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ABSTRACT
Objectives Using the National Child Mortality
Database (NCMD), this work aims to investigate
and quantify the characteristics of children dying of
COVID-19, and to identify any changes in rate of
childhood mortality during the pandemic.
Design We compared the characteristics of the children
who died in 2020, split by SARS-CoV-2 status. A negative
binomial regression model was used to compare
mortality rates in lockdown (23 March–28 June), with
those children who died in the preceding period (6
January–22 March), as well as a comparable period in
2019.
Setting England.
Participants Children (0–17 years).
Main outcome measures Characteristics and number
of the children who died in 2020, split by SARS-CoV-2
status.
Results 1550 deaths of children between 6th of
January and 28 June 2020 were notified to the NCMD;
437 of the deaths were linked to SARS-CoV-2 virology
records, 25 (5.7%) had a positive PCR result. PCR-
positive children were less likely to be white (37.5% vs
69.4%, p=0.003) and were older (12.2 vs 0.7 years,
p<0.0006) compared with child deaths without evidence
of the virus. All-cause mortality rates were similar
during lockdown compared with both the period before
lockdown in 2020 (rate ratio (RR) 0.93 (0.84 to 1.02))
and a similar period in 2019 (RR 1.02 (0.92 to 1.13)).
Conclusions There is little to suggest that there has
been excess mortality during the period of lockdown. The
apparent higher frequency of SARS-CoV-2-positive tests
among children from black, Asian and minority ethnic
groups is consistent with findings in adults. Ongoing
surveillance is essential as the pandemic continues.

What is already known on this topic?
►► Childhood SARS-CoV-2 disease may present in

a variable way, often without clear respiratory
symptoms, and so in many cases ascertainment
is difficult.
►► There are concerns of a hidden impact of SARS-
CoV-2 on the health of newborns, infants and
children.
►► The relationship of COVID-19 disease and
common chronic diseases of childhood, such as
asthma, age and ethnic group, remains unclear.

What this study adds?
►► Child mortality was lower in 2020 than in 2019

with little to suggest that there has been an
excess mortality among children during the
period of lockdown.
►► Children who died and had a positive result for
SARS-CoV-2 were more likely to be older and
from ethnic minority groups.
►► We found little to suggest an over-
representation of children with underlying
health conditions.

Despite the unprecedented research efforts
arising from the pandemic, few data have been
published on the overall direct and indirect disease
impact on child mortality. Standard national
mortality registration does not have complete ascertainment in real time, meaning that the key question of ‘excess mortality’ will be difficult to assess
for some time to come.15 To compound this, much
of the current literature is based on case series or
BACKGROUND
inpatient data. Initial data suggested that SARS-
The COVID-
19 pandemic is one of the biggest CoV-2 infection causes a similar disease in children
global challenges faced in our lifetime. In England, to that seen in adults,16 but as the pandemic has
by 30 June, over 244 336 people had tested posi- progressed, novel presentations of hyperinflammative for COVID-
19, and over 39 962 COVID- tory states,5 17 abdominal symptoms and neurolog19-
related deaths had been identified.1 While ical pathology have been described.3 In addition,
publications report little evidence for a significant while we are aware of specific underlying disease
excess mortality in children in the initial stages of states which appear to put adults at greater risk
the lockdown,2 there remain concerns of a hidden of severe disease,18 the relationship of COVID-19
impact on the health of newborns, infants and disease and common chronic diseases of childhood,
children,3–5 with reports of adverse pregnancy such as asthma, is unclear. SARS-CoV-2 may also
outcomes,6 7 dramatic reductions in emergency have direct effects on the risk of perinatal events,
hospital contacts,8 delayed presentation of serious although the exact impact is not known. Increased
illness,9 and increases in child maltreatment,10 rates of preterm birth and perinatal asphyxia have
malnutrition,11 and mental health problems.12–14
been reported by some,19 while others report lower
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Child mortality in England during the
COVID-19 pandemic
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Aims
The two primary aims of these analyses are to:
1. Identify the number and characteristics of children dying of
COVID-19 in England during the first wave of the pandemic.
2. Identify changes in rate of overall childhood mortality during
the lockdown period, compared with the pre-lockdown period in 2020, and a comparable (pre-pandemic) period in
2019.

Methodology
The NCMD commenced data collection on 1 April 2019 and
collects data from all 58 Child Death Overview Panels (CDOPs)
across England.21 There is a legal responsibility for CDOPs
to notify NCMD of every death of anyone before their 18th
birthday, including cases referred to the coroner for further
investigation.22 From 1 March 2020, linkage with virology PCR
results was performed with Public Health England (PHE) for the
retrospective and prospective surveillance of COVID-19 child
mortality in England and, for practical and workload reasons at
the time, was limited to deaths where COVID-19 was a possible
cause (ie, not trauma or suicide deaths). In April 2020, the
Joint Agency Response to child deaths during the COVID-19
pandemic protocol was amended to include postmortem viral
swabs from all children dying suddenly and unexpectedly from
no immediately identifiable cause (sudden unexpected death in
infancy or childhood, SUDIC).23

Coding of notifications
All deaths reported to the NCMD were coded by four independent coders (three paediatricians and one NCMD manager with
CDOP expertise) to identify the most likely category of the cause
of death, using a classification system based on that used by the
child death review process since 2008.22 All coders reviewed the
deaths blind to each other and recorded if the death was likely to
be due to malignancy, preterm birth, intrapartum events, infection, trauma, substance misuse, suicide, an underlying medical
condition, or if the event should be considered a SUDIC; or
that there was insufficient information provided (see online
supplemental appendix). To identify the most important factor
contributing to the death, the most common category identified
by the four coders was used as the most likely category. Where
more than one category was identified, the category highest in
the following hierarchy was used (based on categorisation used
by CDOPs).24
1. Suicide.
2. Substance abuse.
3. Trauma.
4. Malignancy.
5. Underlying medical condition.
6. Intrapartum event.
7. Preterm birth.
8. Infection.
9. SUDIC.
Odd D, et al. Arch Dis Child 2022;107:14–20. doi:10.1136/archdischild-2020-320899

In addition to the information included in the summary narrative, data were provided or derived from the structured questions in the notification form:
►► Sex of individual (female, male, other (including not
known)).
►► Ethnic group (Asian or Asian British, black or black British,
mixed, other, unknown, white).
►► Age at death.
►► Deprivation tenths of the child’s home address using the
deciles from the Index of Multiple Deprivation (IMD).25 A
lower value suggests greater deprivation.
During lockdown, possible concerns were raised for deaths
by suicide, SUDIC or intrapartum events. Consequently, where
one or more coders recorded death by one of these categories,
they were asked to review their classification. For suicide and
intrapartum deaths, additional clarification and validation was
sought.
►► Suicide: additional details were sought from the notifying
CDOP. Where there remained disagreement, cases were
reviewed by a researcher with expertise in suicide research
(DG) blind to the date of death and coded as suicides if the
likelihood was considered ‘high’ or ‘moderate’.26
►► Intrapartum deaths: electronic (BadgerNet) discharge
summaries for all babies who had died in a neonatal intensive care unit were obtained. Where there remained disagreement about the likely cause of death, cases were recoded
by one independent neonatologist blind to the date of death
(PC).

Statistical analysis

The analysis is based on deaths on, or before 28 June 2020. To
ensure adequate time for notification, coding and clarification,
data were downloaded and finalised 19 days later, on 17 July
2020. To investigate the profile of children dying with evidence
of SARS-CoV-2, we compared the characteristics of the children

Table 1 Characteristics of all deaths between 6 January and 28
June 2020 split by COVID-19 status
Measure

Number
with data

Median age of death in
years (IQR)

437

Sex

432

SARS-CoV-2
negative deaths
(n=412)
0.7 (0.1–6.0)

SARS-CoV-2
positive deaths
(n=25)
12.2 (0.6–15.2)

 Male

235 (57.7%)

13 (52.0%)

 Female

172 (42.3%)

12 (48.0%)

222 (69.4%)

9 (37.5%)

98 (30.6%)

15 (62.5%)

3 (2–6)

5 (2–7)

Ethnicity

344

 White
 Other*
Deprivation measure
(1–10)25

429

Region

437

 London (all London
boroughs)
 Elsewhere
Place of death
 Elsewhere
Contributing underlying
medical condition†

437

0.0006

0.003

0.361
0.097

63 (15.3%)

7 (28.0%)

349 (84.7%)

18 (72.0%)

300 (73.7%)

18 (75.0%)

107 (26.3%)

6 (25.0%)

124 (30.1%)

9 (36.0%)

431

 Hospital

P value

>0.999

0.511

Numbers are n (%) or median (IQR) as appropriate.
Comparisons were made using Fisher’s exact test or Mann-Whitney U test as appropriate.
*Asian or Asian British, black or black British, mixed or other.
†See online supplemental appendix 2 for further details.
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rates20; as well as recent reports of possible increases in stillbirth
rates.6
Rapid population-based analyses during a pandemic are therefore essential to provide unbiased information on incidence and
outcomes. The National Child Mortality Database (NCMD) was
established in 2019, with the core aim to study and analyse the
patterns, causes and associated risk factors of child mortality in
England. Notification is required by statute within 48 hours.

Original research

June 2020 compared with 6 January–22 March 2020). In a
second comparison, to adjust for seasonal changes, we then
compared deaths during a slightly different period of the lockdown (30 March–28 June 2020) with a comparable period in
pre-pandemic 2019 (1 April–30 June 2019) as we did not have
data before the start of NCMD in 2019. Data were collapsed
to provide frequency counts of events per day. The incidence
of events during lockdown was compared with the rate in 2020
before lockdown using a negative binomial regression model
to derive a rate ratio (RR) (and 95% CI) for the comparison.
An estimate of the population under 18 years old (n=12 023
568) was based on the Office for National Statistics (ONS) 2019
estimates.27 The analysis was repeated comparing deaths during
lockdown with those in 2019 and split by the age of the child at

with known SARS-CoV-2 PCR testing; split by those with a positive or negative result. Comparisons were made using Fisher’s
exact test for categorical data and Mann-Whitney U test for age
and the IMD deprivation category.
Initially, we quantified the number of deaths that were
reported to the NCMD and graphed the output (smoothing
using the arithmetic means up to 7 days either side of point estimate). UK-wide restrictions to reduce the impact of the pandemic
started on 23 March 2020. To investigate the characteristics of
the deaths during the lockdown period (as infection rates rose,
but also with widespread changes to social distancing, healthcare
and education), we compared the sociodemographic characteristics of the children who died during lockdown, with those children who died in the period immediately before (23 March–28

Table 2

Characteristics of deaths in the lockdown period, compared with before lockdown and a comparable period in 2019

Measure

During lockdown versus before lockdown

During lockdown versus 2019

Number
with data

Number
with data

Time period
Median age of death in
years (IQR)

1550

Sex

1521

 Male
 Female
Ethnicity

During lockdown
(98 days) (n=839)

6 January–22 March 2020

23 March–28 June 2020

0.2 (0.0–4.8)

0.2 (0.0–5.0)

417 (59.7%)

462 (56.2%)

282 (40.3%)

360 (43.8%)

1177

 White
 Other*
Deprivation measure
(1–10)25

1523

Region

1550

 London (all London
boroughs)
 Elsewhere
Place of death

Before lockdown
(77 days) (n=711)

P value
0.603

1527

0.176

1477

0.584
314 (62.1%)

427 (63.6%)

192 (37.9%)

244 (36.4%)

4 (2–7)

4 (2–7)

121 (17.0%)

146 (17.4%)

590 (83.0%)

693 (82.6%)

1533

During lockdown
(91 days) (n=771)

1 April–30 June 2019

30 March–28 June 2020

0.2 (0.0–7.2)

0.2 (0.0–5.2)

411 (56.8%)

428 (56.8%)

312 (43.2%)

326 (43.2%)

358 (61.1%)

396 (64.0%)

1481

228 (38.9%)

223 (36.0%)

4 (2–6)

4 (2–6)

0.893

1527
155 (20.5%)

136 (17.6%)

601 (79.5%)

635 (82.4%)

P value
0.206
>0.999

1205

0.375

0.016

2019
(91 days)
(n=756)

0.312

0.965
0.171

1487

0.860

 Hospital

560 (79.2%)

610 (73.8%)

537 (73.8%)

556 (73.3%)

 Elsewhere

147 (20.8%)

216 (26.2%)

191 (26.2%)

203 (26.8%)

Numbers are n (%) or median (IQR) as appropriate.
Comparisons were made using Fisher’s exact test or Wilcoxon-Mann-Whitney test as appropriate.
*Asian or Asian British, black or black British, mixed or other.
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Figure 1 Mean number of deaths per day (15 days smoother average) split by time period. *Lockdown started 23 March 2020. 2019 comparison
data from 1 April 2019 onwards.
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Role of funding source
Figure 2 Age of death, split by time period.

National Health Service England funded the rapid set-up of the
real-time surveillance system and staff time to support its function, but had no input into the data analysis or interpretation.

their death (birth–27 days, 28 days–1 year, 1–4 years, 5–9 years,
10–14 years, 15–17 years).

RESULTS

Sensitivity analyses

Policy and guidance changed during the lockdown period with
two distinct periods: before, and, on or after, 17 May 2020,
when lockdown restrictions were eased. For the pre-lockdown
comparison, the regression model was repeated, estimating the
RR for the two periods of lockdown compared with deaths in
the pre-lockdown period. For the comparison with lockdown
versus 2019 pre-pandemic, the regression model was repeated
allowing any association between year and the outcome to be
modified by the period of lockdown; and separate RRs derived
for the two periods. Models were compared with the main analysis to test (using the likelihood ratio test) if there was evidence
that they fitted the data more precisely.
As exploratory analyses, the main analysis was repeated for the
children who died in each provisional category of death (above)
to give an indication of profile of causes of child mortality during
lockdown.
Data were compared with provisional ONS data to ascertain
data coverage. ONS mortality statistics are based on information
recorded when deaths are certified and registered; and while
most deaths are registered within 5 days, there are circumstances
when there may be a substantial delay in issuing a Medical Certificate of Cause of Death, such as deaths reported to a coroner.
The total number of child deaths registered by ONS from 11
January to 26 June 2020 for England, by age groups and week of

Figure 3 Deprivation measure (1–10) at death, split by time period.
Odd D, et al. Arch Dis Child 2022;107:14–20. doi:10.1136/archdischild-2020-320899

Between Monday 6 January and Friday 28 June (175 days), a
total of 1550 deaths of children were notified to the NCMD (as
of 17 July 2020). From 1 March 2020, 968 requests for SARS-
CoV-2 PCR results were requested from PHE on the previously
agreed criteria (above); 412 children had at least one negative
result identified, 25 had a positive result recorded at some point
and for 531 no test was performed. Children who died with
positive SARS-CoV-2 virology were less likely to be recorded
as having white ethnicity (37.5% vs 69.4%, p=0.003) and were
older (12.2 vs 0.7 years, p<0.0006) when compared with those
who died with negative virology (table 1).
A total of 711 deaths occurred in the 77 days before the first
2020 national lockdown, compared with 839 deaths during
lockdown (98 days) (figure 1). Children who died during lockdown had similar ages (table 2 and figure 2), sex, ethnicity,
deprivation measures (figure 3) and locations as those dying pre-
lockdown. However, during lockdown, fewer deaths occurred
in hospital (73.8% vs 79.2%, p=0.016). A total of 756 deaths
occurred in the comparable period in 2019, compared with 771
during lockdown (both covering the 91 days); and had similar
ages, sex, ethnicity, deprivation measures and locations as those
during lockdown. Overall rates of death were similar during
lockdown compared with the 2020 period before lockdown (RR
0.93 (0.84 to 1.02)) and during lockdown compared with 2019
(RR 1.02 (0.92 to 1.13) (table 3)).

Sensitivity analyses

There was little evidence that the incidence of death was different
in the two periods of lockdown when compared with before lockdown (p=0.141) or pre-pandemic in 2019 (p=0.773) (table 3).
When looking at the number of deaths split by the likely cause,
over the whole lockdown period in comparison with the 2020
pre-
lockdown and 2019 pre-
pandemic periods, children had
similar mortality rates after preterm birth or from malignancy,
infection, trauma, substance misuse, suicide and sudden unexpected deaths (table 4). There was however some weak evidence
that there was a higher rate of death after intrapartum events
(RR 1.46 (0.97 to 2.20)), and stronger evidence that the risk
of dying of an underlying condition was also reduced (RR 0.79
(0.65 to 0.97)) when compared with the pre-pandemic period
of 2019; although wider, but compatible, CIs when comparing
with the earlier pre-lockdown period of 2020 (RR 1.27 (0.84 to
1.94) and RR 0.85 (0.70 to 1.04), respectively).
Between 11 January 2020 and 26 June 2020, provisional ONS
data reported 1152 deaths of children under 18 years occurring
17
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death, was compared with NCMD data for the same period. Due
to the fast-changing COVID-19 pandemic in England, prior to
publication, the analysis was repeated with the most recent total
deaths. In this analysis, using the same methodology as above,
we compared the number of deaths reported to the NCMD
between 1 April 2020 and 31 December 2020 with the number
in the same period of 2019.
Data are presented as median (IQR), number (%) or RR (95%
CI). Where frequency counts were below 5, or could be derived,
absolute numbers were not presented. Analysis was performed
using Stata V.14. Data were analysed on 21 July 2020.

Original research
Characteristics of deaths in the lockdown period, compared with before lockdown and a comparable period in 2019
During lockdown versus before lockdown
Before lockdown
(77 days)

Measure
All deaths

711

During lockdown
(98 days)
839

During lockdown versus 2019

RR

P value

2019
(91 days)

0.93 (0.84 to 1.02)

0.138

756

During lockdown
(91 days)
771

RR

P value

1.02 (0.92 to 1.13)

0.706
0.378

Split by age of death
 Birth–27 days

292 (41.1%)

361 (43.0%)

0.94 (0.81 to 1.10)

0.457

310 (41.0%)

336 (43.6%)

1.07 (0.92 to 1.25)

 28 days–1 year

158 (22.2%)

174 (20.7%)

0.95 (0.76 to 1.17)

0.613

150 (19.8%)

160 (20.8%)

1.07 (0.85 to 1.33)

0.570

87 (12.2%)

95 (11.3%)

0.92 (0.68 to 1.22)

0.554

78 (10.3%)

81 (10.5%)

1.04 (0.76 to 1.42)

0.812

 1–4 years
 5–9 years

42 (5.9%)

43 (5.1%)

0.94 (0.61 to 1.44)

0.770

58 (7.7%)

38 (4.9%)

0.97 (0.65 to 1.46)

0.893

 10–14 years

52 (7.3%)

78 (9.3%)

1.06 (0.75 to 1.51)

0.730

80 (10.6%)

73 (9.5%)

0.98 (0.72 to 1.35)

0.921

 15–17 years

80 (11.3%)

88 (10.5%)

1.02 (0.75 to 1.38)

0.898

80 (10.6%)

83 (10.8%)

1.04 (0.76 to 1.41)

0.814

0.141*

418

432

1.03 (0.90 to 1.18)

0.773*

338

339

1.00 (0.86 to 1.17)

Split by period of lockdown
 1st period

711

492

0.97 (0.86 to 1.09)

 2nd period

711

347

0.87 (0.77 to 0.99)

Numbers are frequency counts or RR (95% CI) as appropriate.
*Test that the model better fits data after allowing two periods of lockdown.
RR, rate ratio.

in England, compared with 1492 deaths notified to the NCMD
(29.5% more). Between 1 April 2019 and 31 December 2019,
there were a total of 2498 childhood deaths reported to the
NCMD; compared with a total of 2264 in the same period of
2020 (RR 0.92 (0.87 to 0.98), p=0.009).

DISCUSSION

Overall child mortality was lower in 2020 than in 2019 although
older children and those from black, Asian and minority ethnic
(BAME) groups were more likely to have a SARS-CoV-2-positive
test, consistent with other work.5 7 28
As with any routine data analysis, there are limitations to our
analyses and interpretations. Child deaths in England remain
rare, however the precision of the point estimate of overall
mortality suggests that it is very unlikely that there has been a
substantial change. The biggest limitation is likely to be that of
missing data and case ascertainment, as, despite the rapid notification system, some late notifications may be missing. However,
numbers reported in the NCMD are statutory and likely to miss
only a handful of cases.14 The indications for testing for SARS-
CoV-2 are complex and are influenced by clinical suspicion,
Table 4

availability of tests and local policy. It is possible that some children with complex disease (or underlying illness) were not tested
as the death was expected or out of hospital. In addition, cause
of death is based on limited notification data prior to completion of the full child death review process and so the categories
presented should be interpreted with caution as they are based
on limited information and some are likely to change when
a fuller investigation is performed.21 Finally, we did not have
complete data on some other measures (eg, ethnicity) so some
degree of reporting bias is possible.
While the overall prevalence of child deaths with a positive
SARS-CoV-2 antigen test in England is higher than estimated
by others,5 15 many of the positive tests were performed in
cases without recognised symptoms of COVID-
19, so direct
COVID-19 mortality cannot be assumed. In addition, many children were not tested for SARS-CoV-2. In total 1.6% of children
dying during the lockdown period we examined were known to
be SARS-CoV-2 positive around the time of their death, while a
small additional number presented with one of the recognised
syndromes associated with SARS-CoV-2 (eg, paediatric inflammatory multisystem syndrome temporally associated with

Characteristics of deaths, by likely category, in the lockdown period, compared with before lockdown and a comparable period in 2019
During lockdown versus before lockdown
Before lockdown
(77 days)

During
lockdown
(98 days)

Time period

6 January–22 March
2020

23 March–28
June 2020

Malignancy

52

72

1.09 (0.74 to 1.59)

Preterm

194

217

0.88 (0.72 to 1.07)

Intrapartum events

37

60

Infection/SARS-C
 oV-2+ve 43
Trauma

During lockdown versus 2019
2019
(91 days)

During
lockdown
(91 days)

1 April–30 June
2019

30 March–28
June 2020

0.663

65

0.203

174

1.27 (0.84 to 1.94)

0.261

43

0.79 (0.51 to 1.20)

25

37

Substance misuse

*

Suicide

Measure

RR

P value

RR

P value

67

1.03 (0.73 to 1.45)

0.862

203

1.17 (0.94 to 1.44)

0.158

39

57

1.46 (0.97 to 2.20)

0.068

0.263

40

34

0.85 (0.54 to 1.34)

0.486

1.16 (0.68 to 2.00)

0.585

38

34

0.89 (0.56 to 1.44)

0.647

*

0.59 (0.13 to 2.63)

0.489

*

*

0.50 (0.11 to 2.22)

0.362

24

35

1.15 (0.67 to 1.95)

0.616

26

34

1.31 (0.78 to 2.21)

0.314

SUDIC

109

117

0.84 (0.65 to 1.09)

0.201

86

106

1.23 (0.92 to 1.64)

0.156

Underlying medical
condition

194

211

0.85 (0.70 to 1.04)

0.125

239

190

0.79 (0.65 to 0.97)

0.024

Numbers are frequency counts or RR (95% CI) as appropriate.
*Absolute numbers below 5.
RR, rate ratio; SUDIC, sudden unexpected death in infancy or childhood.
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Table 3

Original research

CONCLUSIONS
In this analysis of child mortality in England, during the first
phase of the pandemic, there is little to suggest that there has
been excess mortality during the period of lockdown in England.
The apparent higher frequency of children from BAME groups
testing positive for SARS-CoV-2 is consistent with analyses in
adults, and further work will be needed to clarify the impact as
the pandemic continues. Changes in delivery of healthcare may
affect chronic conditions many months later, and the economic
impacts on socioeconomically disadvantaged children may take
time to become apparent. Ongoing surveillance of the overall
rates of child death and the likely causes and contributory
factors is essential as the pandemic continues, to provide rapid
support for policymakers and information for the public and
professionals.
Twitter Karen Luyt @KarenLuyt
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