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tend to recur or relapse (eg, ischaemic strokes or 
psychiatric diagnoses), we estimated separately the 
incidence of first diagnoses (ie, excluding those who 
had a diagnosis before the index event) and the 
incidence of any diagnosis (ie, including patients who 
had a diagnosis at some point before the index event). 
For other outcomes (eg, Guillain-Barré syndrome), we 
estimated the incidence of any diagnosis. More details, 
and a full list of ICD-10 codes, are provided in the 
appendix (pp 4–5).

Finally, to assess the overall risk of neurological and 
psychiatric outcomes after COVID-19, we estimated the 
incidence of any of the 14 outcomes, and the incidence of 
a first diagnosis of any of the outcomes. This is lower 
than the sum of incidences of each outcome because 
some patients had more than one diagnosis.

Secondary analyses
We investigated whether the neurological and psychiatric 
sequelae of COVID-19 were affected by the severity of the 
illness. The incidence of outcomes was estimated 
separately in four subgroups: first, in those who had 
required hospitalisation within a time window from 
4 days before their COVID-19 diagnosis (taken to be the 
time it might take between clinical presentation and 
confirmation) to 2 weeks afterwards; second, in those 
who had not required hospitalisation during that 
window; third, in those who had been admitted to an 
intensive therapy unit (ITU) during that window; 
and fourth, in those who were diagnosed with delirium 
or other forms of altered mental status during that 
window; we use the term encephalopathy to describe this 
group of patients (appendix p 5).17,18

Differences in outcome incidence between these 
subgroups might reflect differences in their baseline 
characteristics. Therefore, for each outcome, we 
estimated the HR between patients requiring hos-
pitalisation (or ITU) and a matched cohort of patients 
not requiring hospitalisation (or ITU), and between 
patients with encephalopathy and a matched cohort of 
patients without encephalopathy. Finally, HRs were 
calculated for patients who had not required hos-
pitalisation for COVID-19, influenza, or other 
respiratory tract infections.

To provide benchmarks for the incidence and risk of 
neurological and psychiatric sequelae, patients after 
COVID-19 were compared with those in four additional 
matched cohorts of patients diagnosed with health 
events selected to represent a range of acute 
presentations during the same time period. These 
additional four index events were skin infection, 
urolithiasis, fracture of a large bone, and pulmonary 
embolism. More details are presented in the 
appendix (pp 5–6).

We assessed the robustness of the differences in 
outcomes between cohorts by repeating the analysis in 
three scenarios: one including patients who had died by 

All patients Patients 
without 
hospitalisation

Patients with 
hospitalisation

Patients with 
ITU admission

Patients with 
encephalopathy

Intracranial 
haemorrhage 
(any)

0·56% 
(0·50–0·63)

0·31% 
(0·25–0·39)

1·31% 
(1·14–1·52)

2·66% 
(2·24–3·16)

3·61% 
(2·97–4·39)

Intracranial 
haemorrhage 
(first)

0·28% 
(0·23–0·33)

0·14% 
(0·10–0·20)

0·63% 
(0·50–0·80)

1·05% 
(0·79–1·40)

1·19% 
(0·82–1·70)

Ischaemic 
stroke (any)

2·10% 
(1·97–2·23)

1·33% 
(1·22–1·46)

4·38% 
(4·05–4·74)

6·92% 
(6·17–7·76)

9·35% 
(8·23–10·62)

Ischaemic 
stroke (first)

0·76% 
(0·68–0·85)

0·43% 
(0·36–0·52)

1·60% 
(1·37–1·86)

2·82% 
(2·29–3·47)

3·28% 
(2·51–4·27)

Parkinsonism 0·11% 
(0·08–0·14)

0·07% 
(0·05–0·12)

0·20% 
(0·15–0·28)

0·26% 
(0·15–0·45)

0·46% 
(0·28–0·78)

Guillain-Barré 
syndrome

0·08% 
(0·06–0·11)

0·05% 
(0·03–0·07)

0·22% 
(0·15–0·32)

0·33% 
(0·21–0·54)

0·48% 
(0·20–1·14)

Nerve, nerve 
root, or plexus 
disorders

2·85% 
(2·69–3·03)

2·69% 
(2·51–2·89)

3·35% 
(3·02–3·72)

4·24% 
(3·58–5·03)

4·69% 
(3·81–5·77)

Myoneural 
junction or 
muscle disease

0·45% 
(0·40–0·52)

0·16% 
(0·12–0·20)

1·24% 
(1·05–1·46)

3·35% 
(2·76–4·05)

3·27% 
(2·54–4·21)

Encephalitis 0·10% 
(0·08–0·13)

0·05% 
(0·03–0·08)

0·24% 
(0·17–0·33)

0·35% 
(0·19–0·64)

0·64% 
(0·39–1·07)

Dementia 0·67% 
(0·59–0·75)

0·35% 
(0·29–0·43)

1·46% 
(1·26–1·71)

1·74% 
(1·31–2·30)

4·72% 
(3·80–5·85)

Mood, anxiety, 
or psychotic 
disorder (any)

23·98% 
(23·58–24·38)

23·59% 
(23·12–24·07)

24·50% 
(23·76–25·26)

27·78% 
(26·33–29·29)

36·25% 
(34·16–38·43)

Mood, anxiety, 
or psychotic 
disorder (first)

8·63% 
(8·28–8·98)

8·15% 
(7·75–8·57)

8·85% 
(8·22–9·52)

12·68% 
(11·28–14·24)

12·96% 
(11·13–15·07)

Mood disorder 
(any)

13·66% 
(13·35–13·99)

13·10% 
(12·73–13·47)

14·69% 
(14·09–15·32)

15·43% 
(14·27–16·68)

22·52% 
(20·71–24·47)

Mood disorder 
(first)

4·22% 
(3·99–4·47)

3·86% 
(3·60–4·14)

4·49% 
(4·05–4·99)

5·82% 
(4·86–6·97)

8·07% 
(6·56–9·90)

Anxiety 
disorder (any)

17·39% 
(17·04–17·74)

17·51% 
(17·09–17·93)

16·40% 
(15·76–17·06)

19·15% 
(17·90–20·48)

22·43% 
(20·65–24·34)

Anxiety 
disorder (first)

7·11% 
(6·82–7·41)

6·81% 
(6·47–7·16)

6·91% 
(6·38–7·47)

9·79% 
(8·65–11·06)

9·24% 
(7·70–11·07)

Psychotic 
disorder (any)

1·40% 
(1·30–1·51)

0·93% 
(0·83–1·04)

2·89% 
(2·62–3·18)

2·77% 
(2·31–3·33)

7·00% 
(6·01–8·14)

Psychotic 
disorder (first)

0·42% 
(0·36–0·49)

0·25% 
(0·19–0·33)

0·89% 
(0·72–1·09)

0·70% 
(0·46–1·06)

2·12% 
(1·53–2·94)

Substance use 
disorder (any)

6·58% 
(6·36–6·80)

5·87% 
(5·63–6·13)

8·56% 
(8·10–9·04)

10·14% 
(9·25–11·10)

11·85% 
(10·55–13·31)

Substance use 
disorder (first)

1·92% 
(1·77–2·07)

1·74% 
(1·58–1·91)

2·09% 
(1·82–2·40)

3·15% 
(2·60–3·82)

2·58% 
(1·91–3·47)

Insomnia (any) 5·42% 
(5·20–5·64)

5·16% 
(4·91–5·42)

5·95% 
(5·53–6·39)

7·50% 
(6·66–8·44)

9·82% 
(8·57–11·24)

Insomnia (first) 2·53% 
(2·37–2·71)

2·23% 
(2·05–2·43)

3·14% 
(2·81–3·51)

4·24% 
(3·55–5·07)

5·05% 
(4·10–6·20)

Any outcome 33·62% 
(33·17–34·07)

31·74% 
(31·22–32·27)

38·73% 
(37·87–39·60)

46·42% 
(44·78–48·09)

62·34% 
(60·14–64·55)

Any first 
outcome

12·84% 
(12·36–13·33)

11·51% 
(10·98–12·07)

15·29% 
(14·32–16·33)

25·79% 
(23·50–28·25)

31·13% 
(27·29–35·36)

Data are percentage at 6 months (95% CI). Additional outcomes are presented in the appendix (pp 27–28). 
ITU=intensive therapy unit.

Table 2: Major outcomes for the whole COVID-19 cohort, and for the non-hospitalisation, hospitalisation, 
ITU admission, and encephalopathy cohorts during the illness
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