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ABSTRACT

Objectives To investigate changes in daily mental

health (MH) service use and mortality in response to the
introduction and the lifting of the COVID-19 ‘lockdown’
policy in Spring 2020.

Design A regression discontinuity in time (RDiT) analysis
of daily service-level activity.

Setting and participants Mental healthcare data were
extracted from 10 UK providers.

Outcome measures Daily (weekly for one site) deaths
from all causes, referrals and discharges, inpatient care
(admissions, discharges, caseloads) and community
services (face-to-face (f2f)/non-f2f contacts, caseloads):
Adult, older adult and child/adolescent mental health;
early intervention in psychosis; home treatment teams
and liaison/Accident and Emergency (A&E). Data were
extracted from 1 Jan 2019 to 31 May 2020 for all sites,
supplemented to 31 July 2020 for four sites. Changes
around the commencement and lifting of COVID-19
‘lockdown’ policy (23 March and 10 May, respectively)
were estimated using a RDIT design with a difference-
in-difference approach generating incidence rate ratios
(IRRs), meta-analysed across sites.

Results Pooled estimates for the lockdown transition
showed increased daily deaths (IRR 2.31, 95% Cl 1.86 to
2.87), reduced referrals (IRR 0.62, 95% Cl 0.55 to 0.70)
and reduced inpatient admissions (IRR 0.75, 95% Cl 0.67
t0 0.83) and caseloads (IRR 0.85, 95% Cl 0.79 to 0.91)
compared with the pre lockdown period. All community
services saw shifts from f2f to non-f2f contacts, but varied
in caseload changes. Lift of lockdown was associated with
reduced deaths (IRR 0.42, 95% Cl 0.27 to 0.66), increased
referrals (IRR 1.36, 95% CI 1.15 to 1.60) and increased
inpatient admissions (IRR 1.21, 95% Cl 1.04 to 1.42) and
caseloads (IRR 1.06, 95% Cl 1.00 to 1.12) compared with
the lockdown period. Site-wide activity, inpatient care
and community services did not return to pre lockdown
levels after lift of lockdown, while number of deaths did.
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Strengths and limitations of this study

» The data were obtained from a large number of
mental health providers covering an extensive and
varied geography within the UK: we believe, this is
the most extensive multisite evaluation to date.

» Despite this, data are catchment specific and would
require further replication to clarify national and in-
ternational generalisability.

» Data are combined across a number of potentially
diverse services for each site, with no attempt to
investigate within-site heterogeneity.

» The changes described here evaluated the first
wave of the COVID-19 ‘lockdown’ policy in the UK
and cannot necessarily be extrapolated to further
lockdown periods.

Between-site heterogeneity most often indicated variation
in size rather than direction of effect.

Conclusions MH service delivery underwent sizeable
changes during the first national lockdown, with as-yet
unknown and unevaluated consequences.

INTRODUCTION

The ‘first wave’ of the COVID-19 pandemic
affected healthcare sectors, not only through
the virus’ direct effects on communities and
healthcare staff but also from the national
public health policies enacted to reduce
spread.1 Mental health (MH) care faced
a range of challenges in many countries,
including the heightened vulnerability of
its patient populations (eg, through cardio-
vascular and respiratory disorders), already-
reduced life expectancy® and problems in
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accessing healthcare.”* Services had to be radically recon-
figured to manage suspected or confirmed COVID-19
infections in inpatient and outpatient settings, staff
sickness or self-isolation, the need to minimise face-
to-face (f2f) contacts and the imperative to accommo-
date increasing pressures on acute medical care from
cases of viral infection.” ® In turn, these changes were
accompanied by the (as yet unknown) impacts of ‘social
distancing’ on already isolated or otherwise vulnerable
populations (although with potential positive effects
of increased support, sense of community cohesion
and reduced social strain for some individuals) and of
economic constraints on already impoverished and disad-
vantaged communities.”® This indicates a pressing need
for research assessing the impact of the pandemic and
lockdown policies on MH service demand and uptake.’

Published data are emerging on MH outcomes in
community samples'’ and specific groups such as health-
care workers,'" as well as on infection rates in MH inpa-
tients,'® and staff/ expert concerns about MH provision.®"?
However, there have been few studies to date quantifying
changes in mental healthcare activity.” Single-site reports
from UK services have highlighted falls in activity
following the 28 March” national lockdown, followed by
increased demand for some services, decreased activity
for others, shifts from f2f to virtual consultations and a
rise in mortality."*"? Drawing on a network of providers,
we sought to determine the level and heterogeneity of
such mental healthcare changes across multiple national
sites using a quasi-experimental, regression discontinuity
design in time.

METHODS

Data sources

Early in the first UK lockdown, we enquired of several
MH care providers as to the feasibility of a relatively short-
notice extraction of service-level data according to a stan-
dardised protocol. Sites were sourced initially from the
National Institute for Health Research (NIHR) Mental
Health Translational Research Collaboration, a network
of MH services with NIHR or equivalent funding. MH
trusts in England provide all National Health Service
(NHS) specialist MH care to defined geographic catch-
ment areas. Information from these was supplemented
by further extractions of available mental healthcare data
from Scotland and Wales service providers.

The following English trusts were able to participate:
(1) Cambridgeshire and Peterborough Foundation Trust,
serving the Combined Authority of Cambridgeshire and
Peterborough, around 860 000 people; (2) Camden &
Islington Foundation Trust, serving the Camden and
Islington boroughs of north London, around 500 000
people; (3) Cumbria, Northumberland, Tyne & Wear
Foundation Trust, based in Newcastle and covering more
than 70 sites across North Cumbria, Northumberland
and Tyne and Wear, a population of around 2 million;
(4) Lancashire & South Cumbria Foundation Trust,

serving Lancashire and South Cumbria, population 1.8
million; (5) Oxford Health Foundation Trust, serving
Oxfordshire, Buckinghamshire, Wiltshire, Milton Keynes,
Swindon, Bath and North East Somerset, a population of
around 3 million; (6) Nottinghamshire Healthcare Trust,
serving City and County of Nottinghamshire, around 1.2
million people; (7) South London and Maudsley Foun-
dation Trust, serving Croydon, Lambeth, Lewisham and
Southwark boroughs of south London, a population of
around 1.3 million and (8) Southern Health Foundation
Trust, serving Hampshire (excluding Portsmouth City),
a population of around 1.3 million. Additional data were
made available from NHS Lothian, a provider of all health
services to a population of 850 000 in and around Edin-
burgh, including all physical and MH services and from
the Secure Anonymised Information Linkage databank
which contains anonymised data on all health services
provided to the population of Wales, around 3 million.

All data were extracted at service level, with no indi-
vidual patient-level extractions. Sites were deidentified
prior to analysis and are referred to subsequently as sites
A-].

Overall, 9 of the 10 sites extracted daily activity data
from 1 January 2019 to 31 May 2020; extractions took
place in June and July 2020. Overall, 4 of the 10 sites were
subsequently able to provide extensions of daily data up
to 31 July 2020, extracted in August and September 2020.
One site extracted (in September 2020) all activity data
on a weekly level from 1 January 2020 to 5 July 2020 in
addition to 2019.

MH service activity and mortality variables

Where possible, sites extracted the following data for

each day:

1. Site activity: number of new referrals accepted and
number of discharges from services.

2. MH inpatient services: number of new admissions;
number of discharges and daily inpatient caseload (to-
tal and caseload detained under the Mental Health Act
(MHA) section for all age groups).

3. Community services: For each service, the number
of £2f contacts, non-f2f contacts, total contacts (sum
of f2f and non-f2f), cancelled appointments or non-
attendance (DNA) and daily caseload (patients with an
active referral to that service). These were extracted
for each of the following community service types:

. Adult MH (AMH; community MH teams).

. Child and adolescent MH services (CAMHS).

. Early intervention in psychosis (EIP).

. Home treatment team (HTT)—also known as cri-
sis resolution teams which provide the option for at
least daily reviews as an alternative to inpatient care.

e. Liaison psychiatry services, including services pro-
vided to emergency departments and settings creat-
ed as alternatives to emergency departments during
the pandemic.

f. Older adults (OA) MH services.

oo o
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Daily mortality was extracted as recorded within clinical
systems from routine data supplied to sites from national
sources. For sites A, B, E, F, H and J, deaths recorded on
the clinical system represent those for all past service
contacts regardless of whether the individual is a current
patient at the time of death (for 90% of the catchment
served by site H). Sites D and G ascertain deaths for all
current patients at the time of death along with selected
discharged patients (up to 6 months post discharge for
site G). For site C, deaths were restricted to those on MH
inpatient wards at the time of death. For site I, weekly
deaths and weekly inpatient admissions/discharges
were extracted where MH was recorded as the primary
diagnosis.

Statistical analysis
To describe changes in the above measures, we used two
time points coinciding with the commencement and
lifting of the COVID-19 ‘lockdown’ policy: 23 March
2020 and 10 May 2020, respectively. To estimate these,
we deployed a regression discontinuity in time (RDiT)
design20 combined with a difference-in-difference (DiD)
approach for estimation, comparing measures before and
after the lockdown announcement in 2020 to those before
and after the same date in 2019, thus adjusting for poten-
tial seasonal changes. Similar analysis was conducted for
the lift-of-lockdown announcement.

For analytical purposes, we divided the sample into two
cohort periods (2019, 2020). The parameters of interest
were the effects of (a) lockdown and (b) lift of the lock-
down policy announcements on extracted measures in
different time windows before and after 23 March 2020
and 10 May 2020, relative to that observed before and
after 23 March 2019 and 10 May 2019. This approach
was strengthened by borrowing elements from a DiD
approach and is similar to a difference in discontinuities
design because it rests on the intuition of combining an
RDiT with a DiD strategy (RDiT-DiD).?" Further ratio-
nale and details of the analytic approach are provided in
the online supplemental technical appendix.

Differences in measures before versus after the cut-off
dates were reported as incidence rate ratios (IRRs) and
their corresponding 95% CI. Negative binomial regres-
sion models were used to assess the effect of 23 March
COVID-19 ‘lockdown’ policy on mortality and MH service
activity adjusted for temporal trends (eg, weekday, month,
year) and taking into account overdispersion (please
technical appendix and online supplemental figures
1-5). Results from each site extracting daily data were
pooled across sites using random effects meta-analysis
and heterogeneity was summarised using the I statistic.*”

A series of sensitivity analyses were also performed.

1. We reran a subgroup analysis of our main RDiT-DiD
analysis for four sites with daily data that could update
their data extractions to 31 July 2020. We increased the
time window after the lift of the lockdown announce-
mentin order to capture any potential effects of the lift
of the lockdown announcement on mortality and MH

service activity with greater statistical certainty due to
larger numbers.

2. To account for anticipatory effects of the lockdown and
lift-of-lockdown announcements, we omitted 1 week
either side of the cut-off date of 23 March 2020 (ie,
16 March 2020 to 30 March 2020) and 1 week either
side of 10 May 2020 (ie, 3 May 2020 to 17 May 2020).
Anticipatory effects, such as the announcement of so-
cial distancing on 16 March 2020, could have resulted
in altered MH service activity in the study population
just before the implementation of lockdown. Similarly,
non-adherence to the lockdown rules was documented
during the month of April 2020 and before lockdown
was lifted.*

3. To account for changes in the infection rate, we fur-
ther adjusted our models for national COVID-19-
related deaths occurring 1 week prior to the date of
our observed daily counts.

4. To check robustness of our findings, that these were
not an artefact of the pre lockdown time period from 1
January 2020, we reduced the time window before the
lockdown announcement from 4 February 2020. Thus,
we used the same number of daily observations before
and after the lockdown announcement (23 March to
10 May 2020 vs 4 February to 23 March 2020) and the
lift-of-lockdown announcement (10 May to 31 May
2020 vs 19 February to 23 March 2020).

5. To account for changes due to the media coverage
of the pandemic, we further adjusted our models for
trends in the UK occurring on the day of our observed
daily counts. Google Trends data provide an unfiltered
sample of search requests made to Google. It supplies
an index for search intensity by topic over the time
period requested in the UK area. This is the number
of daily searches for the specified topic divided by the
maximum number of daily searches for this topic over
the time period in question in the UK. This is scaled
from 0 to 100. A value of 100 is the peak popularity
for the term. A value of 50 means that the term is half
as popular. A score of 0 means there were not enough
data for this term.**

Analyses were performed using STATA V.15.1 (Stata

Corporation, College Station, Texas, USA).

RESULTS

The 10 participating sites are described and compared
in table 1 and pooled IRRs from the random-effect meta-
analysis are presented in table 2 for the three period
comparisons of interest in the sites extracting daily data.

Transition to lockdown

For this transition, pooled estimates showed a significant
and greater than twofold increase in daily deaths (IRR
2.31 (95% CI: 1.86 to 2.87); figure 1). New accepted refer-
rals decreased (IRR 0.62 (95% CI: 0.55 to 0.70)). Pooled
estimates from inpatient care showed a decrease in new
admissions (IRR 0.75 (95% CI: 0.67 to 0.83)), total daily
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Measures

Site

Before lockdown*

During lockdown*

After lockdown*

Median (IQR)

Median (IQR)

Median (IQR)

Inpatient caseload A 768 (762-774) 556 (544-567) 581 (568-588)
B 454.5 (445-461) 363 (357-368) 375 (374-379)
C 495 (489-503) 427.5 (422-443.5) 451 (443-454)
D 701 (696-707) 625 (617-657) 623 (613-640)
E 481 (471-491) 412 (400-418) 453 (437-463)
F 207 (205-211) 140 (135-146) 147 (146-148)
H 408 (399-412) 351 (338-360) 367 (358-381)
J 400 (394-407) 361 (354-371) 375 (365-385)

CAMHS caseload 6915.5 (6792-7021) 6962 (6875-6997)

10 240.5 (10 187-10292) 10 060 (9935-10 189)

6789 (6752-6801)
9807 (9795-9813)

38 (37-38) 35 (35-35) 35 (35-35)
2232 (2176-2247) 2106 (2061-2144) 1992 (1988-1999)
4375.5 (4347-4445) 4383 (4234-4414) 4106 (4078-4137)

« rmmQg >»

15946.5 (15610-16 046) 14 821 (14 342-15394) 13 835 (13 802-13 942)

HTT caseload A 214.5 (207-222) 153 (148-158) 191 (187-197)
B 258.5 (241-276) 151 (139-161) 198 (188-202)
D 263 (247-289) 162 (151-177) 206 (197-214)
E 219 (202-234) 95 (87-103) 127 (121-133)
F 73 (64-77) 54 (50-62) 56 (50-59)
H 977.5 (968-996) 780 (715-850) 732 (725-740)
J 354.5 (293-418) 100 (60-165) 50 (48-51)
Continued
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Table 1 Continued

Before lockdown*

During lockdown*

After lockdown*

Measures Site Median (IQR) Median (IQR) Median (IQR)
Liaison caseload A 1060 (1044-1074) 971 (956-980) 1005 (999-1015)
B 80.5 (69-91) 27 (21-29) 47 (39-51)
D 1851.5 (1786-1879) 1523 (1494-1573) 1505 (1493-1522)
E 103 (90-110) 48 (42-65) 81 (75-86)
F 499 (468-516) 407 (403-411) 448 (436-455)
H 59.5 (57-62) 64 (63-68) 71 (68-74)
J 221 (216-227) 203 (193-211) 200 (197-202)
OA caseload A 1297 (1264-1308) 1065 (1018-1126) 1001 (991-1007)
B 6243 (6193-6257) 5518 (5336-5746) 5149 (5132-5191)
D 5731.5 (5677-5791) 5497 (5398-5596) 5346 (5338-5352)
E 567 (561-582) 503 (497-508) 517 (511-518)
F 502 (487-507) 350 (340-386) 344 (342-345)
H 1638 (1621-1654) 1328 (1288-1383) 1261 (1259-1263)
J 3844 (3821-3857) 3426 (3337-3557) 3284 (3280-3286)

*Before lockdown: 1 January 2020 to 22 March 2020; during lockdown: 23 March 2020 to 9 June 2020; after lockdown: 10 May 2020 to 31

May 2020.

TFor site |, we ascertained median and IQR for weekly mortality and have divided each estimate here by 7 for comparability.
AMH, adult MH service; CAMHS, child and adolescent MH service; EIP, early intervention for psychosis service; HTT, home treatment team;

OA, older adult service.

caseload (IRR 0.85 (95% CI: 0.79 to 0.91)) and numbers
of patients detained under an MHA section (IRR 0.93
(95% CI: 0.87 to 0.99)). Of community services evalu-
ated, all showed sizeable decreases in daily numbers of
f2f contacts and increases in non-f2f contacts (both stron-
gest for EIP). Total contacts reduced in liaison and HTT
services and increased (but not significantly so) in AMH,
CAMHS, EIP and OA services. Daily caseloads signifi-
cantly reduced in CAMHS, HTT and liaison and signifi-
cantly increased in AMH. No significant changes were
observed in the numbers of cancelled or non-attended
appointments, apart from a reduction within HTT.

Transition from lockdown

Numbers of deaths reduced considerably (IRR 0.42 (95%
CI: 0.27 to 0.66)), and IRR estimates for post lockdown
versus pre lockdown differences were not significantly
different (IRR 0.97 (95% CI: 0.68 to 1.38)). Numbers of
new site referrals increased after the lifting of lockdown
(IRR 1.36 (95% CI: 1.15 to 1.60)) compared with the
lockdown period but remained lower than pre lockdown
(IRR 0.85 (95% CI: 0.76 to 0.95)). Inpatient services saw
increased admissions (IRR 1.21 (95% CI: 1.04 to 1.42))
and reduced discharges (IRR 0.66 (95% CI: 0.53 to 0.84))
after the lifting of lockdown. Discharges remained lower
than before lockdown, as did caseloads. F2f contacts
increased after lockdown in all services apart from AMH
and CAMHS, increases in non-f2f contacts were seen in
AMH, EIP and OA services and total contacts increased
in EIP, HTT, liaison and OA services. Compared with pre
lockdown, pooled daily f2f contacts reduced and non-f2f

contacts increased in all services after lifting of lockdown
apart from HTT in which f2f contacts increased and non-
f2f contacts were unchanged; total contacts increased in
AMH, CAMHS and EIP services and decreased in liaison.
Daily caseloads decreased in HTT and liaison services
and cancelled or non-attended appointments reduced in
liaison services.

There was moderate-to-substantial heterogeneity in
the majority of our IRRs estimates at the three transitions
in number of deaths, inpatient caseloads, f2f and non-f2f
contacts and daily caseloads for all community services.
For example, IRRs for number of deaths on transition
into lockdown ranged from 1.55 (95% CI: 1.23 to 1.94)
to 5.30 (95% CI: 2.87 to 9.79) (figure 1). All IRRs are
provided individually by site in online supplemental
tables 1-3. Inpatient caseload reductions on the transi-
tion into lockdown varied in IRRs from 0.67 (95% CI:
0.65 to 0.69) to 1.00 (95% CI: 0.99 to 1.01), reductions
in HTT caseloads from 0.42 (95% CI: 0.39 to 0.45) to
0.98 (95% CI: 0.97 to 0.99) and liaison caseload reduc-
tions from 0.35 (95% CI: 0.31 to 0.39) to 1.03 (95% CI:
1.00 to 1.06). IRRs for the transition from before lock-
down to lifting of lockdown (online supplemental table
3) also varied, with daily deaths ranging from 0.31 (95%
CI: 0.22 t0 0.46) to 1.64 (95% CI: 1.29 to 2.09), those for
inpatient caseloads from 0.87 (95% CI: 0.85 to 0.89) to
1.08 (95% CI: 1.07 to 1.09), HTT caseloads from 0.17
(95% CI: 0.16 to 0.18) to 0.91 (95% CI: 0.89 to 0.92) and
liaison caseloads from 0.41 (95% CI: 0.36 to 0.47) to 1.06
(95% CI: 1.03 to 1.10).
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Figure 1 Forest plots of changes in daily deaths by

site associated with lockdown and lift-of-lockdown
announcements, with pooled meta-analysis estimates.
Incidence rate ratios (IRRs) and 95% Cls, percentage
heterogeneity (1?) and p values from xz tests of heterogeneity
are displayed. (A) Initiation of lockdown announcement
versus before lockdown. (B) Lift of lockdown announcement.
(C) Lift of lockdown versus pre lockdown.

For site I, where extractions of numbers of deaths
and service activity data were weekly rather than daily
and could not therefore be combined with other sites,
there was a significant increase in weekly deaths (IRR
1.47 (95% CI: 1.35 to 1.60)) at lockdown and a decrease
(IRR 0.72 (95% CI: 0.66 to 0.80)) after the lifting of lock-
down. Slightly, but non-significantly, increased numbers
of deaths were observed after the lifting of lockdown
compared with before lockdown. There was a reduction
in admissions (IRR 0.64 (95% CI: 0.58 to 0.71)) and
discharges (IRR 0.83 (95% CI: 0.73 to 0.94)) atlockdown,
but no differences after the lifting of lockdown compared
with before lockdown.

Sensitivity analyses

1. Further data for the post lockdown versus pre lock-
down comparisons are presented in table 3 for the four
sites able to extract daily data to 31 July. Considering
the findings that were most consistently significant, all
showed reduced total inpatient caseload, reduced OA
f2f contacts, increased non-f2f AMH and EIP contacts
and reduced CAMHS, liaison and OA caseloads.

2. When excluding data for 1 week around the lockdown
and lift-of-lockdown announcements, minimal chang-
es were observed and IRRs remained largely similar
(online supplemental table 4).

3. Further adjustment for levels of national COVID-19
mortality levels (online supplemental table 5) resulted
in some dilution in the strength of IRRs for deaths, new
admissions and daily caseloads at lockdown initiation,
but minimal changes to those IRRs that were statistical-
ly significant. A few IRRs for the lift-of-lockdown tran-
sition fell below statistical significance (increases in
inpatient admissions, in OA f2f contacts), as did some

‘after versus before’ lockdown differences (reductions
in trusts’ new referrals and inpatient discharges; in-
creases in CAMHS total contacts).

4. Additionally, no substantial changes were observed in
our IRRs when we employed different equally spaced
exposure time window intervals around the lockdown
and lift-oflockdown announcements (online supple-
mental table 6).

5. Further adjustment for Google Trends Index (online
supplemental table 7) resulted in some dilution in the
strength of IRRs for non-f2f contacts across services at
lockdown initiation and lift-of-lockdown transition, but
findings remained statistically significant. No substan-
tial changes were observed in the other IRRs.

DISCUSSION

Summary of findings

To our knowledge, this is the first multisite study to
present data and evaluate the impact of the COVID-19
‘lockdown’ policy in the UK on mortality and MH service
activity provision. In summary, the initiation of lockdown
was associated with increases in the death rate, decreases
in new accepted referrals and decreases in inpatient
admissions and daily caseload. In community services,
sizeable increases were observed in non-f2f contacts, with
decreases in £2f contacts. Caseloads decreased in CAMHS,
HTT, liaison and OA services, but increased slightly in
AMH and EIP services. The lift-of-lockdown transition was
associated with decreased deaths, increased referrals and
inpatient admissions and decreased inpatient discharges.
In community settings, most services saw increases in
non-f2f contacts and total contacts. There was moderate-
to-high heterogeneity of these estimates across sites; only
site-wide new referrals/discharges and inpatient admis-
sions/discharges were consistent.

Impact of the COVID-19 first wave

The potential impact of the COVID-19 pandemic has
been widely discussed in a general sense, focusing on the
initial priorities of infection control, treatment options
for severe complications and the preparedness of critical
care services.® For mental healthcare, there is a need to
understand the population-level impact of both the viral
infection and the social distancing being imposed by many
national governments,” *® * as well as concerns about
higher levels of population distress coupled with reduced
use/availability of psychological support.28 For people
with pre-existing mental disorders, there is also a concern
that vulnerability to COVID-19 infection may be higher
than expected, because of infection susceptibility due to
physical comorbidities and because of barriers to health
service access.” *” A higher risk of relapse of mental disor-
ders is a concern due to the stress of the pandemic itself,
the stress of consequent quarantine,” reduced access
to routine outpatient visits for evaluations and prescrip-
tions and possibly also an avoidance of health services
because of the perceived risk of infection or a wish to
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Table 3 Sensitivity analyses of lift-of-lockdown versus pre lockdown comparisons for the extended period of follow-up (to 31
July 2020) available for four sites

Measures

Site A

Site F

Site G

Site J

Lift of the lockdown

versus pre lockdown

Lift of the lockdown
versus pre lockdown

Lift of the lockdown

versus pre lockdown

Lift of the lockdown
versus pre lockdown

IRR (95% ClI)

IRR (95% ClI)

IRR (95% Cl)

IRR (95% Cl)

Number of deaths
Trust-wide activity

Number of new
referrals accepted

Number of discharges

Inpatient care
New admissions
Discharges
Inpatient caseload

Inpatient caseload on

a MHA section

1.20 (0.95 to 1.51)

0.79** (0.68 to 0.93)

0.83* (0.72 to 0.96)

0.94 (0.75 to 1.18)

0.64™* (0.48 to 0.86)
0.76™ (0.74 t0 0.77)
0.87"* (0.85 to 0.88)

Adult mental health (MH) (community)

F2f contacts
Non-f2f contacts

F2f and non-f2f
contacts

Cancelled

appointments or DNAs

Caseload
CAMHS

F2f contacts

Non-f2f contacts

F2f and non-f2f

0.50" (0.38 to 0.67)
2.99* (2.45 to 3.64)
1.28" (1.08 to 1.53)

0.70** (0.58 to 0.85)

0.94* (0.91 to 0.99)

0.14** (0.08 to 0.26)
3.60** (2.96 to 4.37)
1.27* (1.03 to 1.56)

2.06™ (1.09 to 3.90)

0.55* (0.30 to 0.98)

0.60 (0.31 to 1.16)

0.34 (0.06 to 1.83)
0.24 (0.03 to 2.22)
0.62™ (0.59 to 0.66)
1.02 (0.96 to 1.09)

0.44 (0.05 to 4.32)
12.11** (1.64 to 89.29)
0.97 (0.11 to 8.55)

0.39 (0.04 to 3.53)

1.04* (1.02 to 1.04)

1.70 (0.17 to 16.59)
4.78 (0.77 to 29.85)
1.98 (0.22 to 17.86)

0.89 (0.65 to 1.20)

N/A

N/A

N/A
N/A
N/A
N/A

0.31** (0.18 to 0.54)

13.66™ (7.77 to 24.03)

0.83 (0.47 to 1.46)

0.73 (0.43 to 1.23)

N/A

0.65 (0.40 to 1.03)

16.12"* (9.28 to 27.99)

1.15 (0.75 to 1.77)

1.08 (0.84 to 1.40)

0.73 (0.50 to 1.07)

0.74 (0.51 to 1.06)

0.94 (0.62 to 1.42)
0.81 (0.51 to 1.28)
0.96* (0.95 to 0.97)
1.01 (0.99 to 1.02)

0.47* (0.32 to 0.69)
8.69* (6.22 to 12.15)
1.68** (1.16 to 2.42)

1.06 (0.67 to 1.68)

0.92** (0.90 to 0.93)

0.08** (0.05 to 0.14)
3.32** (2.19 to 5.04)
1.35 (0.89 to 2.05)

contacts

Cancelled 0.90 (0.74 to 1.10) 0.59 (0.06 to 5.61) 0.46* (0.25 to 0.83) 0.59** (0.38 to 0.93)

appointments or DNAs

Caseload 0.95* (0.91 to 0.97) 0.96* (0.95 to 0.97) N/A 0.84** (0.82 to 0.85)
EIP

F2f contacts 0.20** (0.16 to 0.26) 0.79 (0.10 to 6.43) N/A 0.22** (0.16 to 0.31)

Non-f2f contacts 4.22** (3.39 to 5.25) 35.59** (3.38 to 74.33) N/A 18.90* (9.05 to 21.37)

F2f and non-f2f 1.39** (1.16 to 1.67) 1.32 (0.18 t0 9.73) N/A 1.95" (1.59 to 2.39)

contacts

Cancelled 0.55"*(0.43 t0 0.71) 0.86 (0.09 to 7.78) N/A 1.15(0.77 to 1.73)

appointments or DNAs

Caseload 0.95* (0.92 to 0.98) 1.07** (1.05 to 1.08) N/A 0.98* (0.96 to 0.99)
HTT

F2f contacts 0.68** (0.61 to 0.74) 0.99 (0.51 to 1.92) N/A 0.09** (0.06 to 0.13)

Non-f2f contacts 2.47* (2.05 to 2.96) 2.72" (1.04 to 7.14) N/A 2.32** (1.51 to 3.56)

F2f and non-f2f 0.99 (0.91 to 1.07) 1.37 (0.73 to 2.56) N/A 0.38** (0.28 to 0.51)

contacts

Cancelled 1.23 (0.97 to 1.56) 1.33 (0.34 to 5.29) N/A 0.48** (0.27 to 0.86)

appointments or DNAs

Caseload 0.81** (0.78 to 0.84) 1.16 (0.91 to 1.49) N/A 0.13** (0.12 to 0.14)
Liaison

F2f contacts 0.95 (0.84 to 1.07) 0.72 (0.19 to 2.76) 0.46** (0.39 to 0.54) 0.60** (0.47 to 0.78)

Continued
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Table 3 Continued

Site A Site F

Site G Site J

Lift of the lockdown
versus pre lockdown

Lift of the lockdown
versus pre lockdown

Lift of the lockdown Lift of the lockdown
versus pre lockdown versus pre lockdown

Measures

IRR (95% CI)

IRR (95% ClI)

IRR (95% ClI)

IRR (95% Cl)

Non-f2f contacts

F2f and non-f2f
contacts

Cancelled

appointments or DNAs

Caseload

Older adults
F2f contacts
Non-f2f contacts

F2f and non-f2f
contacts

Cancelled

appointments or DNAs

Caseload

1.94** (1.48 to 2.54)
1.08 (0.92 to 1.16)

0.69 (0.43 to 1.10)

0.95™ (0.94 to 0.96)

0.51™ (0.41 to 0.64)
2.04* (1.62 to 2.56)
0.95 (0.78 to 1.16)

1.05 (0.60 to 1.82)

0.76™ (0.73 to 0.79)

17.87** (10.08 to 78.09)

2.31(0.55 t0 9.71)
0.11 (0.02 to 0.70)

0.82* (0.76 to 0.89)

0.04™ (0.00 to 0.32)
6.60 (0.69 to 63.35)
0.42 (0.04 to 4.20)

0.23 (0.02 to 2.79)

0.95™ (0.93 to 0.97)

5.26™ (3.42 to0 8.07)
0.88 (0.74 to 1.04)

1.48 (0.91 to 2.41)

N/A

0.27* (0.16 to 0.44)
5.37** (2.80 to 10.29)
0.95 (0.58 to 1.55)

0.37** (0.19 to 0.74)

N/A

1.34 (0.91 to 1.98)
0.77** (0.62 to 0.95)

1.12 (0.61 to 2.05)

0.75™ (0.73 to 0.76)

0.21** (0.13 to 0.33)
5.70** (3.91 to 8.29)
1.78" (1.20 to 2.64)

0.97 (0.68 to 1.37)

0.81* (0.79 to 0.81)

Incidence rate ratios and 95% Cls were estimated.
*p<0.05; **p<0.001.

AMH, adult MH service; CAMHS, child and adolescent MH service; DNA, Did not attend; EIP, early intervention for psychosis service;
F2f, face to face; HTT, home treatment team; ; MHA, Mental Health Act; N/A, not available data for these type of services; OA, older

adult service.

‘protect the NHS’. Finally, a higher risk of suicide might
conceivably result from rapid social, economic and health
changes.”” * On the other hand, it is possible that the
pandemic may have had positive effects on MH and the
reduced use of services might reflect reduced need—for
example, arising from increased family contact at home
during ‘lockdown’, and/or reduced exposure to social
pressures outside the home, and/or a sense of a more
supportive community or shared adversity. Either way, the
scale of mental healthcare changes has not yet been fully
quantified beyond single-site findings, although recom-
mendations made in China for tighter admission criteria
and reduced hospital outpatient visits, among others,**
may reflect similar changes in service provision to those
we report.

While it was not our intention here to investigate
factors underlying the observed service changes, many
are likely to be unsurprising. Clearly, a reduction in f2f
clinical contacts was a likely outcome of social distancing,
plus rising concern about the infection risks to patients
and staff of such contacts. These were balanced by an
increase in non-f2f contacts, and the only reductions
after 23 March 2020 in total contacts were seen in liaison
and HTT services. These also saw strongest reductions in
daily caseload, which for liaison services may reflect high
numbers of discharges from acute hospitals to prepare
for a surge in pandemic-related demand, and possibly
patient reluctance to attend emergency care. While HTT
caseload reductions might reflect reduced demand,
the levels and consequences of unmet need during the

lockdown require further evaluation. Of interest, rates of
cancelled or non-attended appointments did not change
significantly for most services. On the face of it, this is
reassuring, given the sizeable switch towards non-f2f
contacts. However, the findings should be viewed with
some caution, as it is not yet clear whether unsuccessful
attempts at non-f2f contacts are recorded in the same way
as a non-attended f2f appointment. Furthermore, longer-
term trends beyond the rather unusual context of the
‘first-wave’ lockdown need additional evaluation.

Between-site variation

An important feature of the findings was their hetero-
geneity between sites. Mainly this reflected magnitude
rather than direction of effect: for example, all sites saw
increases in deaths around lockdown initiation (figure 1,
online supplemental table 1), although IRRs varied in
size. This heterogeneity may reflect site differences in
patient demographics and pandemic timing across the
country. IRRs for inpatient caseload changes at the same
transition point may reflect differences in facilities—for
example, strongest caseload reductions were seen at site
A which had highest pre lockdown levels (table 1). On the
other hand, reductions in HTT caseloads were weakest at
site H where pre lockdown caseloads were highest and
liaison caseload reductions differed substantially between
sites (B and H) with similar pre lockdown caseloads; this
might reflect local differences in acute hospital practice/
demand and indicates scope for further investigation.
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Causality considerations

It is challenging to disentangle the effect of the ongoing
COVID-19 pandemicitselffrom those of social distancing/
lockdown policies (or other psychosocial consequences)
on MH service activity and mortality. Our estimates
retrieved from RDiT are of a compound effect: the causal
effect of the 23 March 2020 lockdown announcement on
MH service activity and any unobserved sorting/antici-
pation/adaptation/avoidance effects that may exist but
cannot be tested for. The extent to which the results
should be interpreted solely as the causal treatment effect
of interest depend on the likelihood of other influences.
For example, observed increases in mortality are likely to
represent effects of the ongoing pandemic rather than
lockdown policy, whereas for the service activity measures,
adjustment for national mortality (sensitivity analysis 3) is
less of an issue and we consider those results to be robust.
However, we did not attempt to capture the variation in
the timing or magnitude of infection and mortality rates
across the UK.

The estimation of mortality increase in our analysis is
clearly reflecting a before—after comparison with no popu-
lation control and is also restricted to all-cause mortality
as an outcome with no information available across sites
on causes of death responsible. However, changes in all-
cause mortality are as valid as those of specific COVID-19
mortality because the former encompasses a wider range
of impacts beyond the direct effects of the infection,
including adverse consequences of reduced access to
medical care as well as suicide mortality as a consequence
of reduced MH support. A report from one of the constit-
uentsites indicates that most of the excess mortality in MH
service users during March 2020 to June 2020 was from
deaths attributed to COVID-19, as well as small excesses
in deaths with dementia as an underlying cause.” In that
study, there was also an excess in unexplained deaths
compared with previous years, many of which were likely
to involve cases awaiting inquests, although these will not
necessarily result in suicide verdicts, and estimates to date
(for the UK as well as a number of other nations) have
not indicated increased suicide rates, at least in the early
stages of the pandemic,”® and non-fatal self-harm presen-
tations have also been reported as relatively low during
that early period."®*

Strengths and limitations

Study strengths include the use of relatively ‘real-
time’ mental healthcare data from 10 large providers
or routinely collected datasets, allowing investigation
of changes in service activity following dramatic and
rapid transitions at a national scale. The size of the data
permitted precise estimates and the relative consistency
in the direction of findings supports generalisability.
Here, we report on what might be termed a ‘natural
experiment’; while individuals were not randomly
assigned to experience lockdown or not, assignment is
assumed to be quasi-random for observations close to the
cut-off . Our regression discontinuity design approach

allows valid causal effects to be identified® and has been
previously employed with electronic health record data.™
Limitations include that data were drawn from specific
services of interest and do not reflect the full activity of
the 10 sites; they were also combined by service type and
we did not seek to investigate within-service (team-level)
variation. Daily contact numbers were quantified from
structured fields in electronic health records and might
reflect recording behaviour rather than activity levels (eg,
if multiple contacts were subsumed within one entry);
also, the dichotomy between f2f and non-f2f contact is
a relatively crude one and it neither reflects the quality
or depth of assessments being recorded nor the platform
that was used (eg, telephone vs video). While we sought to
harmonise data extractions as much as was feasible, there
were inevitable differences in data availability between
sites and likely variation in some measurements (eg, in
the completeness of mortality data in clinical systems),
although we believe there should be robust within-site
consistency across the time periods examined. Some IRR
heterogeneity may reflect differences in service provision
(eg, acute hospital beds covered by a given liaison service).
Clearly, the observation period was limited in duration
and there will be a continuing need to collect data to eval-
uate potential longer-term consequences of both the first
and subsequent pandemic waves. Finally, it is important
to emphasise that findings here represent quantitative
estimates of care provision, rather than care as experi-
enced by patients; there is therefore an important need
to evaluate patient satisfaction and perception of care
and changes in care delivery before drawing conclusions
regarding beneficial or adverse consequences.

Implications

The alterations in MH service activity observed here have been
profound and reflect the very limited time period over which
to implement responses to the COVID-19 ‘lockdown’ policy.
The sharp downturn in inpatient admissions and f2f commu-
nity contacts are potentially concerning, as is the apparently
much longer-term shift in balance from f2f to virtual contacts
which remains a marked but unevaluated change in care.
On the other hand, as argued above, reduced inpatient
admissions and crisis service contact might potentially reflect
a reduced demand due to better MH, and virtual contacts
might represent an option of care with potential advantages
in the future, extending opportunities for patient choice and
reducing travel and time costs for both patients and clinical
services. Predicting the continuing impact of COVID-19 and
related infection-control policies on MH service provision and
demand remains challenging. For example, while national
‘shared’ emergencies may be experienced as less isolating for
people with mental disorders and some consequences may
be less problematic than feared,” treatment pathways are
likely to have been disrupted significantly, particularly since
social distancing/lockdown policies were imposed (contin-
uously or intermittently) over many months. It is therefore
imperative that national and international collaborations are
established to monitor MH service needs and experiences of
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care as closely as possible, to identify adverse outcomes early
enough for rapid intervention—in particular, to understand
how people with new and existing severe MH conditions can
best be supported in a pandemic, given the need for socially
distanced care input.
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TECHNICAL APPENDIX

Rationale for statistical analysis

Regression discontinuity is a quasi-experimental design that has been applied previously for
the evaluation of nationwide policies,! though this approach has found little application in
epidemiology to date.>3 Regression discontinuity in time (RDiT),* applied here is being
employed for the analysis of time series data. In our RDiT framework, we know the date ¢ of
a policy change (here 23™ March 2020 and 10" May 2020). Thus, we assume that for all
dates t > c, the unit is ‘treated’, and for all dates ¢ < ¢, the unit is not. This RDiT set-up uses
time-series data: in our case, daily counts across 10 UK sites. Two comparable time intervals
(cohorts) are chosen: in our case, a period in 2019 and one in 2020. In one interval, but not
the other, an event (discontinuity) occurs: in this study, the start or end of ‘lockdown’.
Changes at the discontinuity are measured, with the other interval acting as the control. The
key feature of RDiT is the focus on comparing outcomes in a 'short' time interval before the
policy implementation with a 'short' time interval after the policy implementation relative to
changes observed in the previous year. We therefore assume that no 2020-specific
unobserved factors confound the relationship between the exposure and the outcome by using
these short time windows (and in this analysis, considered changes in national infection rates

as a particular confounder).

The conditions for a valid RDiT analysis® were met in our study: i) the decision rule (exposed
or not exposed to the intervention) and cut-off value (23" March 2020 and 10" May 2020)
were known; ii) the assignment variable (distance from the lockdown announcement,
measured in days) was continuous near the cut-off value and was not affected by the policy
(see Supplementary Figures 1-4); iii) there was visual confirmation of an intervention effect,
in that a graphical analysis (Supplementary Figures 1-4) confirmed the discontinuity, i.e. a
visible jump at the cut-off value, indicating a policy effect. We also assumed parallel trends
in the time window around the lockdown and lift of lockdown announcement (a form of
common/parallel-trend assumption). We further fitted different models to our time series

data, with our final model being visualised in Supplementary Figure 5.
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Further details of statistical analyses

We adopted a parametric specification for the conditional expectation functions which account
for heterogeneity of temporal effects (by weekday and month). We included functions to adjust

for seasonal trends before and after the cut-off points

Yi,c = ﬁO + ﬁlTi,c + ﬁZYéari,c + ﬁ3Ti,C * Yeari,c + :84f(Di,c)
+ .Bsf(Di,c) * Ti,c + .86f(Di,c) * Yeari,c + .87f(Di,c) * Ti,c * Yeari,c + B8Wi,c
+ BoM; . + logE, + &

Within each day i and site ¢ we employed negative binomial regression to model daily counts
of mortality and mental health service use activity levels defined as Y; .. We allowed for
overdispersion and accounted for a proportional relationship between activity counts and the
total daily caseload of the site by mean of an offset logEc. T; . is a categorical variable whose
levels were: before lockdown, during lockdown, or after lockdown (or equivalent periods in
2019). The year of the lockdown is binary variable Year; . and corresponds to 2020. D; . is
defined as the absolute distance in days from the lockdown order announcement - f (Di,c) isa
linear function of the distance in days from the lockdown announcement interacted with the
lockdown variable T; . and the Year; . to allow for different effects on either side of the cut-
off. The model also includes W; . and M; . defined as set of dummy variables of weekdays
and months respectively. The parameter of interest, which identifies the effect of the
lockdown, is the vector 5 which is the coefficients associated with the interaction term
between our pre-post policy dummy variable T; .and cohort variable Year; ..

Bi, B2 B3y , Bo are fixed effects coefficients. Differences in daily measures before versus
after the cut-off dates are reported as relative risks (RR) with their corresponding 95%
confidence intervals (CI). Negative binomial regression results were pooled across sites using

random effects meta-analysis and heterogeneity was summarised using the I? statistic.

We performed the same negative binomial modelling with minor modifications for Site I
weekly data. The time resolution was changed to week and only M; . was included as an
additional categorical covariate. Variables T; and D; were defined with respect to the week

numbers of the announcement (week 13) and lift (week 20) of lockdown.
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Supplementary Table 1: Site-specific data for lockdown initiation changes in daily mortality and service activity

IRR (95%CI) for lockdown vs. pre-lockdown comparisons
Measures Site A Site B Site C Site D Site E Site F Site G Site H Site J
Number of deaths 3.47(2.92-4.14) 1.93(1.74-2.13) 4.00(1.25-12.85) 2.18(1.76-2.70) 5.30(2.87-9.79) 1.55(1.23-1.94) 2.41(1.69-3.44) 1.56(1.10-2.22) 2.23(1.76-2.84)

Trust-wide activity

Number of new referrals accepted

Number of discharges
Inpatient care

New admissions
Discharges

Inpatient caseload
Inpatient caseload (MHA)
AMH (community)

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

CAMHS

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

EIP

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

HTT

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

Liaison

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

0A

F2f contacts

Non-f2f contacts

0.64(0.46-0.90)
0.96(0.78-1.19)

0.81(0.67-0.99)
1.25(0.92-1.69)
0.77(0.75-0.79)
0.84(0.82-0.86)

0.54(0.41-0.70)
2.13(1.71-2.66)
1.03(0.85-1.24)
0.52(0.41-0.66)
1.02(1.00-1.04)

0.12(0.08-0.17)
2.53(2.03-3.15)
0.89(0.71-1.12)
0.83(0.66-1.04)
1.02(1.00-1.04)

0.19(0.15-0.26)
2.35(1.78-3.10)
0.97(0.76-1.23)
0.52(0.40-0.67)
1.04(1.02-1.05)

0.47(0.44-0.51)
1.95(1.63-2.34)
0.76(0.71-0.81)
1.00(0.81-1.24)
0.74(0.72-0.76)

0.51(0.46-0.57)
1.47(1.13-1.93)
0.61(0.54-0.68)
0.31(0.21-0.47)
0.91(0.90-0.92)

0.28(0.20-0.38)
1.84(1.44-2.36)

0.65(0.45-0.93)
1.08(0.75-1.56)

0.77(0.57-1.03)
1.06(0.68-1.63)
0.82(0.81-0.84)
0.93(0.92-0.94)

0.44(0.27-0.71)
3.16(2.11-4.74)
1.21(0.77-1.89)
1.24(0.76-2.02)
1.03(1.03-1.04)

N/A
N/A
N/A
N/A
N/A

0.20(0.12-0.31)
3.71(2.49-5.51)
1.11(0.74-1.64)
1.30(0.80-2.13)
1.01(1.00-1.02)

0.30(0.26-0.35)
2.06(1.80-2.35)
0.94(0.86-1.04)
0.97(0.78-1.22)
0.56(0.53-0.59)

0.34(0.24-0.49)
1.69(0.95-2.99)
0.53(0.37-0.75)
0.41(0.13-1.33)
0.35(0.31-0.39)

0.18(0.10-0.31)
4.45(2.54-7.79)

N/A
N/A

0.59(0.45-0.77)

1.02(0.66-1.59)

0.91(0.90-0.92)
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A

0.62(0.46-0.83)
1.00(0.71-1.41)

0.79(0.60-1.04)
1.24(0.75-2.06)
0.97(0.96-0.98)
1.00(0.99-1.02)

1.20(0.70-2.06)
3.14(1.80-5.47)
1.38(0.81-2.36)
1.28(0.75-2.19)
1.02(1.00-1.04)

1.01(0.62-1.63)
5.14(3.12-8.48)
1.41(0.87-2.29)
1.36(0.84-2.21)
1.02(1.00-1.04)

1.06(0.61-1.87)
2.61(1.46-4.68)
1.34(0.77-2.34)
1.16(0.66-2.03)
1.02(1.01-1.03)

0.75(0.69-0.83)
1.42(1.07-1.89)
0.83(0.77-0.90)
0.77(0.59-1.00)
0.58(0.55-0.61)

0.60(0.49-0.74)
0.85(0.65-1.11)
0.65(0.53-0.80)
1.23(0.76-1.99)
0.92(0.91-0.93)

1.21(0.70-2.11)
3.22(1.86-5.57)

N/A
N/A

0.72(0.47-1.11)

0.99(0.57-1.72)

0.79(0.77-0.80)
N/A

0.72(0.42-1.23)
3.04(1.75-5.31)
1.11(0.65-1.89)
0.45(0.25-0.81)
1.01(1.00-1.02)

0.12(0.04-0.36)
30.64(3.9-67.51)
1.43(0.71-2.91)
0.62(0.13-2.98)
0.83(0.82-0.85)

0.38(0.21-0.68)
7.95(4.33-14.60)
1.60(0.92-2.79)
0.38(0.19-0.78)
1.01(1.00-1.02)

0.67(0.58-0.78)
2.79(1.73-4.50)
0.83(0.73-0.95)
0.48(0.33-0.70)
0.42(0.39-0.45)

0.36(0.27-0.47)
1.22(0.51-2.89)
0.39(0.29-0.51)
0.15(0.02-1.35)
0.45(0.42-0.50)

0.58(0.33-1.03)
9.68(4.70-19.93)

0.62(0.52-0.75)
0.89(0.73-1.09)

0.76(0.53-1.09)
1.10(0.72-1.69)
0.67(0.65-0.69)
0.78(0.76-0.80)

0.44(0.27-0.73)
8.38(4.97-14.13)
0.86(0.52-1.43)
1.17(0.63-2.18)
1.02(1.01-1.03)

0.99(0.59-1.65)
2.73(1.65-4.52)
1.15(0.69-1.93)
0.56(0.35-0.89)
0.97(0.96-0.99)

0.16(0.09-0.30)
18.15(4.96-66.42)
0.47(0.26-0.84)
0.49(0.27-0.89)
1.06(1.05-1.07)

0.48(0.41-0.57)
1.43(1.06-1.94)
0.65(0.56-0.76)
0.48(0.33-0.70)
0.70(0.65-0.75)

0.49(0.34-0.70)
1.83(0.91-3.69)
0.66(0.46-0.94)
0.85(0.49-1.50)
0.82(0.80-0.84)

0.19(0.11-0.33)
3.78(2.27-6.31)

N/A
N/A

N/A
N/A
N/A
N/A

0.37(0.14-0.97)

8.22(3.65-18.56)

0.51(0.20-1.30)

0.54(0.22-1.38)
N/A

0.82(0.39-1.71)

8.87(4.10-19.15)

1.14(0.58-2.24)

2.91(0.95-8.96)
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

0.38(0.28-0.51)

3.37(1.77-6.42)

0.74(0.56-0.98)

2.05(0.80-5.24)
N/A

0.22(0.11-0.45)
7.98(3.03-20.99)

0.62(0.43-0.89)
0.74(0.46-1.18)

0.73(0.53-0.99)
1.48(0.91-2.40)
0.89(0.87-0.90)
0.99(0.97-1.00)

0.57(0.40-0.82)
2.24(1.41-3.54)
1.19(0.80-1.77)
1.13(0.69-1.85)
1.02(1.02-1.03)

0.32(0.20-0.51)
2.42(1.46-4.00)
1.25(0.77-2.04)
0.78(0.46-1.31)
0.94(0.93-0.95)

0.34(0.22-0.53)
2.17(1.50-3.14)
1.17(0.81-1.71)
1.10(0.72-1.70)
1.04(1.03-1.05)

0.46(0.39-0.54)
1.64(1.45-1.86)
1.08(0.94-1.23)
0.94(0.76-1.16)
0.98(0.97-0.99)

0.48(0.42-0.55)
1.47(1.08-1.99)
0.61(0.54-0.69)
0.21(0.11-0.39)
1.03(1.00-1.06)

0.40(0.24-0.65)
2.40(1.41-4.09)

0.60(0.42-0.87)
1.05(0.78-1.41)

0.77(0.55-1.06)
0.92(0.62-1.39)
1.00(0.99-1.01)
1.05(1.04-1.06)

0.41(0.29-0.59)
5.32(3.74-7.55)
1.15(0.83-1.61)
0.93(0.62-1.41)
1.06(1.05-1.07)

0.15(0.10-0.23)
3.02(2.05-4.47)
1.28(0.87-1.86)
0.80(0.54-1.20)
0.99(0.98-0.99)

0.16(0.12-0.23)
6.48(4.23-9.94)
1.24(0.97-1.58)
0.84(0.54-1.32)
1.09(1.08-1.10)

0.15(0.11-0.20)
1.67(1.16-2.42)
0.38(0.28-0.52)
0.29(0.18-0.46)
0.49(0.45-0.53)

0.29(0.23-0.37)
1.63(1.16-2.29)
0.59(0.49-0.70)
1.04(0.67-1.63)
0.92(0.90-0.93)

0.18(0.12-0.28)
3.43(2.51-4.69)
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F2f and Non-f2f contacts 0.74(0.59-0.94)  1.34(0.79-2.29) N/A 1.77(1.02-3.08) 1.51(0.85-2.66)  0.63(0.38-1.03)  0.80(0.41-1.55) 1.17(0.71-1.92) 1.20(0.85-1.70)
Cancelled/DNA 0.60(0.37-0.99)  1.56(0.90-2.71) N/A 1.52(0.87-2.65)  0.65(0.24-1.77) 1.85(1.17-2.93)  0.41(0.15-1.16)  0.73(0.47-1.14) 1.77(1.38-2.27)
Caseload 0.91(0.91-0.92)  1.00(1.00-1.00) N/A 1.00(0.99-1.02)  0.92(0.91-0.93)  0.96(0.94-0.98) N/A 0.94(0.93-0.95)  0.98(0.97-0.98)

AMH: adult mental health service; CAMHS: child and adolescent mental health service; EIP: early intervention for psychosis service; HTT: home treatment team; OA: older adult service. N/A: data not available for

these type of services
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Supplementary Table 2: Site-specific data for lift-of-lockdown changes in daily mortality and service activity

Measures

Site A

Site B

Site C

IRR (95%CI) for lift of lockdown vs. lockdown comparisons

Site D

Site E

Site F

Site G

Site H

Site J

Number of deaths
Trust-wide activity

Number of new referrals accepted

Number of discharges
Inpatient care

New admissions
Discharges

Inpatient caseload
Inpatient caseload (MHA)
AMH (community)

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

CAMHS

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

EIP

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

HTT

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

Liaison

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

0A

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts

0.42(0.32-0.55)

1.32(0.92-1.89)
0.90(0.71-1.15)

1.08(0.79-1.47)
0.51(0.34-0.76)
1.01(0.99-1.04)
1.04(1.02-1.07)

0.82(0.59-1.15)
1.35(1.07-1.70)
1.10(0.88-1.38)
1.24(0.95-1.62)
1.01(1.01-1.02)

1.29(0.60-2.80)
1.32(1.03-1.70)
1.25(0.93-1.67)
1.12(0.87-1.46)
0.99(0.99-0.99)

1.16(0.85-1.60)
1.67(1.23-2.27)
1.37(1.04-1.81)
1.16(0.88-1.54)
0.99(0.99-1.00)

1.55(1.37-1.75)
1.21(0.93-1.57)
1.37(1.24-1.52)
1.09(0.78-1.52)
1.22(1.18-1.27)

1.81(1.52-2.14)
1.31(0.91-1.89)
1.68(1.43-1.97)
1.39(0.70-2.76)
1.10(1.08-1.12)

1.98(1.37-2.86)
1.20(0.87-1.66)
1.46(1.07-1.99)

0.69(0.59-0.81)

1.55(0.90-2.65)
1.10(0.62-1.95)

1.47(0.95-2.27)
1.04(0.55-1.97)
1.14(1.13-1.16)
1.08(1.07-1.10)

1.31(0.62-2.76)
1.33(0.72-2.46)
1.29(0.64-2.59)
1.02(0.47-2.21)
1.01(1.00-1.01)

N/A
N/A
N/A
N/A
N/A

2.56(1.35-4.84)
1.30(0.68-2.48)
1.61(0.87-2.95)
0.74(0.36-1.55)
1.06(1.04-1.07)

1.90(1.56-2.31)
1.11(0.93-1.34)
1.36(1.18-1.56)
1.34(0.97-1.85)
1.26(1.17-1.36)

2.11(1.22-3.64)
0.59(0.25-1.36)
1.51(0.88-2.60)
1.04(0.10-10.5)
1.19(1.02-1.39)

1.09(0.46-2.61)
1.34(0.58-3.10)
1.20(0.52-2.77)

0.12(0.05-3.56)

N/A
N/A

1.32(0.87-2.00)

0.90(0.48-1.72)

1.04(1.03-1.06)
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

0.14(0.10-0.22)

1.39(0.88-2.18)
0.97(0.58-1.60)

1.27(0.84-1.91)
0.69(0.32-1.51)
0.94(0.93-0.95)
0.92(0.92-0.93)

1.23(0.52-2.91)
1.30(0.53-3.22)
1.23(0.52-2.91)
0.96(0.41-2.26)
1.00(1.00-1.01)

1.16(0.54-2.48)
1.04(0.46-2.36)
1.14(0.53-2.46)
0.73(0.33-1.63)
1.00(0.99-1.00)

1.11(0.47-2.65)
1.08(0.45-2.61)
1.09(0.46-2.57)
1.03(0.44-2.45)
1.01(1.00-1.01)

1.40(1.21-1.61)
1.57(1.10-2.23)
1.39(1.22-1.59)
1.88(1.30-2.72)
1.23(1.16-1.31)

1.48(1.06-2.05)
1.12(0.74-1.69)
1.37(0.98-1.92)
0.92(0.46-1.82)
0.99(0.98-1.01)

1.65(0.69-3.96)
0.91(0.38-2.21)
1.28(0.53-3.06)

0.08(0.02-0.40)

N/A
N/A

1.17(0.63-2.15)

0.44(0.16-1.20)

1.11(1.08-1.14)
N/A

1.02(0.43-2.43)
0.72(0.30-1.71)
0.92(0.40-2.16)
0.44(0.16-1.22)
1.01(1.01-1.01)

2.25(0.56-9.08)
0.52(0.04-6.70)
1.33(0.48-3.68)
N/A
1.11(1.09-1.12)

1.36(0.56-3.30)
0.54(0.22-1.34)
0.79(0.34-1.87)
0.24(0.09-0.65)
1.00(1.00-1.00)

1.38(1.16-1.65)
0.61(0.33-1.13)
1.21(1.03-1.43)
1.49(0.76-2.92)
1.35(1.24-1.46)

1.58(1.04-2.42)
2.62(0.79-8.69)
1.57(1.02-2.43)

6.97(0.41-117.19)
1.90(1.71-2.11)

1.18(0.45-3.12)
1.23(0.39-3.92)
1.15(0.46-2.89)

1.06(0.79-1.43)

1.33(1.02-1.74)
0.97(0.71-1.32)

0.87(0.48-1.58)
0.44(0.20-0.99)
1.04(1.00-1.07)
1.07(1.03-1.11)

0.91(0.35-2.40)
0.62(0.25-1.49)
0.78(0.31-1.97)
0.49(0.21-1.16)
1.03(1.02-1.03)

1.59(0.66-3.81)
0.80(0.40-1.60)
1.43(0.61-3.32)
1.42(0.65-3.13)
0.96(0.96-0.96)

3.92(1.77-8.72)
1.72(0.17-16.98)
2.02(0.92-4.41)
1.34(0.53-3.36)
1.04(1.03-1.05)

1.38(1.13-1.67)
0.82(0.57-1.20)
1.19(0.97-1.46)
3.00(1.72-5.21)
1.25(1.14-1.36)

1.50(0.88-2.56)
6.11(1.58-23.63)
1.80(1.02-3.18)
0.44(0.19-1.02)
1.16(1.12-1.20)

0.76(0.34-1.72)
1.34(0.65-2.78)
0.88(0.41-1.87)

0.21(0.06-0.68)

N/A
N/A

N/A
N/A
N/A
N/A

1.17(0.12-11.37)

2.29(0.20-26.05)

2.61(0.23-29.41)

1.91(0.20-17.82)
N/A

0.30(0.04-2.12)

2.58(0.43-15.31)

0.47(0.07-2.98)

0.07(0.01-0.64)
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

0.98(0.53-1.82)

1.09(0.35-3.40)

0.87(0.45-1.67)

0.13(0.01-1.21)
N/A

0.68(0.12-3.67)
0.45(0.05-3.91)
0.65(0.12-3.46)

0.56(0.32-0.98)

1.49(0.85-2.61)
1.40(0.66-2.96)

1.34(0.88-2.04)
0.60(0.29-1.23)
1.14(1.12-1.16)
0.87(0.84-0.89)

1.16(0.67-2.00)
1.15(0.56-2.38)
1.14(0.61-2.14)
1.17(0.56-2.46)
1.01(1.00-1.01)

1.41(0.71-2.80)
1.38(0.63-3.03)
1.41(0.68-2.92)
0.99(0.45-2.15)
0.98(0.97-0.98)

1.37(0.69-2.72)
1.41(0.80-2.49)
1.29(0.71-2.37)
1.27(0.67-2.39)
1.10(1.10-1.11)

1.47(1.18-1.83)
0.86(0.72-1.02)
0.98(0.81-1.18)
0.93(0.67-1.27)
0.93(0.91-0.94)

1.40(1.17-1.67)
0.74(0.48-1.14)
1.24(1.04-1.47)
0.12(0.02-0.89)
1.04(1.01-1.06)

1.20(0.53-2.71)
1.37(0.61-3.08)
1.16(0.53-2.56)

0.63(0.46-0.87)

1.21(0.70-2.08)
0.83(0.50-1.40)

1.18(0.66-2.12)
0.96(0.50-1.85)
1.08(1.07-1.09)
1.09(1.08-1.10)

1.13(0.65-1.96)
1.46(0.87-2.45)
1.32(0.78-2.25)
0.95(0.49-1.86)
1.01(1.01-1.01)

0.58(0.28-1.19)
1.09(0.59-2.01)
0.93(0.53-1.66)
0.85(0.44-1.65)
0.99(0.99-0.99)

1.70(1.05-2.76)
3.05(1.80-5.16)
1.64(1.22-2.22)
1.20(0.72-2.01)
1.05(1.04-1.06)

1.15(0.73-1.81)
1.85(1.03-3.31)
1.42(0.92-2.17)
1.91(0.87-4.23)
0.35(0.33-0.38)

2.67(1.93-3.67)
0.93(0.57-1.52)
1.55(1.21-1.99)
0.83(0.51-1.35)
1.00(0.98-1.01)

1.25(0.65-2.40)
1.65(0.99-2.75)
1.47(0.85-2.53)
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Cancelled/DNA 2.15(1.10-4.17) ~ 0.70(0.29-1.70) N/A 0.82(0.34-2.01) 3.36(0.49-23.00) 0.15(0.07-0.34) 0.41(0.04-4.20) 0.64(0.29-1.43) 0.58(0.37-0.91)
Caseload 0.91(0.90-0.92)  0.99(0.98-0.99) N/A 0.95(0.95-0.96) 1.11(1.09-1.13) 0.99(0.97-1.01) N/A 0.99(0.98-1.00) 0.98(0.98-0.99)
AMH: adult mental health service; CAMHS: child and adolescent mental health service; EIP: early intervention for psychosis service; HTT: home treatment team; OA: older adult service. N/A: data not available for
these type of services
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Supplementary Table 3: Site-specific data for lift-of-lockdown vs. pre-lockdown changes in daily mortality and service activity

Measures

Site A

Site B

Site C

Site D

Site E

Site F

IRR (95%CI) for lift of lockdown vs. pre-lockdown comparisons

Site G

Site H

Site J

Number of deaths
Trust-wide activity

Number of new referrals accepted

Number of discharges
Inpatient care

New admissions
Discharges

Inpatient caseload
Inpatient caseload (MHA)
AMH (community)

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

CAMHS

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

EIP

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

HTT

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

Liaison

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled/DNA
Caseload

0A

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts

1.46(1.15-1.85)

0.85(0.72-0.99)
0.87(0.75-1.01)

0.88(0.66-1.15)
0.64(0.47-0.86)
0.78(0.77-0.79)
0.88(0.87-0.89)

0.44(0.34-0.56)
2.88(2.43-3.41)
1.13(0.96-1.33)
0.65(0.56-0.75)
1.04(1.03-1.04)

0.15(0.07-0.32)
3.35(2.76-4.06)
1.11(0.89-1.38)
0.93(0.78-1.11)
1.01(1.01-1.01)

0.23(0.19-0.28)
3.91(3.18-4.82)
1.33(1.12-1.58)
0.60(0.51-0.71)
1.04(1.03-1.04)

0.73(0.66-0.82)
2.36(1.87-2.97)
1.04(0.96-1.14)
1.09(0.81-1.46)
0.91(0.88-0.94)

0.93(0.80-1.08)
1.93(1.41-2.65)
1.02(0.89-1.16)
0.44(0.24-0.81)
1.00(0.98-1.02)

0.55(0.44-0.70)
2.21(1.73-2.83)
1.09(0.87-1.36)

1.32(1.15-1.53)

1.00(0.63-1.58)
1.19(0.73-1.96)

1.13(0.78-1.63)
1.10(0.63-1.89)
0.94(0.93-0.95)
1.01(1.00-1.02)

0.57(0.30-1.09)
4.20(2.46-7.17)
1.56(0.85-2.85)
1.26(0.65-2.46)
1.04(1.04-1.04)

N/A
N/A
N/A
N/A
N/A

0.50(0.30-0.84)
4.83(2.69-8.67)
1.78(1.04-3.02)
0.97(0.52-1.81)
1.07(1.06-1.08)

0.57(0.49-0.66)
2.29(1.95-2.70)
1.28(1.14-1.44)
1.31(1.00-1.71)
0.71(0.67-0.75)

0.72(0.45-1.15)
0.99(0.47-2.06)
0.80(0.50-1.28)
0.42(0.05-3.45)
0.41(0.36-0.47)

0.20(0.09-0.42)
5.98(2.9-12.2)
1.61(0.78-3.33)

0.49(0.02-12.44)

N/A
N/A

0.76(0.53-1.09)

0.83(0.51-1.35)

0.95(0.94-0.96)
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

0.31(0.22-0.46)

0.85(0.58-1.26)
0.96(0.63-1.47)

1.00(0.71-1.42)
0.86(0.43-1.69)
0.91(0.90-0.92)
0.93(0.92-0.93)

1.48(0.70-3.14)
4.08(1.84-9.05)
1.70(0.80-3.61)
1.23(0.59-2.60)
1.02(1.02-1.02)

1.16(0.60-2.26)
5.36(2.62-10.99)
1.61(0.82-3.15)
1.00(0.49-2.02)
1.02(1.01-1.02)

1.19(0.57-2.49)
2.82(1.29-6.16)
1.46(0.70-3.06)
1.20(0.57-2.51)
1.03(1.02-1.03)

1.05(0.93-1.19)
2.23(1.64-3.02)
1.16(1.03-1.30)
1.44(1.07-1.94)
0.71(0.68-0.75)

0.89(0.67-1.18)
0.95(0.67-1.35)
0.89(0.67-1.19)
1.13(0.65-1.98)
0.91(0.90-0.92)

2.00(0.94-4.26)
2.94(1.36-6.38)
2.26(1.06-4.84)

0.43(0.09-2.00)

N/A
N/A

0.84(0.52-1.36)

0.44(0.18-1.08)

0.87(0.85-0.89)
N/A

0.73(0.34-1.55)
2.18(1.02-4.64)
1.02(0.49-2.14)
0.20(0.08-0.50)
1.01(1.01-1.01)

0.27(0.09-0.77)
15.89(2.94-85.84)
1.91(0.79-4.59)
N/A
0.92(0.91-0.94)

0.52(0.24-1.09)
4.33(2.00-9.38)
1.27(0.61-2.64)
0.09(0.04-0.21)
1.01(1.00-1.01)

0.93(0.82-1.06)
1.69(1.03-2.80)
1.01(0.88-1.15)
0.72(0.39-1.31)
0.56(0.52-0.60)

0.56(0.39-0.81)
3.18(1.11-9.11)
0.61(0.42-0.88)
1.06(0.15-7.26)
0.86(0.79-0.94)

0.69(0.29-1.63)
11.92(4.31-32.98)
1.73(0.77-3.90)

1.64(1.29-2.09)

0.83(0.67-1.04)
0.86(0.67-1.11)

0.66(0.39-1.12)
0.49(0.23-1.03)
0.69(0.67-0.71)
0.83(0.81-0.85)

0.40(0.17-0.97)
5.17(2.29-11.67)
0.67(0.29-1.55)
0.58(0.29-1.14)
1.04(1.04-1.05)

1.57(0.72-3.40)
2.19(1.21-3.96)
1.64(0.79-3.43)
0.79(0.39-1.60)
0.93(0.92-0.94)

0.63(0.34-1.15)
31.28(3.75-60.97)
0.95(0.51-1.76)
0.66(0.30-1.41)
1.10(1.09-1.11)

0.67(0.58-0.77)
1.18(0.88-1.59)
0.78(0.67-0.91)
1.44(0.90-2.32)
0.87(0.80-0.94)

0.73(0.47-1.14)

11.20(3.05-41.19)
1.18(0.72-1.93)
0.38(0.19-0.76)
0.95(0.92-0.99)

0.15(0.07-0.29)
5.08(2.75-9.39)
0.55(0.29-1.05)

0.50(0.16-1.58)

N/A
N/A

N/A
N/A
N/A
N/A

0.43(0.05-3.58)
18.87(1.87-90.10)
1.33(0.14-12.90)
1.04(0.13-8.21)
N/A

0.24(0.04-1.55)
22.85(4.40-81.80)
0.53(0.09-3.06)
0.22(0.03-1.40)
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

0.37(0.21-0.64)

3.67(1.36-9.94)

0.64(0.35-1.18)

0.26(0.03-2.06)
N/A

0.15(0.03-0.72)
3.56(0.49-26.01)
0.52(0.11-2.47)

0.87(0.52-1.45)

0.92(0.57-1.49)
1.03(0.54-1.98)

0.97(0.68-1.40)
0.89(0.48-1.63)
1.01(1.00-1.02)
0.86(0.84-0.88)

0.67(0.41-1.08)
2.57(1.37-4.84)
1.36(0.78-2.35)
1.32(0.70-2.50)
1.03(1.03-1.03)

0.45(0.25-0.82)
3.33(1.69-6.56)
1.77(0.95-3.27)
0.77(0.40-1.48)
0.91(0.90-0.92)

0.47(0.26-0.84)
3.07(1.88-5.00)
1.52(0.90-2.58)
1.40(0.82-2.40)
1.15(1.14-1.15)

0.68(0.56-0.82)
1.41(1.22-1.63)
1.06(0.91-1.23)
0.87(0.65-1.15)
0.91(0.89-0.92)

0.67(0.59-0.77)
1.09(0.76-1.56)
0.75(0.65-0.86)
0.02(0.00-0.19)
1.06(1.03-1.10)

0.48(0.23-0.98)
3.28(1.64-6.58)
1.36(0.68-2.70)

1.42(1.10-1.82)

0.73(0.46-1.15)
0.88(0.54-1.41)

0.90(0.53-1.53)
0.89(0.50-1.56)
1.08(1.07-1.09)
1.14(1.13-1.15)

0.46(0.29-0.76)
7.79(5.04-12.04)
1.53(0.95-2.44)
0.89(0.50-1.59)
1.07(1.07-1.07)

0.09(0.05-0.16)
3.30(1.93-5.65)
1.19(0.72-1.96)
0.69(0.38-1.23)
0.97(0.97-0.97)

0.28(0.18-0.42)
19.75(12.4-31.2)
2.03(1.64-2.53)
1.02(0.71-1.44)
1.15(1.14-1.15)

0.17(0.11-0.25)
3.09(1.81-5.28)
0.55(0.39-0.77)
0.55(0.28-1.10)
0.17(0.16-0.18)

0.78(0.60-1.01)
1.51(0.97-2.37)
0.91(0.74-1.14)
0.87(0.56-1.33)
0.91(0.90-0.92)

0.23(0.13-0.40)
5.66(3.58-8.95)
1.76(1.10-2.82)
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Cancelled/DNA 1.30(0.76-2.20)  1.09(0.50-2.37) N/A 1.25(0.57-2.73) 2.19(0.39-12.32) 0.28(0.13-0.58) 0.17(0.02-1.41) 0.47(0.23-0.97) 1.03(0.67-1.57)
Caseload 0.83(0.83-0.84)  0.99(0.99-0.99) N/A 0.95(0.95-0.95) 1.02(1.01-1.03) 0.95(0.94-0.96) N/A 0.93(0.92-0.94) 0.96(0.96-0.96)
AMH: adult mental health service; CAMHS: child and adolescent mental health service; EIP: early intervention for psychosis service; HTT: home treatment team; OA: older adult service. N/A: data not available for
these type of services
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Supplementary Table 4. Meta-analysed effects of lockdown announcements on mortality and mental health service use activity omitting
one week around the two transition dates (23'¢ March and 10" May).

Lockdown Lift of Lockdown Lift of Lockdown

Announcement Announcement vs. Pre-lockdown

vs Pre-lockdown vs Lockdown
Measures IRR (95%CI) 2 IRR (95%CI) ? IRR (95%CI) ?
Number of deaths 2.40*%(2.02-2.84) 67.5 0.33*(0.18-0.60) 72.7 0.79 (0.46-1.33) 63.8
Trust-wide activity
Number of new referrals accepted 0.69%(0.60-0.79) 0.0 1.68%(1.21-2.35) 0.0 1.09 (0.81-1.47) 0.0
Number of discharges 0.86%(0.77-0.97) 0.0 1.34 (0.91-1.98) 0.0 1.23 (0.86-1.76) 0.0
Inpatient care
New admissions 0.827(0.68-0.98) 49.8 1.62*%(1.21-2.17) 0.0 1.14 (0.80-1.63) 39.3
Discharges 0.96 (0.80-1.16) 0.0 1.23 (0.69-2.18) 26.5 1.25(0.78-1.99) 13.4
Inpatient caseload 0.84%(0.76-0.92) 99.8 1.13*(1.06-1.21) 98.3 0.95 (0.89-1.01) 99.2
Inpatient caseload on MHA section 0.96 (0.89-1.03) 99.5 0.99 (0.90-1.10) 98.8 0.95 (0.85-1.07) 99.3
AMH (community)
F2f contacts 0.55%(0.44-0.69) 14.8 1.97%(1.15-3.37) 0.0 1.19 (0.73-1.95) 0.0
Non-f2f contacts 4.54*%(2.84-7.25) 85.7 1.52 (0.94-2.45) 0.0 5.35%(3.43-8.35) 0.0
F2f and Non-f2f contacts 1.23%(1.06-1.44) 0.0 1.90*(1.16-3.10) 0.0 2.37*%(1.50-3.75) 0.0
Cancelled appointments or DNAs 0.74 (0.54-1.02) 59.3 1.85%(1.05-3.26) 0.0 1.57 (0.92-2.66) 0.0
Caseload 1.05%(1.03-1.07) 98.6 1.01 (1.00-1.02) 89.4 1.047(1.02-1.06) 98.3
CAMHS
F2f contacts 0.38*(0.16-0.91) 90.9 1.94 (0.95-3.97) 0.0 0.86 (0.45-1.64) 0.0
Non-f2f contacts 4.67%(3.34-6.53) 57.5 0.98 (0.48-1.99) 21.1 4.87%(1.99-11.89) 52.5
F2f and Non-f2f contacts 1.46%(1.22-1.75) 0.0 1.71 (0.95-3.07) 0.0 2.55%(1.48-4.41) 0.0
Cancelled appointments or DNAs 0.80 (0.64-1.01) 17.8 1.29 (0.67-2.46) 0.0 1.03 (0.57-1.88) 0.0
Caseload 0.92%(0.89-0.96) 98.8 0.98 (0.96-1.00) 98.3 0.947(0.89-0.99) 99.8
EIP
F2f contacts 0.31*%(0.21-0.45) 71.9 1.49 (0.85-2.61) 35 0.47 (0.21-1.04) 57.5
Non-f2f contacts 5.61%(3.08-10.22) 88.7 7.44 (0.63-48.53) 95.8 4.03*(3.58-14.05) 96.5
F2f and Non-f2f contacts 1.35%(1.17-1.56) 0.0 1.24 (0.78-1.98) 0.0 1.69%(1.10-2.61) 0.0
Cancelled appointments or DNAs 0.83 (0.58-1.20) 66.0 1.44 (0.73-2.85) 21.0 1.18 (0.48-2.92) 60.1
Caseload 1.067(1.01-1.11) 99.8 1.03 (1.00-1.06) 99.3 1.09*(1.04-1.13) 99.6
HTT
F2f contacts 0.45%(0.31-0.65) 97.1 1.49%(1.24-1.80) 39.0 0.76 (0.57-1.01) 76.3
Non-f2f contacts 1.90*%(1.62-2.23) 58.8 1.05 (0.74-1.49) 63.1 2.02*%(1.52-2.68) 54.9
F2f and Non-f2f contacts 0.88%(0.80-0.96) 66.1 1.27*%(1.11-1.46) 26.8 1.14 (0.96-1.34) 52.8
Cancelled appointments or DNAs 0.71%(0.52-0.97) 82.2 1.27 (0.91-1.79) 29.5 1.05 (0.67-1.63) 64.2
Caseload 0.53*(0.36-0.79) 99.9 1.18(0.94-1.49) 98.9 0.63*(0.50-0.79) 99.4
Liaison
F2f contacts 0.46*(0.36-0.60) 84.9 1.70*(1.34-2.17) 20.5 0.80*(0.67-0.94) 0.0
Non-f2f contacts 1.67%(1.15-2.41) 75.7 1.32(0.90-1.93) 2.7 1.90%(1.19-3.04) 37.2
F2f and Non-f2f contacts 0.63*(0.52-0.76) 75.6 1.49*(1.10-2.01) 46.4 0.88 (0.74-1.05) 0.0
Cancelled appointments or DNAs 0.74 (0.45-1.22) 67.6 1.26 (0.51-3.12) 0.0 1.11 (0.42-2.88) 13.6
Caseload 0.77%(0.72-0.82) 98.7 1.19*%(1.09-1.30) 95.9 0.87 (0.78-0.97) 97.8
04
F2f contacts 0.33%(0.21-0.53) 77.4 2.03*(1.09-3.78) 0.0 0.93 (0.45-1.89) 31.0
Non-f2f contacts 4.14%(2.69-6.37) 75.5 1.50 (0.83-2.71) 0.0 6.29%(2.95-13.41) 41.4
F2f and Non-f2f contacts 1.19 (0.86-1.64) 58.6 1.64 (0.92-2.95) 0.0 2.38%(1.23-4.60) 28.5
Cancelled appointments or DNAs 0.99 (0.69-1.42) 58.7 1.58 (0.74-3.39) 0.0 1.72 (0.85-3.49) 0.0
Caseload 0.917(0.85-0.97) 99.8 1.02 (0.99-1.06) 99.3 0.94 (0.89-1.00) 99.7

~p<0.05; *p<0.001

AMH: adult mental health service; CAMHS: child and adolescent mental health service; EIP: early intervention for psychosis service; HTT:

home treatment team; OA: older adult service.
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Supplementary Table 5. Meta-analysed effects of lockdown announcements on mortality and mental health service use activity
further adjusted for national covid-19 related deaths.

Lockdown Lift of Lockdown Lift of Lockdown

Announcement Announcement vs. Pre-lockdown

vs Pre-lockdown Vs lockdown
Measures IRR (95%CT) 2 IRR (95%CTI) ? IRR (95%CT) 2
Number of deaths 1.74%(1.23-2.46) 88.1 0.44%(0.24-0.78) 92.1 0.71 (0.42-1.21) 90.9
Trust-wide activity
Number of new referrals accepted 0.69*(0.59-0.81) 0.0 1.28%(1.07-1.53) 0.0 0.90 (0.78-1.04) 0.0
Number of discharges 1.10 (0.95-1.29) 0.0 0.88 (0.75-1.04) 0.0 0.96 (0.84-1.11) 0.0
Inpatient care
New admissions 0.71*(0.60-0.85) 229 1.18 (1.00-1.41) 0.0 0.86 (0.73-1.01) 7.1
Discharges 1.60%(1.32-1.94) 1.3 0.52*%(0.41-0.66) 0.0 0.86 (0.69-1.08) 0.0
Inpatient caseload 0.89%(0.84-0.95) 99.4 1.03 (0.97-1.09) 99.2 0.917(0.84-0.99) 99.8
Inpatient caseload on MHA section 0.95 (0.89-1.01) 98.3 0.99 (0.90-1.08) 99.4 0.93 (0.82-1.05) 99.8
AMH (community)
F2f contacts 0.59*%(0.45-0.77) 41.4 0.94 (0.76-1.16) 0.0 0.61%(0.43-0.86) 50.0
Non-f2f contacts 4.09%(2.55-6.55) 81.1 1.27%(1.05-1.52) 0.0 4.07%(2.62-6.32) 69.6
F2f and Non-f2f contacts 1.04 (0.90-1.20) 0.0 1.12 (0.94-1.32) 0.0 1.18 (0.99-1.40) 0.0
Cancelled appointments or DNAs 0.99 (0.66-1.47) 66.4 0.87 (0.62-1.23) 35.9 0.86 (0.60-1.23) 50.1
Caseload 1.01 (1.00-1.02) 85.1 1.01 (1.00-1.02) 95.1 1.047(1.02-1.07) 98.8
CAMHS
F2f contacts 0.36*(0.16-0.84) 92.1 1.11 (0.77-1.60) 16.7 0.38*%(0.16-0.91) 86.3
Non-f2f contacts 4.05%(2.63-6.24) 74.2 1.237(1.02-1.49) 0.0 3.97%(2.78-5.66) 47.7
F2f and Non-f2f contacts 1.12 (0.88-1.41) 26.2 1.22 (0.99-1.51) 0.0 1.24 (1.00-1.52) 2.1
Cancelled appointments or DNAs 1.09 (0.81-1.47) 45.7 0.94 (0.73-1.22) 15.8 0.98 (0.81-1.18) 0.0
Caseload 0.95 (0.92-0.99) 99.5 1.03 (0.90-1.19) 99.7 0.95 (0.91-1.00) 99.6
EIP
F2f contacts 0.33*%(0.21-0.51) 74.6 1.407(1.02-1.91) 38.3 0.48%(0.30-0.75) 76.9
Non-f2f contacts 4.56*%(2.57-8.11) 85.4 1.45 (0.97-2.17) 57.5 6.07*(2.92-12.60) 88.6
F2f and Non-f2f contacts 1.15 (0.89-1.48) 50.3 1.41*(1.20-1.66) 0.0 1.53*%(1.20-1.94) 40.4
Cancelled appointments or DNAs 0.77 (0.48-1.26) 75.8 1.01 (0.74-1.37) 36.4 0.70 (0.38-1.29) 87.0
Caseload 1.047(1.02-1.05) 93.6 1.03(0.99-1.07) 99.3 1.087(1.03-1.13) 99.7
HTT
F2f contacts 0.44*(0.34-0.58) 92.5 1.50*(1.39-1.61) 0.0 0.65*%(0.51-0.83) 92.3
Non-f2f contacts 1.70%(1.48-1.95) 20.7 1.08 (0.83-1.41) 70.6 1.80%(1.34-2.40) 80.6
F2f and Non-f2f contacts 0.67%(0.53-0.84) 92.5 1.30%(1.14-1.47) 67.5 0.89 (0.75-1.06) 86.6
Cancelled appointments or DNAs 0.56*%(0.37-0.83) 83.5 1.63*%(1.08-2.44) 77.9 0.97 (0.78-1.21) 37.5
Caseload 0.65%(0.52-0.83) 99.5 0.95 (0.67-1.35) 99.8 0.62%(0.45-0.86) 99.7
Liaison
F2f contacts 0.48*%(0.41-0.55) 57.6 1.63*(1.38-1.93) 51.1 0.77*%(0.66-0.91) 57.3
Non-f2f contacts 1.52%(1.07-2.15) 72.0 1.20 (0.83-1.75) 62.8 1.73%(1.18-2.54) 68.8
F2f and Non-f2f contacts 0.62%(0.55-0.70) 46.8 1.43%(1.22-1.68) 514 0.88 (0.77-1.01) 424
Cancelled appointments or DNAs 0.81(0.39-1.71) 88.7 0.68 (0.39-1.16) 53.0 0.72 (0.43-1.21) 60.9
Caseload 0.86*(0.81-0.91) 97.8 1.13*%(1.06-1.21) 98.2 0.96 (0.92-1.00) 95.7
OA
F2f contacts 0.39%(0.23-0.66) 81.9 1.31 (0.95-1.80) 24.6 0.46%(0.26-0.85) 80.4
Non-f2f contacts 3.84%(2.43-6.08) 82.3 1.24 (1.00-1.52) 0.0 4.20%(2.61-6.77) 71.1
F2f and Non-f2f contacts 1.09 (0.80-1.48) 61.2 1.30*(1.06-1.60) 0.0 1.31 (0.93-1.85) 48.1
Cancelled appointments or DNAs 1.34 (0.90-1.99) 63.8 0.63 (0.33-1.23) 74.9 0.88 (0.49-1.57) 70.0
Caseload 0.97 (0.95-1.00) 98.8 0.98 (0.92-1.04) 99.7 0.95 (0.89-1.02) 99.8

Ap<0.05; *p<0.001

AMH: adult mental health service; CAMHS: child and adolescent mental health service; EIP: early intervention for psychosis service; HTT:

home treatment team; OA: older adult service.
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Supplementary Table 6. Meta-analysed effects of the lockdown announcement on mortality and mental health service use activity with the
use of equally spaced windows around the cut-off date of 23" March

Lockdown
Announcement
Vs Pre-lockdown

Lift of the Lockdown
vs. Pre-lockdown

Measures

Number of deaths

Trust-wide activity

Number of new referrals accepted
Number of discharges

Inpatient care

New admissions

Discharges

Inpatient caseload

Inpatient caseload on MHA section
AMH (community)

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled appointments or DNAs
Caseload

CAMHS

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled appointments or DNAs
Caseload

EIP

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled appointments or DNAs
Caseload

HTT

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled appointments or DNAs
Caseload

Liaison

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled appointments or DNAs
Caseload

04

F2f contacts

Non-f2f contacts

F2f and Non-f2f contacts
Cancelled appointments or DNAs
Caseload

IRR (95%CI)
2.13(1.96-2.31)

0.65 (0.58-0.74)
0.86 (0.77-0.96)

0.79 (0.69-0.90)
1.04 (0.88-1.23)
0.85 (0.80-0.91)
0.95 (0.90-1.01)

0.56 (0.45-0.70)
3.70 (2.63-5.20)
1.16 (1.02-1.33)
0.77 (0.59-1.02)
1.05 (1.03-1.06)

0.37 (0.18-0.77)
3.89 (2.83-5.34)
132 (1.11-1.55)
0.83 (0.66-1.04)
0.96 (0.93-0.99)

0.30 (0.20-0.46)
3.65 (2.39-5.59)
1.22 (1.05-1.40)
0.69 (0.47-1.01)
1.06 (1.04-1.09)

0.44 (0.33-0.60)
1.69 (1.47-1.94)
0.82 (0.75-0.91)
0.74 (0.61-0.90)
0.59 (0.46-0.77)

0.50 (0.42-0.59)
1.56 (1.20-2.03)
0.66 (0.57-0.76)
0.62 (0.39-0.99)
0.77 (0.70-0.84)

0.34 (0.21-0.53)
3.39 (2.38-4.82)
1.10 (0.87-1.40)
0.90 (0.65-1.26)
0.93 (0.91-0.96)

4.1

0.0
0.0

242

99.4
98.8

40.3
71.6

593
93.8

90.5
60.3

26.0
99.0

81.5
80.8
11.9
75.2
98.3

96.3
53.6
74.7
68.5
99.5

712
64.6
70.3
69.4
99.2

82.7
722
46.8
64.5
98.7

IRR (95%CI)
0.82 (0.55-1.21)

0.88 (0.74-1.03)
0.88 (0.74-1.04)

0.97 (0.83-1.12)
0.82 (0.65-1.03)
0.93 (0.86-0.99)
0.94 (0.84-1.06)

0.68 (0.53-0.88)
3.32 (2.50-4.42)
1.34 (1.07-1.69)
0.87 (0.60-1.26)
1.04 (1.03-1.06)

0.40 (0.19-0.83)
3.63 (2.23-5.91)
1.37 (1.03-1.81)
0.79 (0.59-1.06)
0.96 (0.92-1.00)

0.45 (0.31-0.66)
4.30 (2.73-6.78)
1.48 (1.19-1.84)
0.58 (0.29-1.16)
1.10 (1.04-1.16)

0.70 (0.57-0.87)
1.62 (1.19-2.22)
0.97 (0.84-1.13)
1.10 (0.87-1.38)
0.62 (0.46-0.85)

0.75 (0.64-0.88)
1.50 (1.10-2.06)
0.84 (0.75-0.94)
1.08 (0.76-1.53)
0.90 (0.82-1.00)

0.48 (0.29-0.80)
3.60 (2.38-5.43)
1.32 (0.92-1.87)
0.66 (0.43-1.03)
0.93 (0.87-1.00)

86.0

0.0
3.4

0.0

99.8
99.8

0.0
23.7

39.6
97.7

64.7
49.3
38.2
39.8
99.8

AMH: adult mental health service; CAMHS: child and adolescent mental health service; EIP: early intervention for psychosis service; HTT:

home treatment team; OA: older adult service.
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Supplementary Table 7. Meta-analysed effects of lockdown announcements on mortality and mental health service use activity
further adjusted for covid-19 google trends in United Kingdom

Lockdown Lift of Lockdown Lift of Lockdown
Announcement Announcement vs. Pre-lockdown
Vs Pre-lockdown Vs Lockdown
Measures IRR (95%CI) I? IRR (95%CI) ? IRR (95%CTI) I?
Number of deaths 2.30(1.92-2.75) 55.1 0.39(0.23-0.67) 92.5 0.90(0.59-1.38) 87.7
Trust-wide activity
Number of new referrals accepted 0.68(0.58-0.79) 0.0 1.32(1.10-1.57) 0.0 0.95(0.84-1.07) 0.0
Number of discharges 0.85(0.73-0.99) 0.0 1.01(0.85-1.19) 0.0 0.87(0.77-0.99) 0.0
Inpatient care
New admissions 0.78(0.67-0.91) 15.1 1.21(1.02-1.43) 0.0 0.92(0.79-1.06) 0.0
Discharges 0.73(0.59-0.91) 0.0 0.78(0.60-1.02) 8.6 0.54(0.44-0.67) 0.0
Inpatient caseload 0.84(0.77-0.90) 99.1 1.05(0.98-1.13) 99.1 0.88(0.82-0.94) 99.4
Inpatient caseload on MHA section 0.91(0.84-0.99) 99.3 0.99(0.90-1.09) 99.6 0.90(0.85-0.96) 98.8
AMH (community)
F2f contacts 0.64(0.51-0.80) 0.0 0.92(0.71-1.17) 0.0 0.59(0.47-0.72) 43
Non-f2f contacts 1.69(1.38-2.08) 0.0 1.49(1.21-1.83) 0.0 2.50(2.12-2.94) 0.0
F2f and Non-f2f contacts 1.03(0.85-1.25) 0.0 1.11(0.90-1.37) 0.0 1.19(1.03-1.38) 0.0
Cancelled appointments or DNAs 0.63(0.50-0.79) 0.0 1.08(0.82-1.42) 9.0 0.70(0.50-0.97) 42.1
Caseload 1.02(1.01-1.03) 92.8 1.01(1.00-1.02) 95.0 1.03(1.03-1.04) 87.1
CAMHS
F2f contacts 0.50(0.28-0.90) 733 1.20(0.83-1.73) 0.0 0.56(0.28-1.11) 72.4
Non-f2f contacts 2.19(1.51-3.18) 40.0 1.50(1.19-1.90) 0.0 3.11(2.07-4.67) 47.8
F2f and Non-f2f contacts 1.08(0.87-1.35) 0.0 1.22(0.95-1.56) 0.0 1.29(1.06-1.57) 0.0
Cancelled appointments or DNAs 0.65(0.51-0.83) 0.0 1.15(0.82-1.61) 20.4 0.77(0.61-0.97) 8.5
Caseload 0.98(0.96-1.00) 96.6 0.99(0.96-1.01) 98.7 0.97(0.92-1.02) 99.1
EIP
F2f contacts 0.37(0.23-0.58) 65.3 1.50(1.01-2.23) 50.4 0.55(0.33-0.92) 78.4
Non-f2f contacts 1.69(1.18-2.43) 458 1.88(1.47-2.41) 0.0 2.78(2.30-3.36) 0.0
F2f and Non-f2f contacts 0.90(0.73-1.12) 0.0 1.43(1.15-1.80) 0.0 1.28(1.09-1.50) 0.0
Cancelled appointments or DNAs 0.66(0.52-0.85) 0.0 0.97(0.65-1.46) 50.1 0.60(0.35-1.04) 80.4
Caseload 1.04(1.02-1.05) 96.8 1.04(0.99-1.08) 99.6 1.07(1.02-1.12) 99.8
HTT
F2f contacts 0.60(0.48-0.75) 90.3 1.39(1.29-1.49) 8.2 0.84(0.71-0.99) 86.4
Non-f2f contacts 1.43(1.21-1.69) 51.0 1.14(0.95-1.36) 55.7 1.57(1.19-2.07) 85.8
F2f and Non-f2f contacts 0.88(0.81-0.96) 57.5 1.25(1.16-1.34) 314 1.08(0.95-1.21) 80.2
Cancelled appointments or DNAs 0.78(0.64-0.94) 49.4 1.44(1.08-1.93) 66.6 1.12(0.89-1.40) 57.1
Caseload 0.68(0.55-0.84) 99.0 1.16(1.01-1.35) 98.1 0.80(0.73-0.87) 96.5
Liaison
F2f contacts 0.61(0.53-0.70) 39.0 1.40(1.24-1.57) 7.4 0.81(0.65-1.01) 76.3
Non-f2f contacts 1.06(0.89-1.28) 0.0 1.34(0.89-2.03) 62.1 1.46(0.97-2.19) 69.3
F2f and Non-f2f contacts 0.71(0.63-0.80) 23.7 1.33(1.17-1.51) 15.4 0.91(0.75-1.11) 68.5
Cancelled appointments or DNAs 0.56(0.37-0.87) 42.0 0.73(0.39-1.34) 41.6 0.57(0.35-0.95) 33.8
Caseload 0.88(0.82-0.94) 97.5 1.08(1.02-1.14) 95.4 0.94(0.86-1.03) 98.4
0A
F2f contacts 0.46(0.29-0.71) 61.8 1.25(0.93-1.68) 4.1 0.48(0.26-0.87) 79.1
Non-f2f contacts 1.63(1.27-2.10) 0.0 1.51(1.16-1.97) 0.0 2.65(1.91-3.66) 30.1
F2f and Non-f2f contacts 0.91(0.72-1.15) 0.0 1.28(0.99-1.65) 0.0 1.14(0.89-1.46) 12.5
Cancelled appointments or DNAs 0.67(0.51-0.88) 0.0 0.88(0.41-1.90) 75.0 0.60(0.33-1.10) 67.1
Caseload 0.95(0.93-0.97) 97.8 0.99(0.93-1.04) 99.4 0.94(0.88-1.01) 99.8

~p<0.05; *p<0.001
AMH: adult mental health service; CAMHS: child and adolescent mental health service; EIP: early intervention for psychosis service; HTT:
home treatment team; OA: older adult service.

13

Bakolis|, et al. BMJ Open 2021; 11:e049721. doi: 10.1136/bmjopen-2021-049721



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

Supplementary Figure 1. Number of deaths per day before and after lockdown announcement for sites A, F, G
and J during the period of 1* January 2020 to 31 July 2020. The vertical axis shows the daily number of deaths
in the days before (orange dots) and after (red dots) the lockdown order was announced in 23™ March 2020 and
after the lift (purple dots) of the lockdown order announced in 10" May. The green dots represent the number of
daily deaths during the period of 1% January 2019 to 31% July 2019.
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Supplementary Figure 2. Number of deaths (A) and inpatient admissions (B) per week before and after lockdown
announcement for site I during the period of 1% January 2020 to 5" July 2020. The vertical axis shows the daily
number of deaths in the days before (orange dots) and after (red dots) the lockdown order was announced on 23
March 2020 and after the lift (purple dots) of the lockdown order announced in 10" May. The green dots represent
the number of daily deaths during the period of 1* January 2019 to 5" July 2019.
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Supplementary Figure 3. Number of deaths per day before and after lockdown announcement for sites B, C, D,
E, H and I during the period of 1* January 2020 to 31% May 2020. The vertical axis shows the daily number of
deaths in the days before (orange dots) and after (red dots) the lockdown order was announced in 23™ March 2020
and after the lift (purple dots) of the lockdown order announced in 10" May. The green dots represent the number
of daily deaths during the period of 1* January 2019 to 31* May 2019.
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Supplementary Figure 4. Number of inpatient admissions per day before and after lockdown announcement for
sites A, F and J during the period of 1 January 2020 to 31* July 2020. The vertical axis shows the daily number
of deaths in the days before (orange dots) and after (red dots) the lockdown order was announced on 23" March
and after the lift (purple dots) of the lockdown order announced in 10" May. The green dots represent the number

of daily deaths during the period of 1* January 2019 to 31* July 2019.
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Supplementary Figure 5. Number of deaths per day before and after lockdown announcement for sites A, B, D,
F, and J during the period of 1* January 2020 to 31% May 2020. The vertical axis shows the daily number of deaths
in the days before (orange dots) and after (red dots) the lockdown order was announced on 23 March and after
the lift (purple dots) of the lockdown order announced on 10" May. The green dots represent the number of daily
deaths during the period of 1% January 2019 to 31* May 2019. The lines represent the predicted values of our
fitted model.

o |
©
o _|
<
w
£
©
(53
kel
k)
]
Qo
€
3
z
o |
o
s
© ] |
r—r 1.1 T T T 1T T 71T 7T 1 1 T T T T T T 71 1
- © ® o N~ ®© o N~ ¥ o9 o ©O o o »w o o N~ ¥ = oo v -
= = T 8 8 § T ¥ 8 5 o T ¢ Q@ g ¥z & & B T = o
- - o N o @ o o A - S L o R T N Te)
date
o
8
o _|
©
(%]
<
©
L7
So |
»610
e
3
o
£
=]
z
o | \
N \
1. \
o | | |
= \ \ °
L]
| |
1 1 1 T T T T T T T 1 1 1 1 1 1 T T T 1
- © ® o N~ ® o N~ ¢ a4 o ©ow o o ©w o o N~ ¥ = oo v -
= ¥ 8 &8 § ©T ¥ 9@ 5 o T ¢ © ¢ T & & B T T o B
- - LSV AN oV B V) o ™ o < < nu
date

22

Bakolis|, et al. BMJ Open 2021; 11:e049721. doi: 10.1136/bmjopen-2021-049721



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s) BMJ Open

Supplemental material

Site D

— L9

— G2/S

— 8L/S

— LS

— v/S

— Laly

— 0c/v

— ey

— 9/v

— e/l

—Lllc

—O0l/e

— €/c

— La/L

— 0c/L

—EH1L

— 9/L
— Hl

08

09

o
syyeap Jo Jaquinn

date

Site F

— /9

— G2/S

— 81/

— LL/S

— V/S

— 2y

— 0c/vy

— ey

— 9y

— va/e

A

—0l/e

— €/c

— La/t

— 0c/L

—EH1L

— 9/
—

oy

0g

0c
syyeap Jo Jequiny

date

23

Bakolis|, et al. BMJ Open 2021; 11:e049721. doi: 10.1136/bmjopen-2021-049721



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s) BMJ Open

Supplemental material

o _J
<
o |
@
[}
£
©
()
T
‘o |
o N
[
Qo
€
3
z
o _|
=)
o 4 T B T A.A?
+ oo . . D T T S B T . T
. [ o .
.
. \ \
° \ \
° ] | |
1 1 T 1T 1 T T T T T 1 1 T T T T T T T 1
- © o O KN~ o o N~ ¥ o9 o ©Ow o O ©»w O o N~ & = oo v -
-+ T 8 & § ©® © @ 5 o T ¥ Q@ § ¢ & & 5 T — o
- - - LV oV N oV} ® o o™ < < < Lo I Vo B o)
date

24

Bakolis|, et al. BMJ Open 2021; 11:e049721. doi: 10.1136/bmjopen-2021-049721



	Changes in daily mental health service use and mortality at the commencement and lifting of COVID-19 ‘lockdown’ policy in 10 UK sites: a regression discontinuity in time design
	Abstract
	Introduction﻿﻿
	Methods
	Data sources
	MH service activity and mortality variables
	Statistical analysis

	Results
	Transition to lockdown
	Transition from lockdown
	Sensitivity analyses

	Discussion
	Summary of findings
	Impact of the COVID-19 first wave
	Between-site variation
	Causality considerations
	Strengths and limitations
	Implications

	References


