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Background
Many psychiatrists are worried their patients, at increased risk
for COVID-19 complications, are precluded from receiving
appropriate testing. There is a lack of epidemiological data on the
associations between psychiatric disorders and COVID-19 test-
ing rates and testing outcomes.

Aims
To compare COVID-19 testing probability and results among
individuals with psychiatric disorders with those without such
diagnoses, and to examine the associations between testing
probability and results and psychiatric diagnoses.

Method
This is a population-based study to perform association analyses
of psychiatric disorder diagnoses with COVID-19 testing prob-
ability and such test results, by using two-sided Fisher exact tests
and logistic regression. The population were UK Biobank
participants who had undergone COVID-19 testing. The main
outcomes were COVID-19 testing probability and COVID-19 test
results.

Results
Individuals with psychiatric disorders were overrepresented
among the 1474 UK Biobank participants with test data: 23% of
the COVID-19 test sample had a psychiatric diagnosis compared
with 10% in the full cohort (P < 0.0001). This overrepresentation

persisted for each of the specific psychiatric disorders tested.
Furthermore, individuals with a psychiatric disorder (P = 0.01),
particularly substance use disorder (P < 0.005), had negative test
results significantly more often than individuals without psychi-
atric disorders. Sensitivity analyses confirmed our results.

Conclusions
In contrast with our hypotheses, UK Biobank participants with
psychiatric disorders have been tested for COVID-19 more fre-
quently than individuals without a psychiatric history. Among
those tested, test outcomes were more frequently negative for
registry participants with psychiatric disorders than in others,
countering arguments that people with psychiatric disorders are
particularly prone to contract the virus.
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Background

Coronavirus disease 2019 (COVID-19) caused by the novel SARS-
CoV-2 virus strain emerged in Wuhan, China in late 2019 and has
since been declared a pandemic.1 As of 21 April 2020, there have
been over 2.4 million people with COVID-19 and 163 thousand
deaths because of COVID-19 worldwide, with about half in the
European region. The UK, the fifth most affected country, has
reported over 124 000 people with COVID-19 and over 16 500
deaths.2 The challenges of this pandemic to health systems, such
as the National Health Service in the UK, include workforce scarcity,
insufficient infrastructure and limited testing capacity.3

During epidemics, people with psychiatric disorders may be
more susceptible to infections, experience complications and have
more difficulties accessing health services.4 Individuals with psychi-
atric disorders have been shown to have impaired access to somatic
healthcare and physical health screening5,6 because of a mismatch
between patient needs and health systems7,8 and stigma;9 therefore,
many psychiatrists are worried that patients with psychiatric and
substance use disorders may be precluded from receiving timely
and appropriate testing.10

In addition, individuals with a psychiatric disorder may be at
increased risk for COVID-19 complications because of comorbid
conditions (cardiovascular, respiratory and metabolic conditions,
such as obesity)11–14 and potential reduced adherence with govern-
ment measures. However, these issues have remained debatable
given the current lack of epidemiological data on associations
between psychiatric disorders and COVID-19 testing rates and
testing outcomes. More research has therefore been called for to
address these questions during and after the COVID-19 pandemic.15

Aims

To address the questions of whether psychiatric disorders have any
association with frequencies of testing and the results of such tests,
we have targeted a large population-based study (the UK
Biobank)16,17 to perform association analyses of psychiatric dis-
order diagnoses with COVID-19 testing probability and such test
results. We hypothesised that people with psychiatric disorders
are tested for COVID-19 less frequently than people without a psy-
chiatric disorder and that people with psychiatric disorders more
frequently test positive than people without psychiatric disorders.

Method

The full UK Biobank cohort consists of 502 505 individuals
recruited between 2006 and 2010, out of which 157 366 participants
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have information on a mental health questionnaire.18 The compos-
ition, set-up and data gathering protocols of the UK Biobank have
been extensively described elsewhere.19,20 We made use of data
from UK Biobank participants whose COVID-19 test results were
released on 21 April 2020 under application access code 55392.21

COVID-19 test results in the UK Biobank, reported in data field
40 100, are mostly derived from samples from nose/throat swabs
(or a lower respiratory tract sample in intensive care settings), on
which polymerase chain reaction is performed. The UK Biobank
data field 40 100 is accompanied by the following statement: ‘We
are releasing COVID-19 test results from 16 March 2020
onwards, as after this date UK testing was largely restricted to
those with symptoms in hospital. Detection of SARS-CoV-2 from
samples taken from hospitalized patients after this date can, at
least for now, be viewed as a surrogate for severe disease.’22 The
first data wave released comprises results from 16 March to 16
April, 2020.22 Before analyses, duplicate entries of test results
were removed from the COVID-19 testing results by selecting the
latest test results for each participant.

UK Biobank has received ethics approval from the National
Health Service National Research Ethics Service (ref 11/NW/
0382). We used the STROBE cross-sectional reporting guidelines
to assess research quality.23

For our main analyses we selected ICD-10 diagnoses from UK
Biobank data field 41270.24 We compared testing frequency and
testing outcome in individuals with and without a diagnosis of a
psychiatric disorder (F codes). To check whether testing frequency
and test results resemble other health conditions, we then included
several additional ICD-10 diagnoses in the analyses: (a) individuals
with respiratory or cardiovascular diseases as these are particularly
at risk for admission to hospital following infection with COVID-19
(ICD-10 codes Jxx and I0x–I7x); (b) people with metabolic diseases
as these are highly prevalent among people with psychiatric disor-
ders and may contribute to much of their generally poor health
(codes E0x–E1x and E4x–E7x); and (c) those with central nervous
system neurological disorders, as a comparison category of diseases
resembling psychiatric disorders with regards to symptomatology
and hypothesised neurobiological underpinnings (G0x–G4x).
A more detailed description on conditions included is available in
the supplementary Table 1 (available at https://doi.org/10.1192/
bjo.2020.75).

Subsequently, we investigated each of the major psychiatric dis-
order categories with a prevalence above a threshold of 5% (n = 74)
among individuals within the subsample that had test results avail-
able. We therefore included substance use disorders (F1x), mood
disorders (F3x), and anxiety disorders (F40–F41) in the analyses.

All data was analysed in R v3.6.1.25 We applied two statistical
tests to answer the following primary research questions.

(a) Are people with a psychiatric disorder more or less likely to
undergo COVID-19 testing than people without such a diagno-
sis? To answer this first question, we used two-sided Fisher’s
exact tests to examine distributions of individuals tested com-
pared with the full UK Biobank cohort.

(b) Are people with a psychiatric disorder more or less likely to test
positive for COVID-19 compared with those without such a
diagnosis? To answer this second question, we ran logistic
regressionmodels, using the COVID-19 test results as a dichot-
omous outcome (negative/positive), with the ICD-10 diagnoses
or mental health categories as predictors. We report the change
in log odds (β) from these models.

Age, gender, body mass index and assessment centre were used
as covariates in the logistic regression models as the first three have
been associated with both psychiatric disorders and COVID-19, and

assessment centre was added to these models to prevent regional
differences having an impact on the results. To assess the robustness
of our findings, we further ran a sensitivity analysis additionally
covarying for socioeconomic status, as measured through the
Townsend Deprivation Index, which has previously been used in
the UK Biobank,26,27 and pre-existing cardiovascular, respiratory
and metabolic conditions as these are commonly observed in
people with psychiatric disorders.

Secondary analyses included population-level information on
mental health based on mental health questionnaire items asking
participants whether they had ever experienced a core symptom
of the major mental health categories (data category 136). For
example, the two questions on depression were ‘Have you ever
had prolonged feelings of sadness or depression?’ and ‘Have you
ever had prolonged loss of interest in normal activities?’, tapping
into the two core symptoms of major depressive disorder of
depressed mood and anhedonia.28 If participants had an affirmative
response to either of these items, we scored the depression mental
health category as present, otherwise as absent. This way, we
aimed to examine relationships of the presence versus absence of
mental health symptoms (depressive, manic, anxiety, addiction,
psychotic experiences, self-harm and happiness items) with both
testing probability and testing results in this general population
cohort. To test this, we used identical analysis approaches as for
the primary analyses, i.e. Fisher’s exact tests and logistic regression
with the same covariates as mentioned above. We also ran a sensi-
tivity analysis for this secondary analysis by including the above-
mentioned additional covariates, similar to the primary analyses.
We ran these analyses with and without including individuals
with a diagnosis of psychiatric disorder to disentangle whether
people with any such diagnosis are driving results, and to what
extent continuous measures of mental health are associated with
COVID-19 testing probability and outcome. Please see the supple-
mentary Tables 2 and 3 for an overview of all mental health items
and more information on these analyses.

Results

The UK Biobank subsample with COVID-19 test results available
consisted of 1474 unique individuals. Of these, 842 tested negative
(57.1%) and 632 tested positive (42.9%) for the virus. Individuals
tested were significantly older than those not tested in the
UK Biobank (58.2 years (s.d. = 8.8) v. 57.0 years (s.d. = 8.1); P =
2.2 × 10−7), there were more men among those tested (54.4%)
than among those not tested (46.6%), P = 2.1 × 10−9, and the
average Townsend Deprivation Index was lower among those
tested than among those not tested (−0.16 (s.d. = 3.53) v. −1.30
(s.d. = 3.09), P < 10−16). There were no significant differences in
age (P = 0.51), gender (P = 0.14) or socioeconomic status (P =
0.13) between those testing positive versus negative.

COVID-19 testing and ICD-10 diagnoses

Individuals with a psychiatric disorder were overrepresented among
those tested, making up 23% of this sample compared with 10% in
the full UK Biobank cohort (P < 0.0001; Table 1). This over-
representation was similar to, or even higher than, that of people
with diagnoses of cardiovascular, respiratory, metabolic, or neuro-
logical conditions (Table 1). Furthermore, this overrepresentation
was also present for each of the specific psychiatric disorder categor-
ies investigated (Table 1).

In Table 1, the numbers of the individual categories add up to
more than the total number of tested individuals. This is because
of comorbidity i.e. the majority of individuals in the UK Biobank
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have more than one ICD-10 diagnosis, and particularly individuals
with psychiatric disorders have high rates of comorbidity. We have
provided an overview of this comorbidity in Supplementary Table 2.

Among those tested, individuals with a diagnosis of a psychi-
atric disorder significantly less frequently tested positive
for COVID-19 compared with those without such a diagnosis
(P = 0.01, β =−0.35; Fig. 1a). When looking into specific psychiatric
disorders, we found that particularly individuals with substance use
disorders were significantly less likely to test positive (P = 0.0002; β
=−0.70; Fig. 1b). Although people with anxiety and depressive dis-
orders were also less likely to test positive than those without such a
diagnosis, these results were non-significant.

The pattern of results did not change in our sensitivity analysis
where we additionally covaried for pre-existing cardiovascular,
respiratory and metabolic conditions, as well as socioeconomic
status; both general psychiatric disorder and substance use
specifically remained significantly associated with test outcome
(Supplementary Fig. 1).

COVID-19 testing and mental health

Please see Table 2 for the prevalence of affirmative responses to
mental health items among the full UK Biobank cohort versus
those among individuals tested for COVID-19. As shown in the

Table 1 Comparison of number of individuals present in the full UK Biobank cohort with those among the COVID-19 tested subset, per diagnostic group,
ordered by decreasing ratioa

Diagnosis Individuals in UK Biobank, n (%) Individuals tested, n (%) Ratio tested/in UK Biobank P

Psychiatric disorder 50 506 (10.1) 344 (23.3) 2.32 1.1 × 10−49

Neurological 27 950 (5.6) 187 (12.7) 2.28 4.9 × 10−25

Metabolic 109 179 (21.7) 580 (39.3) 1.81 8.3 × 10−53

Respiratory 88 095 (17.5) 465 (31.5) 1.80 3.8 × 10−39

Cardiovascular 178 873 (35.6) 808 (54.8) 1.54 5.1 × 10−51

Psychiatric disorder subcategories
Depression 20 043 (4.0) 156 (10.6) 2.65 1.7 × 10−27

Substance use 23 911 (4.8) 173 (11.7) 2.47 9.8 × 10−27

Anxiety 11 536 (2.3) 80 (5.4) 2.36 5.5 × 10−12

a. The columns indicate the number of individuals with a specific diagnosis in either the full UK Biobank cohort or in the tested subset, and the resulting ratio. The numbers in brackets
indicate the corresponding percentage of individuals. The P-value is determined by Fisher’s exact test.
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Fig. 1 Bar plot of change in log odds for testing positive, by ICD-10 diagnosis.

(a) The results for the main ICD-10 diagnoses, (b) results for the psychiatric disorders subcategories. Change in log odds is shown on the y-axis, with diagnosis on the x-axis. Colours
indicate per cent that tested positive. *P < 0.05, ***P < 0.0005.
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top half of Table 2, there were significant differences in responses
between those in the full cohort compared with those in the
tested subsample. However, these differences were much smaller
than those found for diagnostic categories, and they were no
longer significant after excluding individuals with a psychiatric dis-
order (bottom half).

We further found no statistically significant associations
between responses to the mental health items and test results, as
shown in Fig. 2. These results stayed the same after correcting for
the additional covariates (see supplementary Figures 2 and 3 for
the full results).

Discussion

Main findings

Contrary to our hypotheses, we found that individuals with psychi-
atric disorders have been more frequently tested for COVID-19
compared with those without a diagnosis. Furthermore, among
those tested, individuals with psychiatric disorders, substance use
disorders in particular, had lower odds of testing positive than indi-
viduals without such a diagnosis. We believe these are important
findings as they carry the potential to reduce stigma: while people
in the general population may be concerned that individuals with
psychiatric disorders do not comply with containment measures
and are thus susceptible to contract COVID-19 our findings may
help counter such concerns. Our findings also may help diminish
concerns over limited healthcare access preventing people with psy-
chiatric disorders from undergoing testing.

Interpretation of our findings

Before we elaborate on explanations for our findings, it is important
to contextualise the high rate of positive tests relative to the total test
number in the UK Biobank total study population (42.9%). The UK
Biobank data provided testing results gathered from 16 March to
16 April 2020, when it was not part of any routine visit or protocol;
as per the UK Biobank data-release information provided to
researchers, only people showing severe symptoms were tested.
Our data-set reflects the beginning of the pandemic in the UK,
when testing was largely restricted to those with symptoms in hos-
pital, i.e. people with severe cases, and when testing capacity was
low. In this regard, the UK Biobank states that SARS-CoV-2

testing can be viewed as a surrogate for presentation of severe
COVID-19 symptoms.22

Possibly, people with psychiatric disorders are being tested
more frequently because of comorbid conditions, higher levels of
anxiety about contracting COVID-19 or perhaps a combination
of both. Furthermore, referring physicians’ concerns about
COVID-19 in people with psychiatric disorders may contribute to
relatively high testing rates. Such reasoning may also, at least in
part, explain higher rates of negative COVID-19 test results in
people with psychiatric disorders.

Frequently observed negative test results could also be related to
their higher chances of somatic illness relative to individuals
without such a diagnosis or even with other pre-existing conditions.
For example, patients with psychiatric disorders may present to hos-
pitals with COVID-19-like symptoms but could be presenting an
exacerbation of chronic pulmonary disease related to high rates of
smoking, metabolic syndrome and sedentary lifestyle, further aggra-
vated by late presentation to healthcare services because of poor
living conditions or lack of social support. Such situations in
patients with a history of psychiatric illness may lead to higher like-
lihoods of presentations of acute somatic illness requiring admission
to hospital and thus, fromMarch 2020 onwards, COVID-19 testing.

A final underlying reason for the low chances of positive
COVID-19 testing in patients with a psychiatric history may be
that they live relatively more socially isolated than people without
such diagnoses. A non-controlled study has shown people with
psychosis and mood disorders have about 1.7 social contacts in a
week outside home, workplace or healthcare settings, and moderate
feelings of loneliness.29 Furthermore, a study on the relationship
between living alone and psychiatric disorders using the 1993,
2000, and 2007 National Psychiatric Morbidity Surveys in the UK
found a positive association between both variables that was up to
84% explained by loneliness.30 Among young adults in modern
Britain, relatively lonely individuals have been shown to be more
likely to have depressive, anxiety, and alcohol use disorders.31

Thus, lonelier, more socially isolated people such as those with psy-
chiatric disorders may normally, and now even more so, be in con-
finement and have less social contact than people without
psychiatric disorders, reducing the likelihood of testing positive
for COVID-19.

Our results also show the frequency of individuals with a neuro-
logical condition undergoing testing being high, comparable with
psychiatric disorders in the UK Biobank sample. This could be

Table 2 Comparison of number of individuals in the full UK Biobank cohort and those among the COVID-19 tested subset, per mental health ques-
tionnaire categorya

Diagnosis Individuals in UK Biobank, n (%) Individuals tested, n (%) Ratio tested/in UK Biobank P

Happiness 86 010 (54.7) 177 (49.6) 0.91 0.04
Depression 89 034 (56.6) 225 (63) 1.11 0.01
Mania 42 499 (27.0) 109 (30.5) 1.13 0.14
Anxiety 55 199 (35.1) 142 (39.8) 1.13 0.07
Self-harm 30 418 (19.3) 87 (24.4) 1.26 0.02
Addiction 9 382 (6.0) 30 (8.4) 1.41 0.06
Psychotic experiences 7 803 (5.0) 29 (8.1) 1.64 0.01
Excluded individuals with a psychiatric disorder

Happiness 86 010 (54.7) 149 (49.2) 0.90 0.06
Anxiety 55 199 (35.1) 111 (36.6) 1.04 0.59
Mania 42 499 (27) 87 (28.7) 1.06 0.52
Depression 89 034 (56.6) 185 (61.1) 1.08 0.12
Psychotic experiences 7 803 (5.0) 17 (5.6) 1.13 0.59
Addiction 9 382 (6.0) 22 (7.3) 1.22 0.33
Self-harm 30 418 (19.3) 73 (24.1) 1.25 0.06

a. The columns indicate the number of individuals with an affirmative response to a specific category in either the full UK Biobank cohort, or among the tested subset, and the resulting ratio.
The numbers in brackets indicate the corresponding percentage of individuals. The P-value is determined by Fisher’s exact test. The top half of the table indicates numbers across all
participants, the bottom half the numbers after excluding individuals with a psychiatric disorder diagnosis.
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explained from a symptom-level perspective: psychiatric disorders
show the most substantial overlap with neurological disorders
regarding symptom domains such as cognitive function, behavioral
alterations and mood. One example would be the high rates of
depressive symptoms in Parkinson’s disease32 and multiple scler-
osis.33 Furthermore, dementias and other types of brain disorders
causing behavioral symptoms are grouped within psychiatric disor-
ders in ICD-10;24 these show high degrees of symptom overlap with
neurodegenerative disorders, especially regarding mood and cogni-
tive functioning.34,35 Therefore, people with neurological condi-
tions, either comorbid with psychiatric conditions or presenting
symptomatology overlapping with psychiatric symptoms, being
both within the realm of brain functioning, would be expected to
be affected similarly in the context of COVID-19.

Furthermore, when looking at the symptom level in the UK
Biobank sample (mental health questionnaire items), no relation-
ship was found between testing likelihood or outcome and continu-
ous measures of depressive, manic, anxiety, addiction, psychotic
experiences, self-harm or happiness items in those without a past
or current diagnosis of psychiatric disorder. Therefore, people
with clinical cases of psychiatric disorders, and not subsyndromic
individuals, appear to drive our primary findings. Statistical
power may currently hamper these analyses.

Limitations

Limitations of this study include the relatively small sample size, the
fact that the UK Biobank is not fully representative of the general
population,36–38 absence of replication in other cohorts and lack
of information on indications for testing at the level of the

individual. The small sample size precluded individuals with diag-
noses of some less prevalent psychiatric disorders, such as schizo-
phrenia, schizoaffective disorder and bipolar disorders, to be
represented in the analyses. Furthermore, assessment centre was
used as a proxy for geographical location, and this variable was
set at the start of recruitment, for example if individuals moved
after the initial assessment this was not possible to take this into
consideration.

Finally, detailed clinical information on indications for testing
are unavailable for each individual, precluding us from running sub-
group analyses per clinical indication. Nonetheless, the UK Biobank
data gathered testing results from 16 March 2020 onwards when it
was not part of any routine visit or protocol; as per the UK Biobank
data-release information provided to researchers, only people
showing severe symptoms were tested. This makes it relatively
likely that patients were not tested routinely prior to admission
for psychiatric reasons. Furthermore, although we believe having
testing rates of other complementary exams would have been
helpful to compare the COVID-19 testing with routine testing, we
do not have information on other diagnostic procedures during
admission, such as urine toxicology.

Implications

Despite the aforementioned limitations, two preliminary conclu-
sions can be drawn based on the current data-set given the conver-
gence of findings for a range of psychiatric disorders and similarities
between testing probabilities. First, individuals with a psychiatric
disorder are not less likely to undergo testing for COVID-19 than
those without psychiatric disorders. Second, patients with
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psychiatric disorders do not test positive more frequently than people
undergoing testing without such conditions. We encourage other
researchers to perform similar analyses in other cohorts, as well as
further research when more data from the UK Biobank become avail-
able, for example into associations between extended psychiatric
symptom-level data, COVID-19 symptom severity and mortality.
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