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ABSTRACT

Background: The overall purpose of the paper is threefold: (a) to improve estimated birth
prevalence of orofacial clefts (OFC) with a particular focus on under-ascertainment in low resource
settings; (b) to provide baseline data on infant mortality associated with OFC and (c) to highlight
the value of pediatric surgery.

Methodology: Using CP/OFC ratio as an indicator of ascertainment because CP constitutes a
standard percentage of total OFC independently of ethnic or inter-country differences using
EUROCAT and ICBDSR congenital anomaly registries. Smile Train Express data was used to
provide age at OFC repair and enabled the preparation of survival curves.

Results: Evidence-based country-specific estimates of the birth prevalence and outcomes of OFC
have been developed for inclusion in the Modell Global Database of Congenital Disorders
(MGDb). Adjustment of reported CP birth prevalence to the expected ratio raises estimated global
OFC birth prevalence from the earlier figure of 1.1/1,000 births to 1.4/1,000 births. The Global
Burden of Disease study estimates that a mere 0.024/1,000 attributable under-5 deaths (less than
0.05% of the global total in 2012) are due to OFC. However, data provided by Smile Train (STX)
suggest 66-84% under-5 mortality with untreated OFC.

Conclusion: Under-ascertainment of the birth prevalence of OFC is common in lower resource
settings, and their contribution to early mortality has been effectively overlooked globally.
Targeted intervention by STX, an international NGO, has greatly reduced associated mortality
and disability.

Keywords: Orofacial Clefts, Birth Prevalence, Ascertainment, Mortality, Pediatric Surgery.

(Received — 22" June 2023, Peer Review Done — 7" August 2023, Accepted — 10" August 2023)

Introduction

Oro-facial clefts (OFC) are among the commonest congenital malformations: reported birth
prevalence ranges by country from 0.3 to 2/1,000 births, with an average global birth prevalence
of over 1 per 1,000. OFC include a wide range of defects and sub-phenotypes [1-2] but for
epidemiological purposes they are usually bundled into two groups, cleft lip with or without cleft
palate (CL(P)) and cleft palate (CP). These groups are generally viewed as distinct entities because
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they arise at different times during embryonic development and are affected differently by genetic
and environmental factors. From an epidemiological point of view there is also an important
pragmatic difference: CL(P) is a sentinel phenotype - “a disorder of considerable frequency that is
conspicuous at birth, is accurately diagnosable with minimal clinical effort, and so offers a
relatively high probability of ascertainment” [3]. By contrast CP is easily missed without specific
training and is often under-ascertained [4]. It is therefore reasonable to enquire how far under-
ascertainment may contribute to inter-country differences in reported birth prevalence. In most
congenital anomaly registries with recognised high ascertainment CP accounts for 30-50% of OFC,
regardless of total reported birth prevalence. The proportion of CP has therefore been suggested as
an indicator of ascertainment [5]. We found that application of this indicator suggests frequent
under-ascertainment of CP and so of total OFC.

In MGDb attributable mortality is calculated from estimated survival with optimal care and in the
absence of care, and the proportion of the population with access to care [6], but we could find no
published data on survival in the absence of care. To fill this gap, we constructed a “no-care”
survival curve based on unpublished data from an Indian survey [7] and statistical data provided
by Smile Train an international NGO that supports surgical repair of OFC via their Smile Train
Express database [8]. The Smile Train data also enabled us to estimate the effect of this NGO on
global early mortality due to OFC.

In 2015 the Lancet commission on Global surgery reported that 5 billion people worldwide lacked
access to surgical care [9], and it was estimated that 1.7 billion were children and adolescents [10].
Here we describe the methods used to obtain more accurate ascertainment estimates, and their
effect on the estimated global birth prevalence of OFC and attributable early mortality in the
absence of surgical intervention.

Methodology

Sources of OFC birth prevalence data

The Modell Global Database of Congenital Disorders (MGDb) [11] was used to address two
questions raised during this undertaking, namely (1) the reliability of published estimates of
affected birth prevalence and (2) the true contribution of OFC to early mortality.

Data on baseline birth prevalence of OFC was obtained from two systematic reviews [12, 13] and
two “umbrella” registries, the European Surveillance of Congenital Anomalies and Twins network
[14] and the International Clearing House for Birth Defect Surveillance and Research [15]
(ICBDSR). European Registration of Congenital Anomalies and Twins (EUROCAT) collects data
from registries in 21 European countries. The 1985-2005 ICBDSR dataset used included additional
data for 21 non-European countries.

Together these sources contained observational data for 57 countries covering all WHO regions.
Using these data, we (1) developed country-specific estimates of baseline birth prevalence and
outcomes of non-syndromic and isolated OFC by filling gaps with near-neighbour estimates; (2)
assessed potential under-ascertainment using the proposed indicator, and (3) adjusted the
proportion of CP to the rate expected with full ascertainment.

Quality of ascertainment: use of EUROCAT data

EUROCAT demonstrated high ascertainment in most participating registries [16-17] and
produced a Special Report on country-specific data for total, non-syndromic, associated, and
isolated OFC [18]. Despite a wide range of affected birth prevalence, the proportions of different
groups are relatively consistent. Table 1 shows EUROCAT average rates based on this report. On
average 18% of OFC are syndromic, around 19% of non-syndromic clefts are associated (over half
with malformations that cause early death in the absence of care) [19]. In well ascertained registries
the proportion of CP was between 30 and 40% of both non-syndromic and isolated OFC regardless
of birth prevalence. Similar rates apply for most other congenital anomaly registries in high
resource settings.
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Table 1. Average birth prevalence of OFC in Europe 1980-96 (EUROCAT 2000).
(Total birth prevalence includes live births and foetal deaths/stillbirths. Rates particularly
relevant for this report are highlighted)

Group of | Rate /1,000 births % of total Isolat

clefts ed %
non-
syndr
omic

Total Syn- Non- Associ- | Isol- Syn- Non- Assoc- | Isol-
dromic | syn- ated ated dromic | syn- iated ated
dromic dromic

Cleft palate | 0.62 0.17 0.45 0.11 0.34 27 73 18 55 75

(CP)

Cleft lip +/-|0.9 0.1 0.80 0.14 0.66 11 89 16 73 83

cleft  palate

CL(P)

Total OFC | 1.52 0.28 1.24 0.25 1.00 18 82 16 66 81

(OFC)

Per cent CP

CP % of total | 41 61 36 44 34

OFC

CP % of|69 170 56 79 52

CL(P)

A more recent analysis of all EUROCAT OFC data from 1980 to 2012 and covering 26.8 million
births gave an average of 40% CP with a range from 30 to 50% (Figure 1) and this was accepted as
a global indicator of quality of ascertainment.

Figure 1 shows that regardless of differences in birth prevalence, in EUROCAT data for most
countries CP constitutes 30-50% of non-syndromic OFC.
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Figure 1: Countries with registries reporting to EUROCAT. Cleft palate as per cent of total
non-syndromic OFC, 1980-2012. (Rates for Malta and Bulgaria are excluded because of small
numbers.)

Estimating The Effect of Interventions

In calculating country-specific affected live birth prevalence and outcomes it is necessary to allow
for the effects of folic acid food fortification, termination of pregnancy following prenatal
diagnosis, and attributable fetal death/stillbirth.
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o While demonstrating heterogeneity, the available evidence indicates that mandatory folic
acid food fortification reduces the birth prevalence of OFC by approximately 20% of the
local per cent reduction in neural tube defects [20-23]. We believe this to be a justifiable,
albeit conservative adjustment of risk in OFC in light of the latest and best available
evidence [24]. An adjustment for this effect, based on reports from the Food Fortification
Initiative! on the global deployment of mandatory fortification is included in our
calculation of the actual birth prevalence of OFC in 2010-14.

e We have made no allowance for termination of pregnancy for isolated OFC. In Europe in
1980-96 an average of 27% of CL(P) and 7% of CP were detected by fetal anomaly
scanning: around 10% of these pregnancies were terminated, but only 5.5% of terminations
(Iess than 1% of total cases) were for isolated clefts [18]. A similarly low termination rate
is also reported from the USA [25]. Anecdotal reports suggest that prenatal diagnosis of an
OFC in a lower-resource setting can result in termination of pregnancy. However, we
could not allow for this in the absence of quantitative data.

e We have assumed that isolated OFC are not a cause of fetal death. EUROCAT data show
an average 1.3% fetal death rate for non-syndromic OFC, but it seems likely that most are
associated cases, as is the case for termination of pregnancy.

Outcomes for live births: survival and disability

The no-care situation. Sources for the construction of a no-care survival curve were (a) data from
a large unpublished survey conducted in India before the start of Smile Train intervention [7] and
(b) administrative data on operations supported by Smile Train between 2000 and 2010 in
Bangladesh, China, India, Pakistan and The Philippines. The method is described in the results
section. All survivors with an untreated OFC live with severe disability.

Optimal care. In high resource settings the great majority of affected infants are detected and
referred for corrective surgery but there is still significant residual disability and mortality. In
Hungary in the 1970s 20% of cases lived with residual disability [26], and in the UK today around
12% have long-term cosmetic and/or communication problems [27-29]. Scandinavian studies of
isolated OFC show 98% survival and a significantly increased rate of early death, and only 71%
success in building a family relative to the population norm [30-32]. The “optimal care” survival
curve used here (Figure 2) is based on the 2004 Danish report by Christensen and colleagues [30].
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Figure 2: Survival with operated OFC in high income setting. Standardised mortality ratio =
1.4 at all ages (Christensen et al 2004).

Comparison with other mortality estimates
The Global Burden of Disease study (GBD) publishes numerical estimates of deaths attributable
to disorders included in ICDI10 chapter XVII (congenital malformations, deformations and
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chromosomal anomalies) by age group and country [33]. These include estimates of deaths
attributable to OFC. To compare GBD and MGDb estimates of attributable under-5 deaths GBD
estimates for 2012 were converted to rates /1,000 births using World Population Prospects (WPP)
estimates for annual births in 2010-14 [34].

Results

Application of global quality indicator to data from other sources

The proposed global indicator of ascertainment was then applied to data for 35 non-European
countries included in the Kadir 2016 Report [13]. The proportion of CP falls below 30% in more
than 50% (Figure 3). This suggests that under-ascertainment of CP is common, particularly in
lower-resource settings.
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Figure 3: CP as % of total non-syndromic OFCs in ICBDSR and Kadir et al.,2017.

Is it possible that the low proportion of CP reported from some countries represents reality? To
address this question, we compared the proportion of isolated CP in five large lower-income
countries in publications from the two systematic reviews with data on numbers and types of
operation supported by Smile Train data (STX) (Table 2). The proportions of CP in the STX are
in broad agreement with EUROCAT and higher than those based on the literature.

Table 2: Comparison of proportion of isolated cleft palate (CP) based on the literature, with
rates from Smile Train (STX) surgical data.

Country Total isolated OFC per | CP % of non- | Smile Train,
1000 LB based on data | syndromic OFCs | multiple of

from systematic reviews | Systemati | Smile | literature
c reviews | Train
China 2.31 15 63 4.2
Philippines | 2.56 5 37 7.3
India 1.73 19 45 24
Bangladesh | 1.73 19 31 1.7
Pakistan 1.73 19 49 2.6
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We conclude that it is reasonable to use the proportion of CP to total non-syndromic OFC as an
indicator of ascertainment: a ratio of 30-50% suggests reasonable ascertainment of CP, while less
than 30% suggests under-ascertainment of CP and so of total OFC.

Adjustment of estimated baseline birth prevalence

The MGDD generates estimates for isolated congenital malformations because outcomes must be
expressed in terms of affected individuals. Our original MGDD estimates for isolated OFC were
derived from the umbrella registries and the literature. Here we calculate the effect of adjustment
for under-ascertainment of CP on these rates (Table 3). Similarly, rates for non-syndromic CP can
be adjusted to the average EUROCAT rate of 56% of non-syndromic CL(P).

Table 3: Adjustment of estimated birth prevalence of isolated orofacial clefts, showing the
effect of under-ascertainment of CP

WHO Reported | Reported rate Adjusted rate /1,000 | Adjusted multiple of
region Isolated /1,000 births births reported
CL(P) Isolat | Total Adjusted | Adjusted | Isolated | Total
/1,000 ed CP | isolated isolated total CP isolated
births OFC CP isolated OFC
OFC
EUR 0.7 0.4 1.1 0.36 1.06 0.9 0.96
AMR 1.11 0.48 1.59 0.58 1.68 1.2 1.06
EMR 0.67 0.25 0.92 0.35 1.02 1.4 1.11
AFR 0.54 0.15 0.69 0.28 0.82 1.89 1.19
SEAR 1.00 0.21 1.21 0.52 1.52 2.46 1.26
WPR 1.48 0.26 1.74 0.77 2.25 2.96 1.29
World 0.92 0.25 1.17 0.48 1.4 1.88 1.19
W. Europe | 0.68 0.32 1.01 0.35 1.04 1.09 1.03
Mortality due to OFC

The second major issue in relation to OFC is one that differs significantly in low resource
compared to high resource settings — survival in the absence of care. Evidence informing this issue
has been derived from 3 sources (1) the Tata survey (2) the Tamil Nadu survey and (3) Smile Train
data. Before initiating their operations in India Smile Train conducted a large population-based
survey of OFC in representative districts of three states that became known as the Tata survey [7].
This identified 2,122 living individuals with OFC. Of these only 5% had CP, suggesting serious
under-ascertainment and high early mortality with this defect. The patients’ age distribution
(Figure 4) indicated an approximately 80% loss in the first five years but a good life-expectancy for
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those who survived past this age. Face-to-face interviews showed that parents consider operation
to be necessary for affected individuals to marry, but only 25% of the surviving patients had had
an operation. The reality of “catastrophic expenditure” combined with societal pressures, beliefs
and stigma were the main reasons for children remaining unoperated.

Figure 4: Smile Train data for India 2000-9. The lower line shows the age distribution of those
actually operated in these 10 years. The upper line shows the number who would have access to
operation if their survival equalled the population norm: the curve reflects the 2000 age
distribution of the Indian population (United Nations WPP 2015). The gap between the two
decreases with age.
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The Tamil Nadu surveys. Two Indian studies reported by Kadir et al. in 2016 [13] found a baseline
birth prevalence of non-syndromic OFC of 1.0 and 1.3 /1,000 — an average of approximately
1.34/1,000 when adjusted for under-ascertainment of CP. A survey of visible congenital anomalies
in 11.87 million children aged 0-15 in Tamil Nadu [35] identified 0.506 /1,000 with an OFC (38%
of expectation). The survey showed that most of those aged 1-14 had surgical correction providing
they had access to it, and two-thirds of the survivors (0.339/1,000) had already had the defect
repaired. This leaves an estimated 0.167/1,000 with an unoperated OFC - 12% of the estimated
unoperated group. One year later, after the arrival of Smile Train, 93% of survivors had had a
repair.

Smile Train data

Smile Train administrative data show that in the 10 years 2000 to end 2009 over a quarter of a
million individuals with OFC were operated with Smile Train support in the five countries shown
in Table 4.

Table 4: Number of patients operated with Smile Train support in five countries (2000 — 2009)

Country Start of Smile Train | Number operated by
intervention end 2009

India 2000 137,480

China 2001 107,544

Bangladesh 2002 8,608

Philippines 2002 6,912

Pakistan 2003 9,203

Total to end 2009 269,747
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These data enable the construction of a baseline survival curve. The calculation assumes that when
operation is known to be available to everyone affected, free of charge, most of those below
marriageable age will have the defect repaired (both the above surveys confirm this). In practice
over 80% of operations were for children under fifteen, but operations were also performed for all
ages up to 70 years old, confirming access regardless of age. In this situation there are two possible
reasons for “missing” cases — unwillingness to undergo operation or absence due to death. The
evidence supports the proposition that early death is the commonest explanation for missing cases
below marriageable age, though reluctance may contribute to the low frequency of operation for
older patients.

With the above assumptions the number of patients actually operated through Smile Train equals
the number of living but hitherto unoperated patients in each age group with access to the service.
A comparison of the age profile of those operated with the age profile of the general population
therefore reflects the survival of unoperated individuals. Figure 4 illustrates the method using India
as an example. The lower curve shows numbers in each 5-year age group actually operated, and
the upper curve shows numbers who would be available for operation if survival equalled the
population norm.

The gap between potential numbers and numbers actually operated — “missing cases” - may be
taken to represent mortality due to OFC. The figures for those born in the 10 years 2000-09 reflect
the progressive intervention of SmileTrain, but figures for those aged 10-14 or over in 2010
represent survival to this age with an unoperated OFC. Figure 5 compares the derived survival
curve of this group with that from the Tata survey.
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Figure 5: Comparison of survival with unoperated OFC in India derived from the Tata survey,
and Smile Train data on year of birth at operation. The curves are similar. The lower survival
estimate at older ages in the Smile Train curve may reflect reluctance of older survivors to come
forward for operation.

When survival is estimated in this way the result is similar in all five countries that Smile Train
operates in (Table 5): before intervention by the NGO at least 60% of unoperated affected children
had died by five years of age, and over 75% had died by 10 years of age. Note that the calculations
apply for the portion of the population with access to medical care providing it is free of charge:
mortality is likely to be even higher among those without such access.

Clearly these estimates are approximations. However, they are mutually consistent. All indicate
very high early mortality with OFC in the absence of access to surgery. Based on this evidence we

estimate an average 65% infant mortality and 82% under-5 mortality with OFC in the absence of
care.
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Table 5: Estimated survival with unoperated OFC in five countries with Smile Train

intervention

Age group Bangladesh | Pakistan | India Philippines | China
Birth 100 100 100 100 100
0-4 40.1 34.0 33.5 21.9 15.7
5-9 22.0 23.8 23.9 11.1 11.2
10-14 13.5 15.8 14.6 5.2 8.3
15-19 7.5 8.2 7.8 2.6 2.5
20-24 4.0 4.3 3.9 1.6 1.1
25-29 3.8 3.9 3.5 0.5 0.7
30-34 1.5 1.9 1.6 0.3 0.4
35-39 0.4 0.9 0.4 0.5 0.1
40-44 0.4 0.4 0.2 0.1 0.1
45-49 0.6 0.4 0.1 0.2 0.1
50-54 0.0 0.0 0.1 0.0 0.0
55-59 0.0 0.0 0.0 0.0 0.0

Effect of targeted intervention by an NGO
In MGDDb early mortality is calculated from mortality with no care and optimal care, and estimated
access to care based on local infant mortality. Disorder-specific charities can increase access to
care and so reduce under-5 mortality for certain disorder groups, but it is rarely possible to allow
for such effects due to lack of data. Exceptionally, we were able to include the estimated effect of
the Smile Train NGO when calculating actual global under-5 mortality due to OFC: the charity
has reduced estimated under-5 deaths due to OFC by more than 25% (Table 6).

Table 6: Estimated effect of the intervention of the Smile Train NGO on under-5 mortality due
to oro-facial clefts: estimates for 2010. (Revised Feb 2020, with allowance for under-
ascertainment of CP and 70% access in China)

WHO | Annual | OFC OFC  under-5 deaths | Smile OFC Estimated annual
region | births births | /1,000 Train % | Actual | under-5 deaths
1,000s /1,000 reductn | annual
! births

If no | Smile With If no | Smile With

Smile | Train Smile Smile | Train Smile

Train | reductn Train Train | reductn Train
AFR | 34,647 | 0.46 0.334 | 0.2 0.327 1.9 16,060 11,555 | 214 11,341
AMR | 15,319 1.45 0.455 0.455 22,170 | 6,971 6,971
EMR | 16,906 1.01 0.597 | 0.8 0.550 7.8 17,087 10,087 | 785 9,302
EUR | 11,296 1.05 0.074 0.074 11,858 | 840 840
SEAR | 37,304 1.41 0.916 | 9.6 0.658 | 28.2 52,543 34,181 | 9,630 | 24,551
WPR | 24,368 | 2.15 0.612 | 10.0 0.203 66.8 52,428 14,908 | 9,960 | 4,948
World | 139,840 | 1.23 0.562 | 0.147 0.414 | 26.2 172,146 | 78,543 | 20,589 | 57,954

IOFC births /1,000 allowing for the effect of folic acid food fortification in 2010-14. Deaths are estimated on
the basis of this birth prevalence.
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Table 7: Estimated contribution of OFC to under-5 mortality in 2010-14, including the
estimated effect of Smile Train

WHO | Under-5 | Estimated | OFC wunder-5 | OFC % oftotal | %
region | deaths | % access | deaths /1,000 | under-5 deaths | reduction

/1,000 | to care If no|With |If no | With |in total

Smile | Smile | Smile | Smile | under-5
Train | Train | Train | Train | deaths

AFR | 96.4 8 0.334 | 0.327 | 0.35 0.34 0.01

AMR | 20.4 63 0.455 | 0.455 | 2.23 2.23

EMR | 58.3 30 0.597 | 0.550 | 1.02 0.94 0.14

EUR | 135 88 0.074 | 0.074 | 0.55 0.55

SEAR | 47.1 19 0916 | 0.658 | 1.95 1.40 1.16

WPR | 16.0 66 0.612 | 0.203 | 3.82 1.27 16.0

World | 49.6 37 0.562 | 0.414 | 1.13 0.84 0.60

The improbably high 16% estimated reduction in the Western Pacific Region suggests limitations in the
available demographic and prevalence data.

Table 7 shows the estimated contribution of OFC to global under-5 deaths and the effect of Smile
Train. The figures indicate that OFC would have been responsible for at least 1.1% of under-5
deaths in 2010-14, but when the effect of Smile Train is included, the estimate falls to less than
0.8%. Globally, by targeting a conspicuous and potentially lethal congenital malformation, this
single NGO is estimated to have reduced global under-5 deaths by at least 0.6%. This estimate
appears relatively reliable in view of the solid nature of the Smile Train data. Since Smile Train is
not the only international charity supporting treatment for OFC the true current contribution of
OFC to global under-5 death is probably significantly lower.

Comparison with Global Burden of Disease estimates

The GBD global estimate (0.024/1,000 = 3,358/year) is less than 5% of the MGDDb estimate. The
extraordinary difference indicates that mortality due to OFC has hitherto been largely overlooked
in global assessments of the burden of disease.

Discussion

Ascertainment

The reported birth prevalence of OFC differs significantly between populations. Though
differences in local environmental and genetic factors are known to play a part, it is also necessary
to enquire into completeness of ascertainment. Under-ascertainment of congenital malformations
is common even in dedicated congenital anomaly registries [4, 36]. The likelihood of under-
ascertainment is lowest for severe malformations that are obvious at birth such as anencephaly and
higher for less obvious malformations such as low-level spina bifida. For this reason, EUROCAT
uses the reported proportion of anencephaly as an indicator of ascertainment of neural tube defects:
a higher proportion than 40% suggests under-ascertainment of spina bifida and encephalocele, a
lower proportion suggests under-ascertainment of anencephaly. Similarly, we explored the use of
the proportion of CP as an indicator of ascertainment of OFC, as proposed by Woolf'in 1963 [5].

The congenital anomaly registries reporting to EUROCAT are obliged to demonstrate multiple
source ascertainment. Although the reported birth prevalence of non-syndromic OFC ranges from
over 1.75/1,000 in Northern Europe to around 1.1/1,000 in the South, CP usually represents 30-
50% of total OFC, and the same generalisation applies for most other registries in high resource
settings. We conclude that the ratio of CP to total OFC is a valid (though approximate) indicator
of quality of ascertainment. If the proportion of CP in all reports is adjusted to the EUROCAT
32% average, the result is an 88% increase in global birth prevalence of CP and a 19% increase in
global birth prevalence of total isolated OFC, from 1.17 to 1.4/1,000 births, and therefore globally
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almost 50% of CP may be missed at birth. This raises the question about the extent to which similar
under-ascertainment might apply to other types of congenital malformation

Attributable mortality

The demonstration that untreated OFC are associated with 75-80% early mortality leads to the
conclusion firstly, that global under-5 mortality due to OFC would be 1/1,000 in the absence of
any access to care; secondly, that in 2010-14 with access to locally available surgical care it would
be around 0.51/1,000; thirdly by having access to Smile Train surgical data, the evidence
demonstrates that this potential mortality has been reduced to 0.32/1,000 by the intervention of
Smile Train — a 38% reduction.

The data that enables more precise estimates of under-ascertainment in low and middle income
country (LMIC) settings comes from well ascertained figures from high resource settings, and
adjustment of reported CP birth prevalence to the expected ratio raises estimated global OFC birth
prevalence from the earlier figure of 1.1 /1,000 births to 1.4/1,000 births.

Estimation of attributable early mortality was made possible by data provided by Smile Train (an
international NGO that supports operation for OFC in lower-resource settings) which suggest
under-5 mortality with untreated OFC of up to 84%. Between 2010-14 about 60% of the world
population had no access to treatment, so that OFC would cause around 104,700 under-5 deaths
in the absence of additional intervention, but in this 2010-14 period Smile Train intervention offset
the high mortality rate by the provision of surgical care and this is of global significance. This
serves to demonstrate the value of paediatric surgery in the survival of infants and ultimately the
rehabilitation of individuals born with surgically correctable deformities.

These ascertainment and mortality issues establish CLP as a sentinel defect and provide a basis for
a Health Economics assessment that will seek to quantify the cost benefit of paediatric surgery and
offsetting both mortality and disability, with a view to influencing policy makers and addressing
one of the most anomalous global inequities. The question that should be asked is ...“How many
additional life years does paediatric surgery provide (per head of birth cohort) and furthermore
how many years of normal life does surgery confer in a population where (a number) of children
are born with CLP in a given year”. LMIC governments and policy makers need to appreciate the
rationale and potential financial and social impact of paediatric surgery, and the immediate
challenge will be to extend this to include the full range of congenital anomalies, in alignment with
SDG3 and universal health coverage.

Conclusions

This manuscript based on the Modell Global Database of Congenital Disorders (MGDb) provides,
for the first time a LMIC perspective to the global birth prevalence of OFC, and a description of
the evidence base to support this.

This has enabled a global picture of the true incidence of OFC and base-line survival curves based
on surgical data from LMICs highlight the inequality in access to primary surgical care and the
effects on infant mortality. We estimate that in 2010-14 about 60% of the world population had no
access to treatment, so that OFC would cause around 104,700 under-5 deaths in the absence of
additional intervention, but in this period Smile Train intervention averted an estimated 25,360
early deaths, reducing attributable OFC under-5 mortality from 1.4% to 1% of the global total.

It also highlights the very significant inequalities that exist in the developing world setting in the
registration and ascertainment of OFC and in particular detecting and reporting of isolated CP in
infants which explains the dearth of accurate data.

By raising awareness of the effects of access to surgical care on mortality and survival, the value of
paediatric surgery as not only a life transforming but also a life-saving procedure is highlighted.
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