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ABSTRACT

Objective To quantify differences in number and timing
of first primary cleft lip and palate (CLP) repair procedures
during the first year of the COVID-19 pandemic (1 April
2020 to 31 March 2021; 2020/2021) compared with

the preceding year (1 April 2019 to 31 March 2020;
2019/2021).

Design National observational study of administrative
hospital data.

Setting National Health Service hospitals in England.
Study population Children <5 years undergoing primary
repair for an orofacial cleft Population Consensus and
Surveys Classification of Interventions and Procedures-
fourth revisions (OPCS-4) codes F031, F291).

Main exposure Procedure date (2020/2021 vs
2019/2020).

Main outcomes Numbers and timing (age in months) of
first primary CLP procedures.

Results 1716 CLP primary repair procedures were
included in the analysis. In 2020/2021, 774 CLP
procedures were carried out compared with 942 in
2019/2020, a reduction of 17.8% (95% Cl 9.5% to 25.4%).
The reduction varied over time in 2020/2021, with no
surgeries at all during the first 2months (April and May
2020). Compared with 2019/2020, first primary lip repair
procedures performed in 2020/2021 were delayed by 1.6
months on average (95% CI 0.9 to 2.2 months). Delays in
primary palate repairs were smaller on average but varied
across the nine geographical regions.

Conclusion There were significant reductions in the
number and delays in timing of first primary CLP repair
procedures in England during the first year of the
pandemic, which may affect long-term outcomes.

INTRODUCTION

Around 1 in 670 children in England, Wales
and Northern Ireland are born alive with an
orofacial cleft that may affect only the lip,
only the palate or both." An orofacial cleft
can have significant effects on children’s
lives, including ongoing hearing loss, speech

STRENGTHS AND LIMITATIONS OF THIS STUDY

= We analysed administrative hospital data (Hospital
Episode Statistics; HES) with whole nation coverage
of England for children undergoing surgical repair
of cleft lip and palate (CLP) at in two time periods;
before (2019/2020) or during (2020/2021) the
COVID-19 pandemic.

= Within these time periods, we examined the timing
of first surgical repair with respect to clinical guide-
lines advocating surgery for first repair of cleft lip in
children aged 3—-6 months and by age 13 months for
cleft palate repair.

= To reduce the risk of misclassifying the timing of
surgery, we restricted the study population to chil-
dren born in hospitals in England, meaning that
some children who had CLP surgery (but who did
not have a birth record in HES) were excluded from
the analysis.

= Even though our study had whole nation coverage
of England the numbers of children within some
important subgroups (eg, narrower ethnic groups)
were insufficient to support further analysis.

and language difficulties, psychosocial diffi-
culties and lower educational attainment.®”’
It is recommended that children with a cleft
palate have surgery to repair their cleft when
they are between 6 and 12 months old as
this would reduce the likelihood of negative
outcomes.® ? Cleft lip repair procedures are
usually performed when the children are
between 3 and 6 months old, a time frame
suggested by a handful of small studies
showing that early repair leads to better
aesthetic results,'” ' improved feeding'’ and
better psychosocial development.'?

Access to healthcare declined markedly
during the COVID-19 pandemic.”” " This
decline represents both the postponement
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and cancellation of planned care. For some time-sensitive
procedures such as cleftlip and palate (CLP) repair, delays
could have a detrimental effect on long-term outcomes.

This study aimed to quantify the impact of the
COVID-19 pandemic on the number and the timing of
first primary CLP repair procedures using national longi-
tudinal administrative hospital data from the English
National Health Service (NHS). We hypothesised that
there would be a reduction in the number of first primary
CLP repair procedures during the COVID-19 pandemic
year (2020/2021) compared with the preceding year
(2019/2020). We defined the start of the first COVID-19
pandemic year as 1 April 2020 as this coincides closely
with the official start of the first nationwide lockdown in
England on 23 March 2020."

We also hypothesised that first primary CLP repair
procedures would be delayed during the pandemic, so
that the children at the time of surgery would be older
than in the preceding year. Quantifying the extent of
delays to surgery is important for planning of the future
needs of these children.

METHODS

Study design

This is an observational study comparing the numbers
of procedures, and the age at surgery for primary repair
of cleft lip and/or palate at hospitals in England before
(2019/2020), or during (2020/21) the COVID-19
pandemic

Data source and study population
We used the Hospital Episode Statistics (HES), a national
database including records of all episodes in NHS hospi-
tals derived from administrative data.'® HES records
include diagnostic fields coded according to the Interna-
tional Classification of Diseases-10th revision (ICD-IO)]7
and procedure fields coded according to the Population
Consensus and Surveys Classification of Interventions
and Procedures-fourth revisions (OPCS-4).'®

We identified all children born after 1 April 2014,
who were considered to have an orofacial cleft because
they had both a record with relevant diagnostic codes
before their second birthday (or until 31 March 2021,
whatever came earlier) and a record with relevant CLP
repair procedure codes before their fifth birthday (or
until 31 March 2021, whatever came earlier; see online
supplemental information 1 for code lists). We excluded
children without a birth record in HES and children
born from multiple pregnancies. Births recorded in HES
represent 97% of all births in England.'? Please see online
supplemental figure 1.

Outcome and patient characteristics

In the children identified with an orofacial cleft, we
determined the date/s of their first primary CLP repair
procedure, with primary lip repair and primary palate
repair treated separately, such that some children

contributed more than one surgery. Secondary proce-
dures were excluded from the analytical sample as other
factors might influence their timing, including the
timing of the primary surgery. We used diagnostic codes
to distinguish four cleft types (see online supplemental
information 2 for code lists): cleft lip only, cleft palate
only, unilateral CLP, bilateral CLP. We used procedure
codes to capture the type of surgery: primary lip repair
(FO31) and primary palate repair (F291). We also used
ICD-10 codes to determine whether there were other
additional congenital malformations (online supple-
mental information $).%” *' Quintiles of the national
distribution of the 2019 Index of Multiple Deprivation
rankings of 32 844 lower super output areas (LSOA; areas
with typically 1500 inhabitants and 600 households) were
used to categorise children into 5 groups according to
their socioeconomic background.*” Ethnicity was coded
as white, and minority ethnicity including black, Asian,
mixed race and other. Nine geographical regions of resi-
dence that correspond to the nine regionally commis-
sioned cleft services of England were derived from the
LSOA.

Statistical analyses

We counted the number of first primary CLP repair
procedures in 2020/2021 and 2019/2020 and calculated
the relative difference between these numbers. Cls for
these relative differences were calculated using the condi-
tional method for testing differences between two Poisson
means.” We used the Mantel-Haenszel test of homoge-
neity to investigate whether the difference between the
number of procedures in 2019,/2020 and 2020/2021
varied according to the children’s characteristics.

To investigate changes in timing of first primary CLP
repair procedures, we compared the mean age at the
time of the first primary CLP procedures carried out
in 2019/2020 and 2020/2021 with the t-test. Linear
regression with interaction terms was used to test
whether the difference between the means in 2019/2020
and 2020/2021 varied according to the children’s
characteristics.

Children with missing data on a specific characteristic
were not included in the analyses involving that charac-
teristic. A p<0.05 was considered to indicate a statistically
significant result. All analyses were performed in Stata
V.17 (Statacorp).24

Patient and public involvement

The Education and Child Health Insights from Linked
Data (ECHILD) project undertakes regular patient and
public involvement (PPI) including the acceptability of
the use of deidentified data from healthcare and educa-
tion settings, and research priorities for these datasets.
Children and parents in our PPI workshops identified
understanding the health and education impact of the
pandemic on children with additional clinical needs
(such as CLP) as a key priority for research.
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RESULTS

Study population

We identified 6438 children with a CLP procedure code
recorded before the age of 5 between 1 April 2014 and 31
March 2021. Of these, 680 (10.6%) did not have a birth
record or were born from multiple pregnancies and 257
(4.0%) did not have a CLP diagnostic code recorded
before the age of 2. These children were, therefore,
excluded (online supplemental figure 1).

Number of first primary CLP repair procedures during the
COVID-19 pandemic

In the remaining 5501 children, we identified 774 first
primary CLP procedures in 2020/2021 corresponding to
321 first lip repair and 453 first palate repairs. This was
in comparison to 942 procedures (408 lip repairs, 534
palate repairs) in 2019,/2020, a reduction of 17.8% (95%
CI19.5% to 25.4%; p<0.001; table 1).

The reduction in the number of first lip repair observed
in 2020/2021 did not vary significantly according to the
children’s characteristics (p always>0.1 for cleft type, pres-
ence of additional anomalies, deprivation or ethnicity) or
geographical region of residence. However, the reduc-
tion in lip repairs did vary according to quarterly period
(p<0.0001).

The reduction in the number of the first primary palate
repair procedures in 2020/2021 varied according to
quarterly period (p<0.0001) and was significantly larger
for children with additional congenital malformations
(p=0.0210).

No repair procedures were carried out in the first
2months of the study period (1 April 2020 to 31 May
2020), primary cleft surgery resumed in the third month
of the first quarter. The numbers of first primary proce-
dures undertaken in the second and third quarters of
2020/2021 (1 July 2020 and 31 December 2020) were
higher and the number in the fourth quarter (between
1 January and 31 March) was lower than in the corre-
sponding months in the preceding year (figure 1).

Timing of CLP surgeries before and during the COVID-19
pandemic

The mean age at the first primary lip repairs increased
by 1.6 months (95% CI 0.9 to 2.2) in the first year of the
COVID-19 pandemic compared with 2019/2020 (see also
figure 2). This increase in age did not vary according to
the children’s characteristics (p always>0.1). The largest
increases in mean age of lip repairs were in the South-
West 3.9months (95% CI 2.7 to 5.1), the East Midlands
3.5months (95%CI 2.0 to 4.9) and the first quarter of
2020/2021 3.4months (95% CI 0.14 to 6.7) (table 2).

At national level, mean age at the first primary
palate repair did not increase during 2020/2021
(0.6 months, 95% CI -0.2 to 1.4) but there was some
evidence of regional variation (p=0.0022) with the
largest increases in mean age being observed in the

South-West (5.6 months; 95% CI 3.2 to 7.9) and North-
West (2.6 months; 95% CI 0.5 to 4.6).

There was an increase in the proportion of lip repairs
carried out after the age of 6 months from 19.4%
(79/408; 95%CI 15.6% to 23.5%) in 2019/2020 to
57.9% (186,/321; 95% CI 52.3% to 63.4%) in 2020/2021
(p<0.0001). There was also a small but significant increase
in the proportion of palate repairs carried out after the
age of 12 months from 22.5% (120/534; 95% CI 19.0% to
26.2%) in 2019/2020 to 28.7% (130/453; 95% CI 24.6%
to 33.1%) in 2020,/2021 (p=0.025).

DISCUSSION

This national study using routinely collected administra-
tive hospital data of children born with an orofacial cleft
in England found an 18% reduction in the number of first
primary CLP repair procedures during the first year of
the COVID-19 pandemic, as well as a delay of 1.6 months
in the timing of the first primary lip repair procedure,
compared with the preceding year. The largest difference
was observed during the first quarter of the COVID-19
pandemic period. Also, the delay in the timing of proce-
dures varied across the country with children residing in
the South-West most affected.

The study has several strengths. First, the study popu-
lation had excellent geographical coverage of England,
reflecting all NHS hospitals. Second, by using both diag-
nosis and procedure codes to identify the study popu-
lation, the impact of coding errors on the differences
reported will have been reduced. Third, the relatively
large study population made it possible to report differ-
ences in number and timing of first primary CLP repair
surgeries undertaken by patient characteristics, by region
and quarterly period.

Limitations include that for some children data items
on their specific diagnosis were missing and when differ-
ences were compared by the children’s characteristics, our
results were based only on a complete-case analysis. It is
unclear what impact this may have on the results reported
asitis not known whether children with missing data were
more or less likely to have delayed surgery for CLP repair
than those with complete data. The use of ICD-10 and
OPCS-4 codes may not capture more nuanced clinical
information about individual diagnoses and procedures.

We showed that CLP repair surgery completely stopped
in April and May 2020, which coincides with the start of
the first national ‘lockdown’ in England on 23rd March
2020. This translated to a reduction in numbers of both
primary lip repairs and primary palate repairs. Stake-
holders will need to continue monitoring this as these
reductions could have long-term consequences (eg, on
speech development) and may have a time lag in their
effect. The reduction in the number of first palate repair
surgeries for children with additional congenital malfor-
mations was larger than for children without additional
malformations, which may reflect deferred surgeries
for children at higher risk of complications from
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Figure 1 Monthly numbers of first primary cleft lip repair
and palate repair procedures in the first year of the COVID-19
period (between April 2020 and March 2021; red line) and

the preceding year (between April 2019 and March 2020;

blue line).Grey lines represent 5-year average (2014/2015-
2018/2019) for historic comparison. Shaded areas represent
lockdown periods (lockdown 1: 23 March 2020-23 June
2020; lockdown 2: 5 November 2020-6 December 2020;
lockdown 3: 1 January 2021-8 March 2021). CLP, cleft lip and
palate.

COVID-19. We also showed an increase in the age at first
lip repair surgery, but no significant increase in the age at
first palate repair. This may reflect clinical prioritisation
of primary cleft palate repairs over cleft lip repairs. UK
national guidance suggests that palate repair should be
complete by 13 months of age (3—6 months of age for lip
repairs).”* >’ However, we also showed that a significantly
larger proportion of children had their first palate repair
surgery after 12 months, which might have long-term
consequences for education attainment as children who
receive palate repairs after 13 months have been shown to
have less favourable speech outcomes.®?

We note that birth rates for England have slightly
decreased over the study period, with a proportionate

Lip repairs. Palate repairs

12
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Mean age in months
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e
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Figure 2 Mean age at the first primary cleft lip and palate
repair procedure in the first year of the COVID-19 pandemic
(between April 2020 and March 2021; red square) and the
preceding year (between April 2019 and March 2020; blue
circle) with 95% Cls. Q1 —April-June; Q2 —July-September;
Q3 —October-December; Q4 —January-March.
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decline in the number of children born with CLP.** This
may have had a small impact on the number of expected
operations but does not fully explain the observed reduc-
tion in number of procedures. The number of registra-
tions recorded in the Cleft Registry and Audit Network
(CRANE) database for children born with cleft was
approximately 7.7% lower in 2021 compared with 2020,%
which is not sufficient to explain the relative reduction
observed in our study (17.8% reduction). Furthermore,
we observed delays in the timing of the lip and palate
repairs (which is not dependent on the number of chil-
dren born with a cleft), although the difference observed
for palate repairs was not statistically significant.

Our study indicated that there were regional variations
in the impact of the COVID-19 pandemic on the timing
of first primary CLP repair procedures, which may reflect
differences in the regions’ influence on management
decision-making, resources, fragility and capacity for
recovery. The delay of almost 6 months seen in one region
with other regions showing hardly any delay in the timing
of first primary CLP repair procedures requires further
investigation. COVID-19 pandemic-associated delays
in CLP repair have been reported in other countries,
including a single-centre study in Peru where 172 patients
demonstrated increases in age at the time of primary lip
and palate repair.”’ Similarly, reduced volumes of proce-
dures were recorded during the pandemic (relative to the
prepandemic period) for low-income and middle-income
countries reporting to the Smile Train Express platform.”

This paper follows on from previous work which
showed reductions in planned care during the pandemic
and acts as a deeper dive into one specific type of planned
care.” This work focuses on primary procedures which
were given some prioritisation during the pandemic and
as such might downplay its effect on wider cleft services.
For example, secondary procedures such as alveolar bone
graft and secondary speech surgery are time sensitive but
have less evidence supporting them. While the Federa-
tion of Specialist Surgical Associations Clinical Guide to
Surgical Prioritisation during the COVID-19 pandemic
gave similar priority to primary and secondary cleft
procedures, shop floor practicality may not necessarily
have allowed equal treatment.”® Further work needs to be
done to understand the full effect of the pandemic on
all cleft surgery especially the more temporally sensitive
secondary cleft procedures (alveolar bone grafting and
secondary speech surgery).

In conclusion, during the first year of the COVID-19
pandemic, a larger proportion of children had their cleft
repair surgery outside of the recommended time frame
(3—6months for lip repair and by 13 months for palate
repair). Previous research has shown that late surgery
may be associated with delays in speech development
and the need for additional speech therapy.”  Delayed
surgery beyond 13 months is thought to affect articulation
following cleft palate repair, and the resulting need for
extra corrective speech therapy may contribute to addi-
tional absence from school, potentially affecting primary

educational attainment.” ** Future research should, there-
fore, consider investigating the effect of delay in surgery
on educational outcomes to model the long-term implica-
tions of the COVID-19 pandemic.
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