.org.uk/content/uploads/2021/10/Confirmed_Minutes-of-a-Meeting-of-the-National-UK-NHS-Cleft-Development-Group_280521.pdf
https://www.crane-database.org.uk/content/uploads/2021/10/Confirmed_Minutes-of-a-Meeting-of-the-National-UK-NHS-Cleft-Development-Group_280521.pdf
https://www.crane-database.org.uk/content/uploads/2021/10/Confirmed_Minutes-of-a-Meeting-of-the-National-UK-NHS-Cleft-Development-Group_280521.pdf
https://doi.org/10.1186/s13063-020-04886-y
https://doi.org/10.1186/s13063-020-04886-y
https://doi.org/10.1155/2012/562892
https://doi.org/10.1155/2012/562892
https://doi.org/10.1155/2012/562892
https://fssa.org.uk/covid-19_documents.aspx
https://fssa.org.uk/covid-19_documents.aspx
https://www.england.nhs.uk/wp-content/uploads/2018/03/clp-metric-definitions-2018-19.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/03/clp-metric-definitions-2018-19.pdf

The Cleft Palate-Craniofacial Journal 0(0)

2018/03/clp-metric-definitions-2018-19.pdf. (Accessed October
14, 2021).

Operation Smile. Medical global standards 2020. Available at: https:/
www.operationsmile.org/sites/default/files/2020%20Medical%
20Global%20Standards%20-English.pdf. (Accessed October
14, 2021).

Pamplona MDC, Ysunza PA. Speech pathology telepractice for chil-
dren with cleft palate in the times of COVID-19 pandemic. /nt J
Pediatric Otorhinolaryngol. 2020;138:110318

Ramanathan M, Ravichandran SK, Parameswaran A. COVID-19 and
cleft and craniofacial surgery in Indian scenario. J Maxillofac Oral
Surg. 2021;19:1-6.

Rohrich RJ, Byrd HS. Optimal timing of cleft palate closure. Speech,
facial growth, and hearing considerations. Clin Plast Surg.
1990;17(1):27-36.

Rossell-Perry P, Gavino-Gutierrez A. Cleft Lip and palate surgery
during COVID-19 pandemic. Plast Reconstr Surg Glob Open.
2021;9(6):¢3692.

Rossell-Perry P, Luque-Tipula M. The Lima surgical protocol for cleft
palate repair. J Craniofac Surg. 2020;31(6):1533-1538.

Rotter T, de Jong RB, Lacko SE, Ronellenfitsch U, Kinsman L.
Clinical pathways as a quality strategy. In: Busse R, Klazinga N,
Panteli D, Quentin W (eds) Improving healthcare quality in
Europe: Characteristics, effectiveness and implementation of dif-
ferent strategies [Internet]. Copenhagen (Denmark): European
Observatory on Health Systems and Policies; 2019:12.

Royal College of Paediatrics and Child Health 2020. National guidance
for the recovery of elective surgery in children. Available at: https:/
www.rcpch.ac.uk/resources/national-guidance-recovery-elective-
surgery-children. (Accessed October 14, 2021).

Salehi PP, Johnson AB, Rubinstein B, Pahlavan N, Azizzadeh B,
Hamdan US. A guide to developing safety protocols for interna-
tional craniofacial outreach programs during the COVID-19 Era.
J Craniofac Surg. 2021;32(1):e108-e110.

Schnitt DE, Agir H, David DJ. From birth to maturity: a group of
patients Who have completed their protocol management. Part
I. Unilateral cleft Lip and palate. Plast Reconstr Surg. 2004;113-
(3):805-817.

Sell D, Mildinhall S, Albery L, Wills AK, Sandy JR, Ness AR. The
cleft care UK study. Part 4: perceptual speech outcomes. Orthod
Craniofac Res. 2015;18(Suppl 2):36-46.

Sell D, Southby L, Wren Y, Wills AK, Hall A, Mahmoud O, Waylen
A, Sandy JR, Ness AR. Centre-level variation in speech outcome
and interventions, and factors associated with poor speech out-
comes in 5-year-old children with non-syndromic unilateral cleft

lip and palate: the cleft care UK study. Part 4. Orthod Craniofac
Res. 2017;20(Suppl 2):27-239.

Semb G. Alveolar bone grafting. Front Oral Biol. 2012;16:124-136.

Sharratt ND, Agius JC, Davies G, Mehendale FV, Hagell P, Persson
M. Equality in cleft and craniofacial care. Plast Aesthet Res.
2020,7:35

Shaw W, Semb G. The scandcleft randomised trials of primary
surgery for unilateral cleft lip and palate: 11. What next? J Plast
Surg Hand Surg. 2017;51(1).88-93

Smile Train. Safety and quality protocol 2018. Available at: https:/
www.smiletrain.org/sites/default/files/2021-01/safety-quality-protocol-
english.pdf. (Accessed October 14, 2021).

Stoehr JR, Hamidian Jahromi A, Chu QD, Zibari GB, Gosain AK.
Considerations for resuming global surgery outreach programs
during and after the coronavirus disease 2019 (COVID-19) pan-
demic. Surgery. 2021;25:50039-S6060(21)00448-7

Truche P, Bowder A, Lalla AT, Crum R, Botelho F, Rice HE, Lopes
BC, Greenberg S, Evans F, Meara JG, et al. Perspectives on peri-
operative management of children’s surgical conditions during the
COVID-19 pandemic in low-income and middle-income coun-
tries: a global survey. World J Pediatr Surg. 2020;3(3):e000187.

Vander Burg R, Agrawal K, Desai P, Desalu I, Donkor P. Impact of
COVID-19 on elective cleft surgery in Low- and middle-income
countries. Plast Reconstr Surg Glob Open. 2021;9(6):¢3656.

Weidler EM, Britto MT, Sitzman TJ. Facilitators and barriers to
implementing standardized outcome measurement for children
With cleft Lip and palate. Cleft Palate Craniofac J. 2021;58(1):
7-18.

World Health Organisation 2021b. Continuity of essential health serv-
ices: Facility assessment tool: a module from the suite of health
service capacity assessments in the context of COVID-19 pan-
demic: interim guidance, 12 May 2021. Available at: https:/
apps.who.int/iris/handle/10665/341306?show=full. Accessed
October 14, 2021

World Health Organisation 2003. WHO Generic Essential Emergency
Equipment List. Available at: https:/www.who.int/surgery/
publications/EEEGenericlist_revAug2012.pdf?ua=1. (Accessed
October 14, 2021).

World Health Organisation 2021a. Second round of the national pulse
survey on continuity of essential health services during the
COVID-19 pandemic. Available at: https:/www.who.int/
publications/i/item/WHO-2019-nCoV-EHS-continuity-survey-2021.
1. (Accessed October 14, 2021).

Zimmerman CE, Humphries LS, Taylor JA. A tiered system to guide
prioritization of pediatric cleft and craniofacial cases in
COVID-19. Plast Reconstr Surg. 2020;146(3):392e-394e.n


https://www.england.nhs.uk/wp-content/uploads/2018/03/clp-metric-definitions-2018-19.pdf
https://www.operationsmile.org/sites/default/files/2020%20Medical%20Global%20Standards%20-English.pdf
https://www.operationsmile.org/sites/default/files/2020%20Medical%20Global%20Standards%20-English.pdf
https://www.operationsmile.org/sites/default/files/2020%20Medical%20Global%20Standards%20-English.pdf
https://www.operationsmile.org/sites/default/files/2020%20Medical%20Global%20Standards%20-English.pdf
https://www.rcpch.ac.uk/resources/national-guidance-recovery-elective-surgery-children
https://www.rcpch.ac.uk/resources/national-guidance-recovery-elective-surgery-children
https://www.rcpch.ac.uk/resources/national-guidance-recovery-elective-surgery-children
https://www.rcpch.ac.uk/resources/national-guidance-recovery-elective-surgery-children
https://www.smiletrain.org/sites/default/files/2021-01/safety-quality-protocol-english.pdf
https://www.smiletrain.org/sites/default/files/2021-01/safety-quality-protocol-english.pdf
https://www.smiletrain.org/sites/default/files/2021-01/safety-quality-protocol-english.pdf
https://www.smiletrain.org/sites/default/files/2021-01/safety-quality-protocol-english.pdf
https://apps.who.int/iris/handle/10665/341306?show=full
https://apps.who.int/iris/handle/10665/341306?show=full
https://apps.who.int/iris/handle/10665/341306?show=full
https://www.who.int/surgery/publications/EEEGenericlist_revAug2012.pdf?ua=1
https://www.who.int/surgery/publications/EEEGenericlist_revAug2012.pdf?ua=1
https://www.who.int/surgery/publications/EEEGenericlist_revAug2012.pdf?ua=1
https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS-continuity-survey-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS-continuity-survey-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS-continuity-survey-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS-continuity-survey-2021.1

	 Introduction
	 Method
	 Process Overview
	 Focus and Composition of This Working Group
	 Making and Testing Recommendations

	 Results
	 Foundational Principles
	 Focus Area 1: Surgical Safety
	 Focus Area 2: Prioritization
	 Prioritization of Surgical Procedures
	 Prioritization of Cleft Care Services


	 Discussion
	 Overview of Process
	 Summary of Recommendations
	 Interpretation and Implications
	 Strengths and Limitations
	 Further Work

	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


