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Background and objective

Ongoing symptoms of COVID-19 can persist for weeks

or months after the initial COVID-19 infection. The aim

of this study was to identify persistent symptoms (fatigue,
cognition, quality of life, anxiety, depression and physical
measures) in unvaccinated community-managed patients
following COVID-19 infection.

Methods

This was a prospective nested observational study of
health and wellbeing measures determined seven and
13 months after COVID-19 infection, alongside physical
abilities after 18 months.

Results

Data analyses were completed on 62 participants (60%
female, median age 35 years). Severe fatigue was noted

in 47% of participants at seven months and this had not
improved significantly by 13 months (45%). Quality of life
and mental health scores were significantly worse in
individuals with severe fatigue. One-quarter of participants
demonstrated mild cognitive impairment at seven months.
After 18 months, walking and lung function were normal,
but grip strength was reduced in 26% of participants.

Discussion

A significant proportion of unvaccinated COVID-19
patients had not returned to pre-illness levels of health
and function after one year; screening functional ability
and mental wellbeing is warranted in unvaccinated
people with COVID-19.
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INDIVIDUALS experiencing persistent symptoms of COVID-19 from four
to 12 weeks after infection are classified as having ongoing symptoms of
COVID.! The 5-50% of people experiencing often debilitating symptoms
after 12 weeks are considered to have post-COVID-19 syndrome.'* As is the
case with myalgic encephalomyelitis/chronic fatigue syndrome, symptoms
of post-COVID-19 syndrome are highly variable, can fluctuate over time and
affect physical ability, cognition, mental health, activities of daily living (ADL),
participation in society and health-related quality of life;>*® nearly one-third
of people have not returned to work by three months after infection and 39%
experience work impairments as a direct result of their illness.°

The trajectory of post COVID-19 syndrome is challenging for general
practitioners (GPs), who might be providing care in the absence of evidence-
based clinical practice guidelines and in an area where new evidence is
rapidly emerging.™ Internationally, it has been reported that people who were
vaccinated are less likely to experience ongoing symptoms of COVID-19;12 14
however, little is known regarding unvaccinated people in Australia. This
is especially important because over 28,000 Australians were diagnosed
with COVID-19 prior to a vaccine being available and approximately 5% of
Australians aged over 16 years have not been vaccinated.'>¢ Thus, the aim of
this study was to investigate symptoms at seven and 13 months in a cohort
of non-hospitalised COVID-19 patients prior to vaccine availability.

Methods

Participants and setting

A prospective observational longitudinal cohort study was conducted at

The Royal Melbourne Hospital, from February to September 2021. The study
was nested within a larger observational pre-vaccination umbrella study
investigating the serology of patients with COVID-19. Recruitment for the
umbrella study involved contacting patients who had recent positive COVID-19
polymerase chain reaction (PCR) form samples collected through The Royal
Melbourne Hospital or their household contacts. Participants were screened

for eligibility and included if they were aged =18 years, had a diagnosis of
COVID-19 by PCR throat swab at The Royal Melbourne Hospital and were
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managed in the community at the time of
infection. Of note, patients were enrolled prior
to the COVID-19 vaccine being available.
Patients were excluded if they were pregnant,
evidenced dementia, were non-ambulant or
were living in an aged care facility receiving
end oflife care. Recruitment was completed
during a rapid surge of local cases prior to
COVID-19 vaccine availability (98% of which
were D.2 linage, also known as B.1.1.25).7

Informed consent was obtained from all
participants. Ethics approval was obtained
from The Royal Melbourne Hospital
(HREC/65534/MH-2020).

Baseline demographic data collected as part
of the telephone-based questionnaire included
age, gender, past medical history, smoking
status and physical activity levels in the month
prior to COVID-19 diagnosis. GP, pharmacy
and specialist doctor usage in the three and
six months prior to COVID-19 diagnosis was
recorded as a marker of general health and
to describe the health characteristics of the
cohort. Participants were also asked to grade
their breathlessness at rest, cough and fatigue
levels one month prior to being diagnosed with
COVID-19 using a scale from O to 10, where
a score of O indicated no symptoms and a
score of 10 denoted the worst possible severity.
Because participants required a diagnosis of
COVID-19 to be eligible for this study, we were
not able to collect pre-COVID baseline data.

Outcome measurement

Data were collected at seven and

13 months after COVID-19 diagnosis.

Six questionnaires (Appendix 1; available

online only) were delivered via telephone

at two time points (seven and 13 months)

to assess function, cognition and wellbeing,

namely the Fatigue Severity Scale (FSS), the

functional impairment checklist, EuroQol

5 Dimensions 5 Levels (EQ-5D-5L), the

telephone Montreal Cognitive Assessment

(T-MoCA), the seven-item Generalised

Anxiety Disorder (GAD-7) scale, the Patient

Health Questionnaire-9 (PHQ-9) depression

scale, the Primary Care Post-Traumatic Stress

Disorder (PTSD) test and taste and smell,

which were rated on a scale from 0 (no smell/

taste) to 10 (normal).®”1825 Cognition was

assessed first. Data were collected at seven

and 13 months after COVID-19 diagnosis.
One physical assessment was undertaken

in person between 12 and 18 months
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after COVID-19 infection to assess hand
grip strength, forced vital capacity and
the six-minute walk test, as well as blood
pressure and heart rate (to screen for postural
orthostatic tachycardia syndrome).2¢28
Details are described in Appendix 1. This
time point was dictated by COVID-19
lockdown restrictions. Where symptoms
were identified or scores were outside
normal values, referrals were offered to
GPs, psychology, exercise physiology,
physiotherapy, occupational therapy,
primary care or dietetics, as appropriate.

Statistical analysis

Sample size was based on the number of
participants recruited to the umbrella serology
study (n=111). Data were extracted from
forms and entered into a REDCap application
database before analysis using IBM Statistical
Package for Social Sciences (SPSS) Windows
Version 26.0 (SPSS, Chicago, IL, USA).
Baseline descriptive data are presented as
frequencies and percentages (for categorical
data) and as the median and interquartile
range (IQR) because most variables were not
normally distributed. Wilcoxon signed-rank
tests were used to calculate the significance of
changes in symptoms from baseline to seven
months and to measure changes in fatigue

at seven and 13 months. Participants were
dichotomised based on their FSS scores being
>36.2° Mann-Whitney U tests were used to
compare continuous outcome measure total
scores in patients who were fatigued and
those who were not. Chi-squared tests were
also used to compare categorical symptoms
of patients with and without severe fatigue or
anxiety/depression.

Results

Overall, 111 patients from the umbrella
project were approached to participate in
this study; 62 participants consented and
were recruited (median age 35 years [IQR
27-44 years]; 37 (60%) female; Figure 1).
The median time from COVID-19 swab
to data collection was 7.5 months (IQR
7.2-7.9 months) at the first time point and
13.8 months (IQR 12.9-14.1 months) for
the second time point. Thirty-six (58%)
participants were healthcare workers.

The in-person measures were scheduled
for 12 months after infection; however,

due to subsequent lockdowns, this assessment
was undertaken at a median of 15.7 months
(IQR 14.9-17.2 months) after infection.

Demographic data and participant
characteristics are presented in Table 1. In
the three months prior to their COVID-19
infection, most people (n=47; 76%) had less
than two GP visits and four (6%) people had
seen a specialist in the preceding six months.
At seven months, the median FSS score was
36 (IQR 22-48), with approximately half the
participants (n=30; 48%) classified as having
severe fatigue. At 13 months, 45% (n=26)
of participants reported severe fatigue. The
change in participants’ fatigue levels was
not significant between the two time points
(¢=20.21, 2=-1.68, corrected for ties;
n-ties=48, P=0.09, two tailed). At 13 months,
27 participants had lower FSS scores (less
fatigued; sum of ranks=751.50), whereas 20
had higher FSS scores (more fatigued; sum
of ranks=424.50) relative to seven months.
Six participants reported no change between
seven and 13 months. The median FSS scores
improved in the follow-up period for those
severely fatigued at seven months (13 months:
44 [IQR 39-51] vs 48 [IQR 42-55]) but
remained severe by classification.

Participants were generally able to
complete basic ADL tasks (Table 1). The
constituent items most endorsed at both
the seven- and 13-month time points were
generalised weakness (n=27 [44%] and
n=22 [38%], respectively), muscle weakness
(n=20 [32%] and n=17 [29%], respectively),
limitation with occupational activities (n=27
[44%] and n=21 [36%], respectively),
limitations with social or leisure activities
(n=24 [39%] and n=18 [31%], respectively)
and limitations with instrumental activities of
daily living, such as housework (n=35 [35%]
and n=18 [31%], respectively).

General health status median scores on
the EQ visual analogue scale were 75 (IQR
60-85) and 80 (IQR 67-90) at seven and
13 months, respectively (Table 1). From the
EQ-5D-5L subscores, 19% (n=12) and 24%
(n=14) of participants indicated problems
walking, 37% (n=23) and 36% (n=21)
reported problems with usual activities and
34% (n=21) and 28% (n=16) endorsed pain
or discomfort at the seven- and 13-month
time points, respectively.

Asindicated in Table 2, participants who
were severely fatigued had significantly worse
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function than those who were not. EQ-5D-5L
scores were also worse in individuals with
severe fatigue at both time points. Participants
with severe fatigue reported significantly greater
generalised weakness and muscle weakness,
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Figure 1. Diagram showing the flow of patients through the study.

as well as more pain, than participants without
severe fatigue (Table 2). Significantly more
functional limitations and worse self-reported
general health scores were noted in fatigued
participants at each time point.

111 potential patients appropriate for recruitment from the
serology umbrella study

Reasons participant not recruited:

Unable to contact: 10
Not able to be contacted for further research: 20

72 patients recruited

7 months: 62 participants
13 months: 58 participants
Physical measures: 35 participants

EQ-5D-5L collected from serology umbrella study

« Smell
.+ Taste

7 months 13 months Physical measures
" - Demographics «+ Fatigue Severity + Hand grip
«E‘ - T-MoCA Scale strength
‘_E - Fatigue Severity - Functional + Spirometry:
< Scale impairment FVC and FEV4
- Functional checklist . POTS
impairment - EQ-5D-5L . BMWT
checklist « GAD-7
- EQ-5D-5L - PHQ
. GAD-7 + Primary Care
- PHQ PTSD Screen

6MWT, 6-min walk test; EQ-5D-5L, EuroQol 5 Dimension 5 Level; FEV,, forced expiratory
volume in 1's; FVC, forced vital capacity; GAD-7, seven-item Generalised Anxiety Disorder scale;
PHQ-9, Patient Health Questionnaire-9; POTS, postural orthostatic tachycardia syndrome; PTSD,

post-traumatic stress disorder; T-MoCA, telephone version of the Montreal Cognitive Assessment.
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Fifteen (24%) participants were found to
have mild cognitive impairment (T-MoCA
scores <19) at seven months. Median
T-MoCA scores were not significantly worse
in patients with severe fatigue compared with
the overall cohort (20 [IQR 18-21] vs 20 [IQR
19-21], respectively).

As per the GAD-7 at seven and 13 months,
respectively, 32 (52%) and 31 (53%)
participants had ‘normal’ scores, 21 (34%)
and 16 (28%) had ‘mild’ anxiety symptoms,
seven (11%) and nine (16%) had ‘moderate’
anxiety and two (3%) and two (3%) severe
anxiety. The most endorsed items at the
seven- and 13-month time points were
feeling nervous (n=46 [74%] and n=38
[66%], respectively), worrying too much
(n=40 [64%)] and n=31 [53%], respectively),
having trouble relaxing (n=35 [56%] and
n=33 [57%], respectively) and being easily
annoyed (n=34 [55%] and n=34 [59%],
respectively). The report of feeling afraid
increased between the measurement points
(n=22 [35%)] vs n=26 [45%] at seven and
13 months, respectively).

At seven and 13 months, 19% (n=12)
and 14% (n=8) of the cohort, respectively,
recorded PHQ-9 scores above the cut-off
for depression. The most endorsed items at
the seven- and 13-month time points were
trouble falling asleep (n=42 [69%] and n=36
[62%], respectively), trouble concentrating
(n=28 [45%] and n=29 [50%], respectively)
poor appetite or overeating (n=25 [40%] and
n=24 [41%], respectively) and little interest
or pleasure (n=23 [37%] and n=25 [43%],
respectively). At 13 months, there was greater
endorsement on five of the nine PHQ-9 items
than seen at seven months.

Asindicated in Table 2, GAD-7 and PHQ-9
scores at both the seven- and 13-month time
points were individually significantly higher in
participants who were classified as fatigued,
indicating an increased presence of anxiety
and depression symptoms, respectively.

All participants who reported depression
(PHQ-9 >10) at seven months (n=12) and

13 months (n=8) were also classified as
being fatigued. Scores above the cut-off for
probable PTSD were recorded in 21% (n=13)
and 31% (n=18) of participants at the seven-
and 13-month time points, respectively, but
median scores did not change in the overall
group (1 [IQR 0-2] vs 1 [IQR 0-3]; P=0.356)
over the follow-up period.
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Objective measures were available for
35 participants at 18 months (Table 3) and
were largely within normal limits.

Discussion

In this study of non-hospitalised, young,
previously healthy Australians infected with
COVID-19, there were obvious fatigue,
quality of life, anxiety and depression gaps up
to one year after illness. Unlike reports from
other outpatient studies, the predominant
post-COVID-19 symptoms in the present
cohort were not dyspnoea at rest or persistent
cough, but quality of life limitations.3° Our
findings highlight that fatigue, mental

health, activity limitations and quality of

life impairments might persist at 13 months
after a COVID-19 infection in unvaccinated
Australians. Physicians might routinely screen
for bothersome fatigue and generalised and

specific muscle weakness and enquire about
limitations with occupational, social, leisure
and usual activities, as well as wellbeing, in
people after COVID-19 infection. A digital
solution with in-built touchpoints to access
health advice or escalate concerns to family
physicians might support needs-based
primary care.!

Fatigue is more than threefold higher
after COVID-19 compared with healthy
controls and the main symptom that prompts
patients to seek help and rehabilitation.3>33
Persisting fatigue is likely to be multifactorial
and there might be a reciprocal relationship
between fatigue, mood and function (ie a
summation of underlying comorbid disease,
stress, anger, anxiety, depression, muscle
weakness, inflammation and changes in
neurotransmitter levels).>* Similar to findings
of Menges et al, half of all participants in
the present study reported severe fatigue

Table 1. Patient demographics

All participants

7 months (n=62) 13 months (n=58)

Fatigue

Fatigue Severity Scale (possible scores 9-63) 36 [22-48] 32 [16-44]
Function

Functional impairment checklist 3 [1-8] 2 [0-7]
(possible scores 0-24)

EQ-5D-5L (possible scores 5-25) 7 [5-9] 7 [5-8]
EQ VAS (possible scores 0-100) 75 [60-85] 80 [67-90]
Cognition

MoCA scores (possible scores 0-22) 20 [19-21]»

Wellbeing

GAD-7 (possible scores 0-24) 4 [1-7] 4 [0-8]
PHQ-9 (possible scores 0-27) 4 [2-9] 5 [2-8]
Unmet needs

Psychology referral 14 (23) 7 (12)
Exercise physiology/physiotherapy referral 15 (24) 7 (12)

Data are presented as median [interquartile range] or count (percentage).

AData were only collected at seven months due to the floor effect.

EQ-5D-5L, EuroQol 5 Dimensions 5 Levels; EQ VAS, EuroQol visual analogue scale; GAD-7, seven-item
Generalised Anxiety Disorder scale; MoCA, Montreal Cognitive Assessment; PHQ-9, Patient Health

Questionnaire-9 depression scale.
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one year after illness.* Furthermore, the

level of fatigue was unchanged between the
measurement time points, demonstrating that
even in non-hospitalised cases of COVID-19,
functional abilities might be compromised
long term.

Anxiety, depression and reduced quality
of life were observed throughout the study
duration. EQ-5D-5L findings of moderate
or extreme anxiety or depression in 29% of
the cohort are similar to data in hospitalised
patients.*® However, anxiety and depression
deteriorated significantly between the initial
and one-year time points, whereas overall
health score stayed the same. This differed
from another report where worse general
health was associated with greater depression
and anxiety.%” Despite up to one-third of
all participants demonstrating probable
COVID-related PTSD at 13 months, the
uptake of referrals for psychological help was
less than expected. Given the correlation
between PTSD, anxiety, depression and
suicidal ideation in people with post-COVID-
19 syndrome, appropriate screening and
referrals are essential.®®

A strength of this study was that validated
questionnaires and objective measures were
used to measure the symptoms of COVID-19.
Questionnaires took 20-30 minutes to
complete, which might have been challenging
in a sample reporting fatigue. The hospital
aimed to harmonise all COVID-19 research;
accordingly, this study was nested in an
existing microbiology umbrella study and,
consequently, participants who met both
inclusion criterion dictated the small sample
size. There might also have been increased
burden from multiple study tasks; therefore,
we did not exclude other causes for symptoms
(eg low iron levels in young women). There
was no available control group of patients
without COVID-19 with which to compare
the study findings. We also did not determine
direct and indirect reasons for anxiety or
depression (ie limitations, uncertainties,
poor sleep and life disruption), nor did
we determine whether symptoms were
correlated.?* We excluded people who were
non-ambulant. Future directions for research
in this area should consider the development
of clinician-friendly screening tools for
ongoing symptoms of COVID-19 and/or
post-COVID-19 syndrome or the validation
of current tools in these populations.
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Table 2. Fatigue, function, cognition, wellbeing and unmet need scores at 7 and 13 months, stratified by fatigued

7 months 13 months

All Severe No severe All Severe No severe

participants fatigue fatigue participants fatigue fatigue

(n=62) (n=30) (n=31) P-value | (n=58) (n=26) (n=32) P-value
Fatigue
Fatigue Severity Scale 36 [22-48] 48 [42-55] 22 [17-28] <0.001 32 [16-44] 45 [42-52] 17 [13-26]  <0.001
(possible scores 9-63)
Function
Functional impairment checklist 3 [1-8] 7 [4-10] 2 [1-3] <0.001 2 [0-7] 8 [2-13] 0 [0-1] <0.001
(possible scores 0-24)
Breathlessness at rest 11(17) 8(27) 3 (10) <0.08 7 (12) 6 (23) 1(3) 0.02
Breathlessness on exertion 51(82) 27 (90) 24 (74) 0.185 30 (48) 18 (69) 10 (31) 0.004
Generalised weakness 27 (44) 19 (63) 8 (26) 0.003 22 (38) 19 (73) 3(9) <0.001
Muscle weakness or wasting 20 (32) 15 (50) 5 (16) 0.011 17 (29) 15 (58) 2 (6) <0.001
Limitations with occupational 27 (44) 23 (77) 13 (13) <0.001 21(36) 18 (69) 3(9) <0.001
activities
Limitations with social/leisure 24 (39) 21(70) 3(10) <0.001 18 (31) 16 (62) 2 (6) <0.001
activities
Limitations with basic ADLs 8 (13) 6 (20) 2(7) 017 7(12) 7(27) 0 0.002
Limitations with instrumental ADLs 22 (36) 19 (63) 3(10) <0.001 18 (31) 16 (62) 2 (6) <0.001
EQ-5D-5L 7 [6-7] 9 [7-10] 5 [5-6] <0.001 7 [5-8] 9 [7-11] 6 [5-6] <0.001
Problems with walking 22 (36) 11 (37) 0 <0.001 14 (24) 13 (50) 1(3) <0.001
Problems with self-care 4 (6) 4 (13) 0 0.035 4(7) 4 (15) 3(9) 0.021
Problems with usual activities 23 (37) 20 (67) 3(10) <0.001 21(36) 19 (73) 2 (6) <0.001
Pain/discomfort 21(34) 17 (57) 3 (10) <0.001 16 (28) 13 (50) 3(9) <0.001
Anxiety/depression 33 (53) 25 (83) 7 (23) <0.001 36 (62) 24 (92) 12 (21) <0.001
EQ VAS (possible scores 0-100) 75 [60-85] 70 [50-75] 80 [70-90] <0.001 80 [67-90] 69 [50-75] 90 [80-95] <0.001
Wellbeing
GAD-7 (possible scores 0-21) 4 1-7] 6 [4-9] 3 [0-6] 0.003 4[0-8] 7 [4-11] 2 [0-5] <0.001
PHQ-9 (possible scores 0-27) 4 [2-9] 9 [4-12] 2 [1-5] <0.001 5 [2-8] 8 [5-12] 2 [0-5] <0.001
Primary Care PTSD Screen 1[0-2] 2 [1-3] 0 [0-2] 0.002 1[0-3] 3 [1-4] 0 [0-2] <0.001
Unmet needs
Psychology referral 14 (23) 10 (33) 4 (13) 0.06 7 (12) 4 (15) 3(5) 0.409
EﬁerciTe physiology/physiotherapy 15 (24) 13 (43) 2 (7) <0.001 7 (12) 6 (23) 1(3) 0.014
referra

Data are presented as median [interquartile range] or count (percentage).

ADLs, activities of daily living; EQ-5D-5L, EuroQol 5 Dimension 5 Level; EQ VAS, EuroQol visual analogue scale; GAD-7, seven-item Generalised Anxiety Disorder
scale; PHQ-9, Patient Health Questionnaire-9 depression scale; Primary Care PTSD Screen, Primary Care Post-Traumatic Stress Disorder Screen.
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Table 3. Objective measures collected on 35 participants

Self-reported taste (range 0-10; O, no taste; 10, normal) 10 [8.0-10.0]
Self-reported smell (range 0-10; O, no smell; 10, normal) 9.5 [8.0-10.0]
Participants with lower-than-normal grip strength for their gender/age 9(26)
Participants with FVC or FEV, below the lower limit of normal for their 3(9)
height/gender/age

Presence of POTS 2 (6)

6MWT distance (m)

543.5 [495.8-621.8]

Data are presented as median [interquartile range] or count (percentage).

B6MWT, 6-min walk test; FEV,, forced expiratory volume in 1s; FVC, forced vital capacity; POTS, postural

orthostatic tachycardia syndrome.

Conclusion

Many study participants with non-hospitalised
COVID-19 pre-vaccination did not return

to health and function up to one year later.

GP screening for functional disability

and compromised mental wellbeing up to

one year after COVID-19 infection will
facilitate targeted rehabilitation and timely
psychosocial support.

Key points

¢ Inunvaccinated Australians who have
recovered from COVID-19 without
requiring hospitalisation, severe fatigue is
common seven months after acute illness.

¢ Fatigue can remain severe for up to one year.

e Where fatigue is severe, the patient is likely
to have clinically significant anxiety and
depression up to one year after infection.

¢ The ability to complete instrumental,
occupational and social ADL can be
impaired up to one year after infection.

 Respiratory symptoms and pain might not
predominate 6-12 months after infection.

Authors

Wendy F Bower FACP, PhD, GradDipEpid&Biostat,
BAppSc (Physio), Physiotherapy Research Lead and
Senior Continence Clinician, Department of Allied
Health, The Royal Melbourne Hospital, Melbourne,
Vic; Associate Professor, Department of Medicine,
Dentistry and Health Science, The University of
Melbourne, Melbourne, Vic

Aruska N D'Souza PhD, BPhysio, Allied Health
Research and Knowledge Translation Lead,
Department of Allied Health, The Royal Melbourne
Hospital, Melbourne, Vic

Elizabeth Barson BBSc (Hons), DPsych (Clinical),
Clinical Psychologist, Psychosocial Oncology Program,
Peter MacCallum Cancer Centre, Melbourne, Vic

496 Reprinted from AJGP Vol. 53, No. 7, July 2024

Celia Marston BAppSc (OT), MPallCare, Occupational
Therapy Research Lead, Department of Allied Health,
The Royal Melbourne Hospital, Melbourne, Vic;
Adjunct Lecturer, School of Primary and Allied Health
Care, Monash University, Melbourne, Vic

Catherine L Granger FACP, PhD, BPhysio (Hons),
GCUT, Physiotherapy Research Lead, Department
of Allied Health, The Royal Melbourne Hospital,
Melbourne, Vic; Associate Professor, Department
of Physiotherapy, The University of Melbourne,
Melbourne, Vic

Lisa Beach BPhysio, MPhysio, Physiotherapist,
Department of Allied Health, Royal Melbourne
Hospital, Melbourne, Vic

Katherine Bond DTM&H, FRACP, FRCPA, MBBS, BSci,
Head of Microbiology, Department of Microbiology,
The Royal Melbourne Hospital, Melbourne, Vic;
Department of Microbiology and Immunology, The
University of Melbourne, Peter Doherty Institute for
Infection and Immunity, Melbourne, Vic

Fary Khan AM, MBBS, MD, FAFRM (RACP), Director
of Rehabilitation, The Royal Melbourne Hospital,
Melbourne, Vic; Professorial Fellow, The University
of Melbourne, Melbourne, Vic

Competing interests: None.

Funding: Seed funding to support this research was
provided by The Royal Melbourne Hospital Foundation’s
COVID Emergency Appeal. The funders played no role
in the study design, data collection, analysis, decision
to publish or preparation of the manuscript.
Provenance and peer review: Not commissioned,
externally peer reviewed.

Correspondence to:

wendy.bower@mbh.org.au

Acknowledgements

The authors acknowledge the study participants
and Physiotherapy Department staff at The Royal
Melbourne Hospital.

References

1. Australian Institute of Health and Welfare. Long
COVID in Australia - A review of the literature.
2022. Available at www.aihw.gov.au/reports/
covid-19/long-covid-in-australia-a-review-of-the-
literature/summary [Accessed 19 October 2023].

2. Groff D, Sun A, Ssentongo AE, et al. Short-term
and long-term rates of postacute sequelae of
SARS-CoV-2 infection: A systematic review. JAMA
Netw Open 2021;4(10):2128568. doi: 10.1001/
jamanetworkopen.2021.28568.

Carazo S, Skowronski DM, Laforce R Jr, et al.
Physical, psychological, and cognitive profile of
post-COVID conditions in healthcare workers,
Quebec, Canada. Open Forum Infect Dis
2022;9(8):0fac386. doi: 10.1093/0ofid /ofac386.

National Institute for Health and Care Excellence
(NICE), Scottish Intercollegiate Guidelines Network
(SIGN), Royal College of General Practitioners
(RCGP). COVID-19 rapid guideline: Managing

the long-term effects of COVID-19. NICE, 2022.
Available at www.nice.org.uk/guidance/ng188/
resources/covid19-rapid-guideline-managing-the-
longterm-effects-of-covid19-pdf-51035515742
[Accessed 19 October 2023].

Pizarro-Pennarolli C, Sanchez-Rojas C,
Torres-Castro R, et al. Assessment of activities of
daily living in patients post COVID-19: A systematic
review. Peer) 2021;9:e11026. doi: 10.7717/peerj.11026.
de Oliveira AImeida K, Nogueira Alves |G,

de Queiroz RS, et al. A systematic review

on physical function, activities of daily living

and health-related quality of life in COVID-19
survivors. Chronic llln 2023;19(2):297-303.

doi: 10.1177/17423953221089309.

Tabacof L, Tosto-Mancuso J, Wood J, et al. Post-
acute COVID-19 syndrome negatively impacts
physical function, cognitive function, health-
related quality of life, and participation. Am J Phys
Med Rehabil 2022;101(1):48-52. doi: 10.1097/
PHM.0000000000001910.

Almas T, Malik J, Alsubai AK, et al. Post-acute
COVID-19 syndrome and its prolonged effects: An
updated systematic review. Ann Med Surg (Lond)
2022;80:103995. doi: 10.1016/j.amsu.2022.103995.

Wong TL, Weitzer DJ. Long COVID and myalgic
encephalomyelitis/chronic fatigue syndrome
(ME/CFS) - A systemic review and comparison
of clinical presentation and symptomatology.
Medicina (Kaunas) 2021;57(5):418. doi: 10.3390/
medicina57050418.

. Domingo FR, Waddell LA, Cheung AM,

et al. Prevalence of long-term effects in
individuals diagnosed with COVID-19:
An updated living systematic review.
medRxiv 2021;2021.06.03.21258317.
doi: 10.1101/2021.06.03.21258317.

. Koc HC, Xiao J, Liu W, Li Y, Chen G. Long

COVID and its management. Int J Biol Sci
2022;18(12):4768-80. doi: 10.7150/ijbs.75056.

. Herman B, Wong MCS, Viwattanakulvanid P.

Vaccination status, favipiravir, and micronutrient
supplementation roles in post-COVID symptoms:
A longitudinal study. PLoS One 2022;17(7):e0271385.
doi: 10.1371/journal.pone.0271385.

. Notarte KI, Catahay JA, Velasco JV, et al. Impact

of COVID-19 vaccination on the risk of developing
long-COVID and on existing long-COVID
symptoms: A systematic review. EClinicalMedicine
2022;53:101624. doi: 10.1016/j.eclinm.2022.101624.

. Lau B, Wentz E, Ni Z, et al. Physical and mental

health disability associated with long-COVID:
Baseline results from a US nationwide cohort.
Am J Med 2023;Sep 9:50002-9343(23)00540-5.
doi: 10.1016/j.amjmed.2023.08.009.

. Department of Health. Vaccination numbers

and statistics. Australian Government,

2022. Available at https://web.archive.org/
web/20220323083732/https://www.health.gov.
au/initiatives-and-programs/covid-19-vaccines/
numbers-statistics [Accessed 19 October 2023].

. Department of Health. Coronavirus (COVID-19)

at a glance - 31 December 2020. Australian
Government, 2020. Available at www.health.gov.
au/resources/publications/coronavirus-covid-19-
at-a-glance-31-december-20207language=en
[Accessed 19 October 2023].

© The Royal Australian College of General Practitioners 2024


http://www.aihw.gov.au/reports/covid-19/long-covid-in-australia-a-review-of-the-literature/summary
http://www.aihw.gov.au/reports/covid-19/long-covid-in-australia-a-review-of-the-literature/summary
http://www.aihw.gov.au/reports/covid-19/long-covid-in-australia-a-review-of-the-literature/summary
doi:%2010.1001/jamanetworkopen.2021.28568
doi:%2010.1001/jamanetworkopen.2021.28568
https://doi.org/10.1093/ofid/ofac386
https://doi.org/10.7717/peerj.11026
doi:%2010.1177/17423953221089309
https://doi.org/10.1097/PHM.0000000000001910
https://doi.org/10.1097/PHM.0000000000001910
https://doi.org/10.1016/j.amsu.2022.103995
https://doi.org/10.3390/medicina57050418
https://doi.org/10.3390/medicina57050418
https://doi.org/10.1101/2021.06.03.21258317
https://doi.org/10.7150/ijbs.75056
https://doi.org/10.1371/journal.pone.0271385
https://doi.org/10.1016/j.eclinm.2022.101624
https://web.archive.org/web/20220323083732/https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/numbers-statistics
https://web.archive.org/web/20220323083732/https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/numbers-statistics
https://web.archive.org/web/20220323083732/https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/numbers-statistics
https://web.archive.org/web/20220323083732/https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/numbers-statistics
http://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-december-2020?language=en
http://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-december-2020?language=en
http://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-december-2020?language=en

Previously healthy unvaccinated adults have significant functional limitations in the medium and long term after mild COVID-19

Research

17. Lane CR, Sherry NL, Porter AF, et al. Genomics-
informed responses in the elimination of
COVID-19 in Victoria, Australia: An observational,
genomic epidemiological study. Lancet Public
Health 2021;6(8):e547-56. doi: 10.1016/52468-
2667(21)00133-X.

18. Lam SP, Tsui E, Chan KS, Lam CL, So HP. The
validity and reliability of the functional impairment
checklist (FIC) in the evaluation of functional
consequences of severe acute respiratory distress
syndrome (SARS). Qual Life Res 2006;15(2):217-31.
doi: 10.1007/511136-005-1463-5.

19. Herdman M, Gudex C, Lloyd A, et al. Development
and preliminary testing of the new five-level
version of EQ-5D (EQ-5D-5L). Qual Life Res
2011;20(10):1727-36. doi: 10.1007/511136-011-
9903-x.

20. Cohen RA, Alexander GE. Using the telephone
interview for cognitive status and telephone
Montreal Cognitive Assessment for evaluating
vascular cognitive impairment: Promising call
or put on hold? Stroke 2017;48(11):2919-21.
doi: 10.1161/STROKEAHA117.018828.

21. Pendlebury ST, Welch SJ, Cuthbertson FC, Mariz J,
Mehta Z, Rothwell PM. Telephone assessment
of cognition after transient ischemic attack
and stroke: Modified telephone interview of
cognitive status and telephone Montreal Cognitive
Assessment versus face-to-face Montreal
Cognitive Assessment and neuropsychological
battery. Stroke 2013;44(1):227-29. doi: 10.1161/
STROKEAHA112.673384.

22. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief
measure for assessing generalized anxiety disorder:
The GAD-7. Arch Intern Med 2006;166(10):1092-97.
doi: 101001/archinte.166.10.1092.

23. Prins A, Bovin MJ, Smolenski DJ, et al. The
primary care PTSD screen for DSM-5 (PC-
PTSD-5): Development and evaluation within a
veteran primary care sample. J Gen Intern Med
2016;31(10):1206-11. doi: 10.1007/s11606-016-
3703-5.

24. Dell'Era V, Farri F, Garzaro G, Gatto M,
Aluffi Valletti P, Garzaro M. Smell and taste
disorders during COVID-19 outbreak: Cross-
sectional study on 355 patients. Head Neck
2020;42(7):1591-96. doi: 10.1002/hed.26288.

25. Naik H, Shao S, Tran KC, et al. Evaluating fatigue
in patients recovering from COVID-19: Validation
of the fatigue severity scale and single item
screening questions. Health Qual Life Outcomes
2022;20(1):170. doi: 10.1186/512955-022-02082-x.

26. Dodds RM, Syddall HE, Cooper R, et al. Grip
strength across the life course: Normative
data from twelve British studies. PLoS One
2014;9(12):113637. doi: 10.1371/journal.
pone.0113637.

27. Fedorowski A. Postural orthostatic tachycardia
syndrome: Clinical presentation, aetiology and
management. J Intern Med 2019;285(4):352-66.
doi: 10.1111/joim.12852.

28. ATS Committee on Proficiency Standards for
Clinical Pulmonary Function Laboratories. ATS
statement: Guidelines for the six-minute walk
test. Am J Respir Crit Care Med 2002;166(1):111-17.
doi: 10.1164/ajrccm.166.1.at1102.

29. Krupp LB, LaRocca NG, Muir-Nash J,
Steinberg AD. The fatigue severity scale.
Application to patients with multiple sclerosis
and systemic lupus erythematosus. Arch
Neurol 1989;46(10):1121-23. doi: 101001/
archneur1989.00520460115022.

30. Nguyen NN, Hoang VT, Dao TL, Dudouet P,
Eldin C, Gautret P. Clinical patterns of somatic
symptoms in patients suffering from post-

© The Royal Australian College of General Practitioners 2024

31.

32.

33.

34.

35.

36.

37.

38.

39.

acute long COVID: A systematic review. Eur
J Clin Microbiol Infect Dis 2022;41(4):515-45.
doi: 10.1007/s10096-022-04417-4.

Singh SJ, Barradell AC, Greening NJ, et al. British
Thoracic Society survey of rehabilitation to support
recovery of the post-COVID-19 population. BMJ
Open 2020;10(12):e040213. doi: 10.1136/bmjopen-
2020-040213.

Rao S, Benzouak T, Gunpat S, et al. Fatigue
symptoms associated with COVID-19 in
convalescent or recovered COVID-19 patients; a
systematic review and meta-analysis. Ann Behav
Med 2022;56(3):219-34. doi: 10.1093/abm/kaab081.

Albu S, Zozaya NR, Murillo N, Garcia-Molina A,
Chacon CAF, Kumru H. What's going on following
acute COVID-197? Clinical characteristics of
patients in an out-patient rehabilitation program.
NeuroRehabilitation 2021;48(4):469-80.

doi: 10.3233/NRE-210025.

Ji G, Chen C, Zhou M, et al. Post-COVID-19
fatigue among COVID-19 in patients discharged
from hospital: A meta-analysis. J Infect
2022;84(5):722-46. doi: 10.1016/].jinf.2022.01.030.

Menges D, Ballouz T, Anagnostopoulos A,

et al. Burden of post-COVID-19 syndrome and
implications for healthcare service planning:
A population-based cohort study. PLoS One
2021;16(7):e0254523. doi: 10.1371/journal.
pone.0254523.

Schou TM, Joca S, Wegener G, Bay-Richter C.
Psychiatric and neuropsychiatric sequelae

of COVID-19 - A systematic review. Brain
Behav Immun 2021;97:328-48. doi: 10.1016/j.
bbi.2021.07.018.

Damiano RF, Caruso MJG, Cincoto AV, et al. Post-
COVID-19 psychiatric and cognitive morbidity:
Preliminary findings from a Brazilian cohort studly.
Gen Hosp Psychiatry 2022;75:38-45. doi: 10.1016/].
genhosppsych.2022.01.002.

Goodman ML, Molldrem S, Elliott A,
Robertson D, Keiser P. Long COVID and
mental health correlates: A new chronic
condition fits existing patterns. Health
Psychol Behav Med 2023;11(1):2164498.
doi: 10.1080/21642850.2022.2164498.
Al-Aly Z, Xie Y, Bowe B. High-dimensional
characterization of post-acute sequelae of
COVID-19. Nature 2021;594(7862):259-64.
doi: 10.1038/s41586-021-03553-9.

correspondence ajgp@racgp.org.au

Reprinted from AJGP Vol. 53, No. 7, July 2024

497


https://doi.org/10.1016/S2468-2667(21)00133-X
https://doi.org/10.1016/S2468-2667(21)00133-X
https://doi.org/10.1007/s11136-005-1463-5
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1161/STROKEAHA.117.018828
https://doi.org/10.1161/STROKEAHA.112.673384
https://doi.org/10.1161/STROKEAHA.112.673384
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1007/s11606-016-3703-5
https://doi.org/10.1007/s11606-016-3703-5
https://doi.org/10.1002/hed.26288
https://doi.org/10.1186/s12955-022-02082-x
https://doi.org/10.1371/journal.pone.0113637
https://doi.org/10.1371/journal.pone.0113637
https://doi.org/10.1111/joim.12852
https://doi.org/10.1164/ajrccm.166.1.at1102
https://doi.org/10.1001/archneur.1989.00520460115022
https://doi.org/10.1001/archneur.1989.00520460115022
https://doi.org/10.1007/s10096-022-04417-4
https://doi.org/10.1136/bmjopen-2020-040213
https://doi.org/10.1136/bmjopen-2020-040213
https://doi.org/10.1093/abm/kaab081
https://doi.org/10.3233/NRE-210025
https://doi.org/10.1016/j.jinf.2022.01.030
https://doi.org/10.1371/journal.pone.0254523
https://doi.org/10.1371/journal.pone.0254523
https://doi.org/10.1016/j.bbi.2021.07.018
https://doi.org/10.1016/j.bbi.2021.07.018
https://doi.org/10.1016/j.genhosppsych.2022.01.002
https://doi.org/10.1016/j.genhosppsych.2022.01.002
https://doi.org/10.1080/21642850.2022.2164498
https://doi.org/10.1038/s41586-021-03553-9



