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unexposed Australian population following the
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The known: The estimated prevalence of long COVID varies
widely between studies (range, 9-81% of people with SARS-CoV-2
infections).

The new: In a highly vaccinated population not broadly exposed

to earlier SARS-CoV-2 variants, 18% of people infected with the
Omicron variant reported symptoms consistent with long COVID
90 days after infection; 18% of these people had not fully resumed
previous work or study by three months, and 38% required care
from general practitioners for their symptoms two to three months
after infection.

The implications: Long COVID affects a considerable number
of people in Australia, and general practices play a major role in
managing its burden.

)

The severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2), the pathogen of coronavirus disease

2019 (COVID-19), has caused considerable morbidity
and mortality around the world. A substantial proportion of
people experience symptoms months after the acute infection,
a condition termed post-COVID-19 condition or long COVID."*
A precise clinical definition is difficult: the condition can
include a variety of respiratory, neurological, cardiovascular,
gastrointestinal, and other symp’coms,5 and differences in the
number and duration of symptoms required by various case
definitions confound comparisons of long COVID studies.®” The
World Health Organization therefore developed a clinical case
definition of the post COVID-19 condition as “the continuation
or development of new symptoms 3 months after the initial
SARS-CoV-2 infection, with these symptoms lasting for at least 2
months with no other explanation.”*’

Western Australia was largely free of locally acquired COVID-19
until interstate and overseas travel restrictions were relaxed in
late February 2022, by which time more than 90% of the vaccine-
eligible population had been vaccinated.” Western Australia
was unusual in that almost all cases of COVID-19 during 2022
were caused by the Omicron variant of SARS-CoV-2 circulating
in a population without background immunity acquired during
extensive exposure to earlier viral variants.""! Consequently,
estimates of the risk of long COVID based on experience
elsewhere may not be applicable in Western Australia.

The aim of our study was therefore to estimate the prevalence
of long COVID among Western Australian adults, a highly
vaccinated population whose first major exposure to SARS-
CoV-2 was to its Omicron variant in 2022, and to assess its impact
on health service use and return to work or study.

, Gemma Cadby', Sera Ngeh', Rosemary | Korda?, Paul K Armstrong’, Jelena Maticevic', Paul Knight',

Abstract

Objective: To estimate the prevalence of long COVID among
Western Australian adults, a highly vaccinated population whose
first major exposure to the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was during the 2022 Omicron wave,
and to assess its impact on health service use and return to work or
study.

Study design: Follow-up survey (completed online or by
telephone).

Setting, participants: Adult Western Australians surveyed 90
days after positive SARS-CoV-2 test results (polymerase chain

reaction or rapid antigen testing) during 16 July - 3 August 2022
who had consented to follow-up contact for research purposes.

Main outcome measures: Proportion of respondents with long
COVID (ie, reporting new or ongoing symptoms or health problems,
90 days after positive SARS-CoV-2 test result); proportion with
long COVID who sought health care for long COVID-related
symptoms two to three months after infection; proportion who
reported not fully returning to previous work or study because of
long COVID-related symptoms.

Results: Of the 70 876 adults with reported SARS-CoV-2 infections,
24 024 consented to contact (33.9%); after exclusions, 22 744
people were invited to complete the survey, of whom 11697 (51.4%)
provided complete responses. Our case definition for long COVID
was satisfied by 2130 respondents (18.2%). The risk of long COVID
was greater for women (v men: adjusted risk ratio [aRR], 1.5; 95%
confidence interval [Cl], 1.4-1.6) and for people aged 50-69 years
(v18-29 years: aRR, 1.6; 95% Cl, 1.4-1.9) or with pre-existing health
conditions (aRR, 1.5; 95% Cl, 1.4-17), as well as for people who had
received two or fewer COVID-19 vaccine doses (v four or more:
aRR, 1.4;95% Cl,1.2-1.8) or three doses (aRR, 1.3; 95% Cl, 1.1-1.5).
The symptoms most frequently reported by people with long
COVID were fatigue (1504, 70.6%) and concentration difficulties
(1267, 59.5%). In the month preceding the survey, 814 people had
consulted general practitioners (38.2%) and 34 reported being
hospitalised (1.6%) with long COVID. Of 1779 respondents with

long COVID who had worked or studied before the infection, 318
reported reducing or discontinuing this activity (17.8%).

Conclusion: Ninety days after infection with the Omicron SARS-
CoV-2 variant, 18.2% of survey respondents reported symptoms
consistent with long COVID, of whom 38.7% (71% of all survey
respondents) sought health care for related health concerns two to
\three months after the acute infection.

Methods

We undertook a survey of Western Australian residents aged
18 years or older at the time of infection for whom SARS-CoV-2
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infections, detected by polymerase chain reaction (PCR) testing
or with rapid antigen tests (RATs), were reported to the Western
Australia Department of Health during 16 July — 3 August
2022 (recruitment ended once the minimum target of 20000
participants was achieved), and who had consented during the
case review process to follow-up contact for research purposes.
We did not include people for whom more than one SARS-CoV-2
infection was recorded, as prior or subsequent infections may
influence the likelihood of long COVID (eg, partial immunity
conferred by a previous infection).

During 14 October — 1 November 2022, the Department of Health
sent each eligible person a text message with a unique link to the
online survey 90 days after their positive SARS-CoV-2 test result.
One or two reminder messages were sent to people who did
not respond within 24 hours. Trained interviewers telephoned
people who did not respond to the reminders, and administered
the survey by telephone if they agreed to participate in the study.
Survey responses were linked by the WA Health Public Health
Operations with demographic and other data collected during
the SARS-CoV-2 notification process and COVID-19 vaccination
data recorded in the Public Health

Operations COVID-19 Unified System

was the proportion of respondents who worked or studied prior
to their infection who reported not fully returning to work or
study because of long COVID-related symptoms.

Statistical analysis

Sampling weights were calculated using gender and 10-year
age groups to adjust for differences in age-gender group
proportions between respondents and all Western Australian
adults with reported SARS-CoV-2 infections during the study
period (Supporting Information, table 1). We report results as
weighted proportions with 95% confidence intervals (CIs).

Relationships between variables potentially associated with
long COVID and outcomes were assessed in log-binomial
regression analyses adjusted for all other variables; we report
adjusted relative risks (aRRs) with 95% ClIs. The characteristics
deemed to be potentially associated with having long COVID
were gender, age group, area of residence (metropolitan Perth
or other Western Australia) (all obtained by the WA Department
of Health during the SARS-CoV-2 notification process), and the

(PHOCUS)."?

Survey 1 November 2022

Our survey (Supporting Information,
part 1) included validated questions from
a published questionnaire' or derived
from WHO and Centers for Disease
Control resources.” A pilot study
assessed practical aspects of participants
completing the online survey (results not
reported), and training was provided to
staffinvolved in interviews to standardise
data collection procedures.

1 Recruitment of adult Western Australian residents with reported SARS-CoV-2
infections during 16 July - 3 August 2022 for our long COVID survey, 14 October -

[ People with SARS-CoV-2 infections, 16 July — 3 August 2022: 70 876 J

> [ Did not consent: 46 852 J

\j

[ Consented to participation: 24 024 J

> Not WA residents: 342
Multiple infections: 912

Died: 26

\4
[ Sent survey text message, 14 October — 1 November 2022: 22 744 J

[

—

Outcome measures

The first major outcome was the
proportion of respondents with long
COVID, defined as their reporting

new or ongoing symptoms or health
problems, 90 days after a positive SARS-

|

Completed survey: 4479 J { Did not respond: 18 262 J { Declined to complete survey: 3 J
[ Sent reminder message: 18 262 J
Completed survey: 3941 J [ Did not respond: 14 290 J [ Declined to complete survey: 31 J

CoV-2 test, that the respondent related
to COVID-19. The WHO long COVID
definition®” was the basis of our case

[
\ v

[ Follow-up by telephone: 11 063 J

No follow-up: 3227

definition, but we did not require that

—

Completed survey: 3332 J pram—

Not reached: 6669

symptoms be present for at least two
months, as symptoms reported three
months after infection were presumed
to be long standing symptoms. Further,
we asked respondents whether they v

ey

Responded, but did not
complete mandatory fields:* 959

[ Declined to complete survey: 103 J

believed their symptoms were related [

Completed survey (total): 11752 J

to COVID-19 without enquiring whether
other explanations were possible. The

_ e [ Sex data missing, not imputed:* 55 J
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purpose of both deviations from the case
definition was to ease interpretation of \

v

the survey questions for participants. [ Sexdata avalable: 11 403

J [ Sex data missing, imputed: 294 J

l

The second major outcome was the
proportion of respondents with long
COVID who sought health care for long
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[ Study participants: 11 697 J

COVID-related symptoms in the month
324 | preceding the survey; that is, two to three

SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; WA = Western Australia. * Responses from people for
whom information on gender were missing and could not be imputed, or who did not complete one or more questions
regarding ongoing symptoms (required for the case classification) were excluded. 4

. months after infection. The third outcome



2 Characteristics of adult Western Australian residents with
reported SARS-CoV-2 infections during 16 July - 3 August
2022 who were invited to complete our long COVID survey,
14 October -1 November 2022

People invited Weighted
to complete number of
Characteristic survey responses
Total number of people 22744 1697
Gender
Men 10 210 (45.1%) 5618 (48.0%)
Women 12 410 (54.9%) 6079 (52.0%)
Missing data 124 (0.5%) 55 (0.5%)
Age group (years)
18-29 3673 (16.1%) 2447 (20.9%)
30-39 4227 (18.6%) 2455 (21.0%)
40-49 4330 (19.0%) 2190 (18.7%)
50-59 5102 (22.4%) 2109 (18.0%)
60-69 3449 (15.2%) 1362 (11.6%)
70 or older 1963 (8.6%) 134 (9.7%)
Residential area
Metropolitan Perth 18 690 (82.2%) 9836 (84.1%)
Other Western Australia 4054 (17.8%) 1861 (15.9%)
SARS-CoV-2 test type
Polymerase chain reaction 7775 (34.2%) 4055 (34.7%)
Rapid antigen test 14963 (65.8%) 7638 (65.3%)
Missing data 6 (< 0.1%) 4 (<0.1%)
COVID-19 vaccine doses before
positive SARS-CoV-2 test result
0-2 1810 (8.0%) 703 (6.0%)
3 17186 (75.6%) 8919 (76.3%)
4 or more 3748 (16.5%) 2075 (17.7%)
Time between most recent
vaccine dose and SARS-CoV-2
test
Less than 3 months 4944 (21.7%) 2451 (21.0%)
3-6 months 9912 (43.6%) 5246 (44.8%)
More than 6 months 7353 (32.3%) 3789 (32.4%)
Not vaccinated 535 (2.4%) 211 (1.8%)
Acute SARS-CoV-2 infection
Asymptomatic 2991 (13.2%) 1529 (13.1%)
Symptomatic 19 648 (86.4%) 10168 (86.9%)
Missing data 105 (0.5%) 4 (< 01%)
Pre-existing health condition*
No — 9206 (78.7%)
Yes — 2491 (21.3%)

COVID-19 = coronavirus disease 2019; SARS-CoV-2 = severe acute respiratory syndrome
coronavirus 2. * Information on pre-existing health conditions was collected for the survey
and is therefore not available for people who did not respond to the survey. During the
study period, 171 people invited to complete the survey were admitted to hospital (0.7%;
source: author Paul Knight [Public Health Operations, Western Australia Department of
Health], 20 July 2023). ¢

3 Long COVID (90 days after acute SARS-CoV-2 infection,
16 July - 3 August 2022) in adult Western Australian residents
who responded to our long COVID survey, 14 October -
1November 2022: log-binomial regression analysis
Risk ratio
(95% confidence interval)
Respondents
with long
Characteristic coviD* Unadjusted AdjustedT
Gender
Men 796/5618 (14.2%) 1 1
Women 1334/6079 (219%)  15(1.4-17)  15(1.4-1.6)
Age group (years)
18-29 347[2447 (14.2%) 1 1
30-39 416/2455 (169%) 12 (1.02-1.4)  12(1.03-1.4)
40-49 418/2190 (191%)  13(12-16) 14 (1.2-16)
50-59 460/2109 (21.8%)  1.5(1.3-1.8) 1.6 (1.4-19)
60-69 295/1362 (21.7%) 1.5(1.3-1.8) 1.6 (1.4-1.9)
70 or older 1941134 (171%) 12 (1.01-14)  14(12-17)
Residential area
Metropolitan 1749/9836 (17.8%) 1 1
Perth
Other Western 381/1861(20.4%) 11(1.04-1.3)  11(0.99-1.2)
Australia
COVID-19 vaccine
doses before
positive SARS-
CoV-2 test result
0-2 140/703 (19.9%)  1.2(1.02-15)  14(12-1.8)
3 1652/8919 (18.5%)  11(1.02-13) 1.3 (11-1.5)
4 or more 337/2075 (16.2%) 1 1
Time between most
recent vaccine dose
and SARS-CoV-2
test
Lessthan3 467/2833 (16.5%) 1 1
months
3-6 months 900/4960 (181%)  11(0.98-12) 12 (1.01-1.4)
More than 6 763/3904 (19.5%)  12(11-13)  11(0.99-1.3)
months
Pre-existing health
condition
No 1493/9206 (16.2%) 1 1
Yes 637/2491(25.6%)  16(15-17)  1.5(1.4-17)
COVID-19 = coronavirus disease 2019; SARS-CoV-2 = severe acute respiratory syndrome
coronavirus 2. * Weighted numbers and proportions of respondents. T For all other listed
characteristics. 4

number and time of COVID-19 vaccinations at least one week
before the positive SARS-CoV-2 test (vaccination data recorded
in PHOCUS), as well as having a health condition prior to
COVID-19 (survey question). When gender was not recorded in
the case review database, it was imputed when possible using
the gender package in R 4.2.1 (R Core Team), based on first
names and United States census data for 1950-2005."* All other
statistical analyses were performed in Stata 15.
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. Results
4 Numbers of symptoms reported by adult Western Australian
residents with Isng covip WEO resporlded to ourlong COVID Of the 70876 adults with SARS-CoV-2 infections reported to
S;';)’e\f 14 October -1November 2022 the Department of Health during 16 July — 3 August 2022,
’ 24024 consented to contact for research purposes (33.9%).
We excluded 1280 people from our survey (5.3% of those
who provided consent): 912 because more than one SARS-
10% CoV-2 infection had been reported, 342 were not Western
Australia residents, and 26 had died prior to the survey.
" Of the 22744 people invited to complete the survey, 12711
E 8% agreed (55.9%); 959 respondents (7.5%) did not complete one
s or more questions about ongoing symptoms required for
'*% case classification, and their responses were excluded from
2 o - our analysis. Gender was imputed for 294 of 349 people
5 . . )
2 for whom this information was not recorded; we excluded
1) responses by 55 people for whom the missing information
g could not be imputed. Responses from 11697 respondents
g 4% were ultimately included in our analysis (51.4% of those
invited to participate, 16.5% of all adults with reported
SARS-CoV-2 infections) (Box 1, Box 2).
2%
Long COVID
ol Our case definition for long COVID was satisfied 90 days
1234567 89101 1213141516 17 18 19 20 21 after positive SARS-CoV-2 test results by 2130 respondents
Nurmber of symptoms reported (18.2%; 95% CI, 17.5-18.9%). After adjusting for other
variables, the risk of long COVID was greater for women
*Total number of respondents with long COVID: 2130. Thirty-two participants with long COVID did than men (aRR, 15 95% CI, 1'4_1'6)/ for people aged 50-69
not report any of the typical symptoms included in our survey. The data underlying this figure are years than for those aged 18-29 years (aRR, 1.6;95% CI, 1.4—
including in the Supporting Information, table 2. 1.9), for people with pre-existing health conditions (aRR,

1.5; 95% CI, 1.4-1.7). The risk of long COVID was greater

for people who had received two or fewer (aRR, 1.4; 95%
CI, 1.2-1.8) or three COVID-19 vaccine doses (aRR, 1.3; 95% CI,
The study was approved by the Western Australia Department 1.1-1.5) than for those who had received four or more doses prior
of Health Human Research Ethics Committee (RGS0000005516).  to infection (Box 3).

Ethics approval

5 Symptoms reported by adult Western Australian residents with long COVID who responded to our long COVID survey, 14 October -
1 November 2022: proportions with 95% confidence intervals*

Tiredness or fatigue that interferes with daily life
Difficulty thinking or concentrating (“brain fog”)
Sleep problems

Cough

Joint or muscle pain

Difficulty breathing or shortness of breath

Low mood or not enjoying anything

Increased worry or anxiety

Dizziness when standing up (light headedness)
Changes in menstrual cycle (women)

Memory loss a confusion

Headache

Change in smell or taste

Fasl-beatilg or poondilg heart (heart palpatations)
Pins and needles sensations

Loss of appetite or eating less than usual
Stomach pain

Chest pain

Diarrhea

Nausea or vomiting

Rash

Fever

<
o
]
s
Q.
<

(6) -

10% 20% 30% 40% 50% 60% 70% 80%

MJA 220

o

Weighted proportion (95% CI)

*Total number of respondents with long COVID: 2130. The data underlying this figure are including in the Supporting Information, table 3. 4




6 Health service use by adult Western Australian residents with long COVID who responded to our long COVID survey, 14 October -
1 November 2022: log-binomial regression analysis
Any health service use: risk ratio
(95% confidence interval)
General practice Emergency Hospital Any health service
Characteristic visit* department visit* admission* use* Unadjusted Adjusted"
Overall 814/2130 (38.2%) 84/2130 (3.9%) 34/2130 (1.6%) 825/2130 (38.7%) - -
Gender
Men 262/796 (32.9%) 57/1334 (4.3%) 21/1334 (1.6%) 265/796 (33.3%) 1 1
Women 552/1334 (41.4%) 28/796 (3.5%) 13/882 (1.5%) 560/1334 (42.0%) 1.2 (11-1.4) 1.2 (11-1.4)
Age group (years)
18-29 128/347 (37.0%) 19/347 (5.4%) 6/347 (1.7%) 128/347 (37.0%) 1 1
30-39 158/416 (37.9%) 12/416 (2.9%) 3/416 (0.8%) 162/416 (39.0%) 11(0.8-1.3) 11(0.9-13)
40-49 167418 (40:1%) 15/418 (3.6%) 7/418 (1.8%) 169/418 (40.5%) 11(0.8-1.4) 11(0.9-1.4)
50-59 165/460 (35.9%) 20/460 (4.2%) 6/460 (1.3%) 169/460 (36.7%) 1.0 (0.8-1.2) 1.0 (0.8-1.2)
60-69 110/295 (37.3%) 9/295 (3.2%) 5/295 (1.7%) 1111295 (37.7%) 1.0 (0.8-1.3) 1.0 (0.8-1.3)
70 or older 85/194 (44.0%) 10/194 (5.1%) 6/194 (3.3%) 85/194 (43.8%) 1.2 (0.95-1.5) 1.2 (0.9-1.5)
Residential area
Metropolitan Perth 670/1749 (38.3%) 69/1749 (3.9%) 28/1749 (1.6%) 678/1749 (38.8%) 1 1
Other Western 144/380 (37.8%) 16/380 (4.1%) 6/380 (1.5%) 146/380 (38.5%) 0.1(0.8-1.4) 1.0 (0.9-11)
Australia
COVID-19 vaccine doses
before positive
SARS-CoV-2 test result
0-2 53 (37.4%) 67/1652 (4.0%) 5/140 (3.7%) 53/140 (37.4%) 0.9 (0.8-11) 1.0 (0.7-12)
3 624 (37.7%) 5/140 (3.8%) 21/1652 (1.3%) 634/1653 (38.3%) 0.9 (0.8-11) 1.0 (0.9-11)
4 or more 138 (40.9%) 12/337 (3.7%) 7/337 (2.1%) 138/337 (41.0%) 1 1
Pre-existing medical
condition
No 549/1493 (36.7%) 53/1493 (3.5%) 19/1493 (1.3%) 555/1493 (37.2%) 1 1
Yes 265/637 (41.7%) 32/637 (5.0%) 14/637 (2.2%) 270/637 (42.3%) 11(1.02-1.3) 11(0.98-1.2)
COVID-19 = coronavirus disease 2019; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. * Weighted numbers and proportions of respondents. T For all other listed
characteristics. 4

More than one ongoing symptom was reported by 1925 people
with long COVID (90.4%; median, six symptoms; interquartile
range, 3-9 symptoms) (Box 4). The most frequently reported
symptoms were tiredness or fatigue that interfered with daily
life (1504 respondents, 70.6%; 95% CI, 68.6-72.6%) and difficulty
with thinking or concentrating (1267 respondents; 59.5%; 95% CI,
57.4-61.6%) (Box 5).

Health service use by people with long COVID

Health service use in the month preceding the survey regarding
symptoms respondents linked with their COVID-19 illness was
reported by 825 people with long COVID (38.7%); 814 visited
general practitioners (38.2%), 84 visited emergency departments
(3.9%), and 34 were admitted to hospital (1.6%). The adjusted risk
of health service use was higher for women than men (aRR, 1.2;
95% CI, 1.1-1.4) (Box 6).

Self-reported health

Most respondents who reported long COVID-related symptoms
rated that their current health as fair (1064 people, 50.0%) or

poor (205, 9.6%). Most respondents without long COVID-related
symptoms described their health as excellent (2175 people,
22.7%) or good (5685, 59.4%) (Box 7).

Return to work or study

Of the 1779 respondents with long COVID who had worked or
studied before their positive SARS-CoV-2 test, 1154 (64.9%) had
returned to work or study within one month of the test result, and
a further 307 (17.3%) had returned within 90 days; 271 (15.2%) had
reduced the number of hours they worked or studied, and 48 (2.7%)
had notreturned atall (Box 8). After adjusting for other participant
characteristics, the risk of not returning or reduced hours was
greater for peoplewhohad received two or fewer doses of COVID-19
vaccine than for those who had received four or more doses (aRR,
2.0; 95% CI, 1.2-3.2); the risk was also greater for people with pre-
existing health conditions (aRR, 1.3;95% CI, 1.1-1.6) (Box 9).

Discussion

The aim of our survey was to estimate the prevalence of long
COVID in a highly vaccinated population exclusively exposed
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7 Self-reported health of adult Western Australian residents
who responded to our long COVID survey, 14 October -
1November 2022, by long COVID status: proportions with
95% confidence intervals*
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Self-rated health
*Total numbers of respondents: 2130 with long COVID, 9537 without long COVID. The data
underlying this figure are including in the Supporting Information, table 4. 4

to the Omicron variant of SARS-CoV-2. We found that 18.2%
of respondents met our criteria for long COVID 90 days after a
positive SARS-CoV-2 test result, of whom 38.7% had used health
services two to three months after their infection because of
ongoing symptoms. Among respondents with long COVID
who had worked or studied prior to their infection, 15.2% had
reduced their number of hours, and 2.7% had not returned to
work or study at all.

The prevalence of long COVID in our sample was higher than
reported by large studies in the United Kingdom (5-17%)""”
and Canada (17%),'® and by a 2022 review of Australian data

(9.7% twelve weeks or longer after suspected COVID-19)."” Our
finding is, however, lower than that of a recent Queensland
study, which found that 21% of people reported ongoing
symptoms twelve weeks after PCR-confirmed infections with
the SARS-CoV-2 Omicron variant.”’ Despite reports that the
risk of long COVID may be lower following Omicron infections
than with earlier SARS-CoV-2 variants,'®?! we found that
the burden of long COVID may be substantial 90 days after
Omicron infections.

About 39% of respondents with long COVID had used health
care for ongoing symptoms 60-90 days after SARS-CoV-2
infections, similar to the proportion reported in Switzerland,
where 40% of people had at least one contact with the health
care system for reasons related to earlier COVID-19.”” This was
equivalent to 7.1% of all survey respondents; extrapolated to the
1.2 million people with first SARS-CoV-2 infections reported in
Western Australia during 2022,% this equates to about 80000
health care episodes. As more than 90% of health care visits were
to general practitioners, and the need for hospital services was
quite limited, providing care to people with long COVID could
focus on primary care.

We found that 64.9% of respondents with long COVID who
were working or studying at the time of their SARS-CoV-2
infection had fully resumed this activity within a month of their
test result. However, 179% could not do so by 90 days, or had
reduced their work or study hours. Long COVID may therefore
have economic and workforce implications, as also suggested by
other authors.”*

Finally, we found that the risk of long COVID-related symptoms
was lower for people who had been vaccinated against COVID-19,
also as reported by other investigators.”

Our survey findings are generally consistent with those of
overseas studies undertaken earlier in the COVID-19 pandemic
which found that the risk of developing long COVID was
greater for women than men, middle-aged and older adults than
younger adults, and people with pre-existing health conditions,
and that vaccination offers some protection.ﬁ’19 Nevertheless,
differences in access to health care services and unemployment
and social welfare support may prevent applying some of our
findings outside Australia.

proportions with 95% confidence intervals*

Full return to work/study: within one month of COVID-19

Full return to work/study: after more than one month

Reduced work/study hours

No return to work/study

L 1 1 1 1 1 1

8 Return to work or study by adult Western Australian residents who responded to
our long COVID survey, 14 October -1 November 2022, by long COVID status:

Limitations

To reduce selection bias, our survey was
open to all adult Western Australian
residents with notified SARS-CoV-2
infections during the study period who
had consented to later contact for research
purposes. Ascertainment of SARS-CoV-2
infections was probably high, as PCR tests
and free RATs were widely available and
results subject to mandatory reporting.
Further, resource-efficient communication
and data collection technology facilitated
our recruitment of a large survey sample;
the response rate was reasonable (51.4%)
and we applied sampling weights to
our respondent sample. The COVID-19

[ LongcoviD

[ Nolong coviD

1 1 1 J

(o] 10% 20% 30% 40% 50% 60%

70% 80%  90%  100%

Weighted proportion (95% Cl)

*Total numbers of respondents who worked or studied prior to infection: 1779 with long COVID, 7973 without long
COVID. The data underlying this figure are including in the Supporting Information, table 5. ¢

vaccination data from a comprehensive
national register are presumed to
be accurate. Finally, the absence of
widespread SARS-CoV-2 transmission in
Western Australia prior to 2022 reduces




the likelihood that substantial numbers of unrecognised earlier
infections affected background immunity and consequently the
development of long COVID after re-infection.

However, our findings are based on subjective symptom reports,
and the specificity of the selected symptoms for diagnosing long
COVID is unclear. As we surveyed only SARS-CoV-2-positive
people who had consented to follow-up contact, we could not
compare them with a control group without antecedent SARS-
CoV-2 infections. Information on health service use and the
impact of symptoms on work or study relied on respondents’
reports and were not independently verified. Information on
the severity of the COVID-19 illness associated with individual
SARS-CoV-2 infections was limited to whether they were
symptomatic infections; the overall number of hospitalisations
(ie, for any cause) of people invited to participate, however,
was only 0.7% (Box 2, footnote). Finally, selection and response
biases inherent to our study design may have inflated the
proportion of people we classified as having long COVID. As
the vast majority of notified SARS-CoV-2 infections in Western

Australia during 2022 were for people with symptoms, our
denominators do not include a potentially large number of
asymptomatic or undetected infections (ie, in people who were
not tested). Further, people who feel ill are generally more likely
to participate in research, and people with ongoing symptoms
more likely to complete our survey,26 leading to overestimation
of the prevalence of long COVID.

Conclusion

About 18% of survey respondents from a highly vaccinated
population whose first epidemic encounter with SARS-CoV-2
was with its Omicron variant reported symptoms consistent
with long COVID 90 days after infection. Hospital-based care
was not required by most people, but about 38% of people with
long COVID (6.7% of all infected people) had visited general
practices two to three months after infection for symptoms
they linked with their SARS-CoV-2 infection. Most people
with long COVID had fully returned to work or study within
a month of their infection, but about 18% had not done so three

Not returned or reduced hours of

9 Adult Western Australian residents with long COVID who responded to our long COVID survey, 14 October -1 November 2022, who
had not returned to previous level of study or work: log-binomial regression analysis

Risk ratio (95% confidence interval)

Characteristic work or study* Unadjusted Adjusted"
Overall 318/1779 (17.8%) - -
Gender
Men 103/690 (14.9%) 1 1
Women 215/1089(19.8%) 1.3 (1.04-17) 1.3(0.996-1.6)
Age group (years)
18-29 71/333 (21.3%) 1 1
30-39 63/384 (16.4%) 0.8 (0.4-11) 0.7 (0.4-11)
40-49 75/394 (19.0%) 0.5(0.4-0.9) 0.5(0.3-0.9)
50-59 61/417 (14.6%) 0.6 (0.3-0.7) 0.6 (0.4-11)
60-69 33/200 (16.4%) 0.5(0.3-0.8) 0.5(0.3-1.8)
70 or older 16/51 (31.7%) 0.5(0.4-0.8) 0.5(0.3-0.8)
Residential area
Metropolitan Perth 2591461 (17.7%) 1 1
Other Western Australia 60/318 (18.7%) 11(0.8-1.4) 11(0.9-1.4)
COVID-19 vaccine doses before
positive SARS-CoV-2 test result
0-2 34/109 (31.7%) 15(1.0-2.2) 2.0(1.2-3.2)
3 246/1490 (16.5%) 0.8 (0.6-1.04) 1.0 (0.7-1.6)
4 or more 38/180 (21.1%) 1 1
Time between most recent vaccine
dose and SARS-CoV-2 test
Less than 3 months 63/300 (21.0%) 1 1
3-6 months 139/778 (17.9%) 0.9 (0.7-11) 0.9(0.6-1.2)
More than 6 months 116/701 (16.5%) 0.8 (0.6-11) 0.8 (0.6-11)
Pre-existing medical condition
No 201/1309 (15.4%) 1 1
Yes 17/470 (24.9%) 1.6 (1.3-2.0) 1.5 (1.2-1.9)

characteristics. 4

COVID-19 = coronavirus disease 2019; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. * Weighted numbers and proportions of respondents. T For all other listed
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months after their infections. Further studies could enhance our  Finally, we acknowledge and thank the survey respondents for their time and
understanding of the duration and severity of long COVID and  contributions.

help 1dent1fy eff_eCtlve treatment. We are currently ass.essmg the Open access: Open access publishing facilitated by Australian National University,
responses to a six-month f0110W-up survey of the participants in  as part of the Wiley - Australian National University agreement via the Council of
our first survey. Australian University Librarians.
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