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Figure 1: STROBE flow diagram of cohort
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Figure 2: Sensitivity analyses: All-cause mortality by comorbidity
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Supplementary analyses: Latest entry into the cohort (by date of SMI diagnosis) was restricted to 31st December 2010.
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Figure 3: Sensitivity analyses: All-cause mortality by ethnicity
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Supplementary analyses: Latest entry into the cohort (by date of SMI diagnosis) was restricted to 31st December 2010.
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Table 1
Table displaying association of SMI (total sample and with comorbidities) with risk of death. Time period modelled as a linear variable
	
	All-cause mortality risk* 
RR (95% CI)
	p-value

	Total sample
	1.01 (1.00, 1.02)
	0.003

	
SMI comorbidity
	
	

	Depression
	1.03 (1.02, 1.05)
	p<0.001

	Dementia
	1.12 (1.09, 1.14)
	p<0.001

	Learning disability
	1.04 (1.00, 1.08)
	0.033

	SUD
	1.05 (1.03, 1.07)
	p<0.001

	Anxiety
	1.10 (1.07, 1.12)
	p<0.001


*Time period modelled as a linear/ quantitative indicator, from 2007 to 2021. (Time periods were: -2007; 2008-2009; 2010-2011;2012-2013;2014-2015;2016-2017;2018-2019;2020-2021). All estimates have been adjusted for age, marital status, sex, area deprivation, ethnicity and time since diagnosis. SUD: Substance and alcohol use disorders

	Assessment of time period (linear) (displayed in supplementary table 1) vs. time period (categorical) (displayed in Figure 1)

Likelihood Ratio Tests (LRT) were used to assess the fit of models with time period modelled as a categorical variable (i.e. no assumption about how log rate changed with time) and time period as a quantitative variable (i.e. linear assumption of log rate change), with a null hypothesis that the effect of time period is linear. LRT p-values for these models were: total sample p=0.0036; depression p=0.038; dementia p=0.0022; learning disability p=0.010; substance and alcohol use disorders p=0.0093; anxiety p=0.014. 

Each of the LRTs provided stronger support for ‘time period’ as a categorical variable over a linear variable. 
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Table 2: Association between comorbidities in severe mental illnesses and all-cause mortality, multiple imputation estimates
	Comorbidity
	Year
	IRR
	(95%
	CI)

	Total sample
	-2007
	0.91
	(0.77,
	1.08)

	Total sample
	2008-2009
	1.14
	(1.01,
	1.28)

	Total sample
	2010-2011
	1.08
	(0.97,
	1.21)

	Total sample
	2012-2013
	1.02
	(0.92,
	1.14)

	Total sample
	2014-2015
	1.00
	REF
	

	Total sample
	2016-2017
	0.99
	(0.89,
	1.10)

	Total sample
	2018-2019
	1.02
	(0.92,
	1.13)

	Total sample
	2020-2021
	1.20
	(1.08,
	1.32)

	Depression
	-2007
	0.72
	(0.54,
	0.96)

	Depression
	2008-2009
	0.92
	(0.77,
	1.11)

	Depression
	2010-2011
	0.96
	(0.81,
	1.14)

	Depression
	2012-2013
	0.95
	(0.81,
	1.12)

	Depression
	2014-2015
	1.00
	REF
	

	Depression
	2016-2017
	0.98
	(0.84,
	1.14)

	Depression
	2018-2019
	1.04
	(0.90,
	1.21)

	Depression
	2020-2021
	1.29
	(1.12,
	1.48)

	Dementia
	-2007
	0.36
	(0.21,
	0.63)

	Dementia
	2008-2009
	0.47
	(0.33,
	0.66)

	Dementia
	2010-2011
	0.66
	(0.50,
	0.88)

	Dementia
	2012-2013
	0.89
	(0.69,
	1.15)

	Dementia
	2014-2015
	1.00
	REF
	

	Dementia
	2016-2017
	1.15
	(0.90,
	1.47)

	Dementia
	2018-2019
	1.21
	(0.95,
	1.55)

	Dementia
	2020-2021
	2.02
	(1.60,
	2.56)

	Learning Disability
	-2007
	0.40
	(0.12,
	1.32)

	Learning Disability
	2008-2009
	0.94
	(0.53,
	1.66)

	Learning Disability
	2010-2011
	1.03
	(0.62,
	1.72)

	Learning Disability
	2012-2013
	0.56
	(0.31,
	1.01)

	Learning Disability
	2014-2015
	1.00
	REF
	

	Learning Disability
	2016-2017
	0.89
	(0.54,
	1.46)

	Learning Disability
	2018-2019
	0.80
	(0.49,
	1.33)

	Learning Disability
	2020-2021
	1.46
	(0.93,
	2.28)

	SUD
	-2007
	0.79
	(0.48,
	1.29)

	SUD
	2008-2009
	0.67
	(0.47,
	0.96)

	SUD
	2010-2011
	0.94
	(0.70,
	1.27)

	SUD
	2012-2013
	1.05
	(0.80,
	1.39)

	SUD
	2014-2015
	1.00
	REF
	

	SUD
	2016-2017
	1.19
	(0.92,
	1.54)

	SUD
	2018-2019
	1.34
	(1.05,
	1.72)

	SUD
	2020-2021
	1.54
	(1.21,
	1.96)

	Anxiety
	-2007
	0.50
	(0.25,
	0.99)

	Anxiety
	2008-2009
	0.44
	(0.28,
	0.71)

	Anxiety
	2010-2011
	0.62
	(0.43,
	0.91)

	Anxiety
	2012-2013
	0.66
	(0.47,
	0.94)

	Anxiety
	2014-2015
	1.00
	REF
	

	Anxiety
	2016-2017
	1.09
	(0.83,
	1.44)

	Anxiety
	2018-2019
	1.25
	(0.96,
	1.63)

	Anxiety
	2020-2021
	1.42
	(1.09,
	1.83)





Supplementary material
Figure 4: Sensitivity analyses: All-cause mortality by comorbidity, restricted to schizophrenia-spectrum diagnoses.
[image: ]
Supplementary analyses: Analyses have been restricted to people with schizophrenia-spectrum (ICD-10 F2*) diagnoses. Displayed adjusted rate ratios (RRs) are for the total sample and stratified by comorbidity, relative to the 2014-2015 reference period. Red estimates denote adjusted rate ratios for all-cause mortality from 30th January 2020-2021 (first year of the COVID-19 pandemic). All estimates adjusted for age, marital status, gender, area deprivation and time since SMI diagnosis.
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Figure 5: Sensitivity analyses: All-cause mortality by ethnicity, restricted to schizophrenia-spectrum diagnoses.
[image: ]
Supplementary analyses: Analyses have been restricted to people with schizophrenia-spectrum (ICD-10 F2*) diagnoses. Displayed adjusted rate ratios (RRs) are for the total sample and stratified by ethnicity relative to the 2014-2015 reference period. Red estimates denote adjusted rate ratios for all-cause mortality from 30th January 2020-2021 (first year of the COVID-19 pandemic). All estimates adjusted for age, marital status, gender, area deprivation and time since SMI diagnosis.
image3.emf
2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Anxiety

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

SUD

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Learning disability

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Dementia

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Depression

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Total sample

and year

Comorbidity

1.39 (1.00, 1.94)

1.23 (0.88, 1.71)

1.10 (0.78, 1.55)

1.00 [REF]

0.77 (0.52, 1.13)

0.67 (0.44, 1.00)

0.42 (0.25, 0.71)

0.43 (0.20, 0.94)

1.20 (0.89, 1.60)

1.05 (0.78, 1.42)

1.00 (0.74, 1.35)

1.00 [REF]

0.99 (0.72, 1.35)

0.90 (0.65, 1.24)

0.59 (0.39, 0.88)

0.69 (0.40, 1.20)

1.23 (0.74, 2.03)

0.61 (0.34, 1.11)

0.84 (0.49, 1.45)

1.00 [REF]

0.47 (0.24, 0.91)

0.88 (0.50, 1.53)

0.73 (0.38, 1.38)

0.29 (0.07, 1.21)

2.17 (1.62, 2.92)

1.06 (0.77, 1.47)

0.89 (0.64, 1.23)

1.00 [REF]

0.94 (0.70, 1.27)

0.65 (0.47, 0.90)

0.43 (0.29, 0.64)

0.29 (0.15, 0.55)

1.29 (1.09, 1.54)

0.96 (0.80, 1.15)

0.84 (0.69, 1.01)

1.00 [REF]

0.93 (0.77, 1.12)

0.85 (0.71, 1.03)

0.79 (0.64, 0.97)

0.57 (0.41, 0.80)

1.19 (1.05, 1.36)

0.97 (0.85, 1.10)

0.88 (0.77, 1.01)

1.00 [REF]

1.04 (0.91, 1.18)

1.06 (0.93, 1.21)

1.04 (0.90, 1.19)

0.72 (0.58, 0.89)

RR (95% CI)

.05 .5 1 2 3


image4.emf
2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

South Asian

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Black African

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Black Caribbean

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Irish

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

White British

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

-2007

Total sample

Subgroup and year

1.20 (0.61, 2.33)

0.64 (0.30, 1.38)

0.80 (0.38, 1.66)

1.00 [REF]

1.27 (0.66, 2.45)

0.94 (0.47, 1.91)

0.64 (0.28, 1.45)

0.69 (0.23, 2.07)

1.68 (1.07, 2.65)

0.72 (0.42, 1.23)

0.84 (0.49, 1.42)

1.00 [REF]

0.95 (0.56, 1.61)

1.08 (0.64, 1.82)

1.52 (0.91, 2.54)

1.05 (0.48, 2.31)

1.38 (1.06, 1.80)

1.12 (0.85, 1.47)

0.95 (0.72, 1.26)

1.00 [REF]

1.00 (0.76, 1.33)

0.82 (0.61, 1.10)

0.83 (0.61, 1.13)

0.68 (0.43, 1.06)

0.66 (0.36, 1.22)

1.13 (0.69, 1.85)

0.61 (0.34, 1.10)

1.00 [REF]

0.79 (0.47, 1.33)

0.73 (0.44, 1.24)

0.95 (0.57, 1.56)

0.58 (0.27, 1.26)

1.14 (0.96, 1.35)

0.96 (0.81, 1.14)

0.90 (0.76, 1.07)

1.00 [REF]

1.07 (0.90, 1.26)

1.18 (1.00, 1.39)

1.08 (0.91, 1.29)

0.72 (0.55, 0.94)

1.19 (1.05, 1.36)

0.97 (0.85, 1.10)

0.88 (0.77, 1.01)

1.00 [REF]

1.04 (0.91, 1.18)

1.06 (0.93, 1.21)

1.04 (0.90, 1.19)

0.72 (0.58, 0.89)

RR (95% CI)

.2 .5 1 2 3


image5.emf
2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

Anxiety

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

SUD

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

Learning disability

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

Dementia

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

Depression

and Study

Comorbidity

1.56 (1.13, 2.15)

1.28 (0.92, 1.78)

1.23 (0.88, 1.72)

1.00 [REF]

0.68 (0.45, 1.03)

0.65 (0.41, 1.02)

0.40 (0.22, 0.73)

0.40 (0.16, 0.99)

1.34 (1.00, 1.80)

1.14 (0.85, 1.53)

1.03 (0.75, 1.40)

1.00 [REF]

1.01 (0.73, 1.41)

0.90 (0.63, 1.28)

0.57 (0.36, 0.90)

0.77 (0.43, 1.38)

1.38 (0.80, 2.37)

0.84 (0.46, 1.53)

0.82 (0.45, 1.52)

1.00 [REF]

0.44 (0.20, 0.96)

0.87 (0.45, 1.68)

0.70 (0.32, 1.52)

0.43 (0.10, 1.82)

1.96 (1.50, 2.57)

1.19 (0.89, 1.57)

1.10 (0.83, 1.45)

1.00 [REF]

0.86 (0.63, 1.15)

0.59 (0.42, 0.83)

0.37 (0.24, 0.57)

0.35 (0.18, 0.67)

1.39 (1.14, 1.70)

1.03 (0.84, 1.27)

0.96 (0.78, 1.19)

1.00 (0.99, 1.00)

0.90 (0.72, 1.13)

0.72 (0.56, 0.93)

0.64 (0.48, 0.85)

0.55 (0.36, 0.85)

RR (95% CI)

0 Lower risk Higher risk

.1 .25 .5 1 2 3


image6.emf
2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

South Asian

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

Black African

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

Black Caribbean

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

Irish

2020-2021

2018-2019

2016-2017

2014-2015

2012-2013

2010-2011

2008-2009

2006-2007

White British

Ethnicity, year

0.89 (0.49, 1.63)

0.85 (0.47, 1.55)

0.69 (0.36, 1.33)

1.00 [REF]

0.87 (0.46, 1.67)

0.91 (0.46, 1.79)

0.46 (0.19, 1.14)

0.74 (0.25, 2.15)

1.59 (1.06, 2.38)

0.78 (0.49, 1.24)

1.21 (0.78, 1.86)

1.00 [REF]

0.97 (0.59, 1.59)

1.18 (0.71, 1.96)

1.53 (0.92, 2.56)

1.10 (0.49, 2.48)

1.43 (1.12, 1.82)

1.11 (0.86, 1.42)

0.96 (0.74, 1.25)

1.00 [REF]

0.99 (0.76, 1.30)

0.74 (0.55, 1.01)

0.83 (0.61, 1.13)

0.71 (0.45, 1.12)

0.93 (0.49, 1.73)

1.56 (0.92, 2.65)

0.93 (0.52, 1.66)

1.00 [REF]

0.93 (0.52, 1.68)

1.09 (0.61, 1.94)

1.17 (0.65, 2.10)

0.85 (0.37, 1.98)

1.06 (0.90, 1.25)

0.98 (0.84, 1.16)

0.98 (0.83, 1.16)

1.00 [REF]

0.99 (0.83, 1.17)

1.08 (0.91, 1.29)

1.02 (0.84, 1.22)

0.66 (0.49, 0.89)

RR (95% CI)

.1 .25 .5 1 2 4 8 16


image1.png
Individuals with relevant

ICD-10 codest N=41,544

Restricted to people alive on 1 Jan 2007.

People with date errors (n=1169) excluded. Deaths pre 2007 dropped (n=284)

le——
A 4

SE | Restricted to sample with complete data. Missing data on ethnicity (n=4725, 12%),
| > marital status (n=9662, 24%), sex (n=26, 0.06%) and area deprivation (n=3390, 8%)
l (total n=12,532 excluded)

N=27,702 ‘

Restricted to: White British, Irish, Black Caribbean, Black African, Indian, Pakistani,
»| Bangladeshi. The following groups removed: Chinese n=145; other Asian n=1033;
other ethnicity n=1702; other mixed n=245; other White n=2180

N=22,397
‘4> Restricted to cohort members with valid dates; followed from date of diagnosis until

1 Oct 2021 (n=175 excluded)

N=22,361 }—> All-cause mortality sample (2007 -2021)

A\

Sample restricted to people alive at start of pandemic (30 ™ Jan 2020) and followed
till 17t Feb 2021

N=18,514 l

Cause specific mortality sample (2020-2021)

11CD-10 codes: F2* Schizophrenia-spectrum disorders or F30.0 (manic episode) F31.0 (bipolar affective disorders)




image2.svg
       Individuals with relevant ICD - 10 codes† N=41,544    Restricted to people alive on 1 Jan 2007. People with date errors (n=1169) excluded. Deaths pre 2007 dropped (n=284)  N=27,702   Restricted to sample with complete data. Missing data on ethnicity (n=4725, 12%), marital status (n=9662, 24%), sex (n=26, 0.06%) and area deprivation (n=3390, 8%) (total n=12,532 excluded)   N=22,397   Restricted to: White British, Irish, Black Caribbean, Black African, Indian, Pakistani, Bangladeshi. The following groups removed: Chinese n=145; other Asian n=1033; other ethnicity n=1702; other mixed n=245; other White n=2180  N=22,361    Restricted to cohort members with valid dates; followed from date of diagnosis until 1 Oct 2021 (n=175 excluded) †ICD - 10 codes: F2* Schizophrenia - spectrum disorders or F30.0 (manic episode) F31.0 (bipolar affective disorders)  N=40,101  N=18,514   Sample restricted to people alive at start of pandemic (30 th Jan 2020) and followed till 17 th Feb 2021  All - cause mortality sample (2007 - 2021)  Cause specific mortality sample (2020 - 2021)  


