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Abstract: We investigated 328 SARS-CoV-2 cases in Barwon South West Victoria, Australia, in the 2020 pre-
vaccination period, comparing infections with symptoms to those that remained asymptomatic. De-identified
self-reported data from three sequential questionnaires on case characteristics and symptom progression were
examined. Multivariable logistic regression was used to model associations between demographic profile and
symptoms. Asymptomatic infections were more than three times as likely to be from ethnic minority groups
than the Caucasian population after adjusting for gender and age [OR 3.2, 95% CI 1.5 — 6.7, p<0.01], and were
more common among cases of Asian background (OR 2.6, 95%CI 1.25 - 6.47). Asymptomatic infections were
more common in youth and younger adults, but cases were approximately seven times more likely to be seniors
(= 65 years) compared with those 24 years of age or younger after adjusting for sex and occupation. [OR 7.3,
95% CI 1.0 — 50.1] The overrepresentation of ethnic minority groups among asymptomatic infections is
suggestive of genetic haplotype variability by ethnic group, conferring greater cross protection from other
coronaviruses in the initial phase of the COVID-19 pandemic [10]. Replication of this analysis in the post-
vaccination era and reassessment of symptom expression according to ethnicity in a community with
established vaccine and infection induced immunity would determine whether this is a sustained association,
or one confined to the early stages of a pandemic in an immunologically naive population. These findings may
in part reflect differences in testing patterns by ethnicity and true differences in disease expression, both of
which are important to understand in order to inform transmission prevention strategies, and tailored risk
messaging according to ethnic background.

Keywords: SARS-CoV-2; asymptomatic; COVID-19; symptom profile; demographic; testing;
ethnicity

1. Introduction

Asymptomatic SARS-CoV-2 cases are a significant public health concern for managing disease
outbreaks [1]. The absence of symptoms in asymptomatic cases contributed to contact-tracing and
infection screening challenges amidst the coronavirus-disease-2019 (COVID-19) pandemic [2] with
many of these infections remaining silent in the community unless identified through active case-
finding via contact tracing or workplace and healthcare screening.

SARS-CoV-2 is the pathogen causing COVID-19. It can exhibit different symptom profiles in
hosts [3]. For this study, we compared symptomatic infections (cases who return positive nucleic acid
tests (PCR) for SARS-CoV-2 and display clinical symptoms throughout their infection period) or
asymptomatic (symptom-free infections where a positive PCR result was returned, no previous
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symptoms had been reported, and no symptoms were reported throughout the isolation period or
until such time as a negative test result was returned) [4-5].

Asymptomatic infection in 2020-21 was more prevalent in children and young adults compared
to the elderly, while symptomatic infection was more common in older adults and the elderly [6-7].
A systematic review subgroup analysis of eight studies revealed, of 318 asymptomatic cases in China,
49.6% were children under 18 years, 30.3% were adults aged 19 to 50 years, and only 16.9% were
elderly aged 51 years plus [7]. Age therefore is an important consideration in symptom based
screening interventions or testing strategies worldwide.

Furthermore, another study from 2020 concludes that the non-homogeneous incidence of SARS-
CoV-2 infections across the State of Victoria in Australia. in 2020 may be due to varying socio-
economic circumstances [8]. This highlights that such factors should be taken into account for
screening programs and public health policies to support pandemic mitigation strategies [8].

Interim phase III trial data for the AstraZeneca vaccine, the only trial to actively test participants
to detect any infection regardless of symptoms, reported no change in asymptomatic SARS-CoV-2
infection incidence upon receipt of the vaccine, whilst symptomatic infection rates fell [9]. This raised
the question of how the profile of asymptomatic infections and infections overall might change in a
post-vaccine population. The number of asymptomatic infections in the phase III trials were small,
and therefore the degree to which asymptomatic cases persist or are prevented post-vaccination is
unclear and may vary by demographics across populations. Identifying relationships between

demographic factors and symptoms could therefore have important outbreak management
implications, including informing active screening processes to reduce silent transmission in the
community.

In this study we analyse COVID-19 outbreak data in Australia before vaccinations were
introduced to see if it is possible to distinguish asymptomatic SARS-CoV-2 cases based on social and
demographic characteristics [5]. A recent study postulated certain HLA genes may mediate
asymptomatic COVID-19 infections, suggesting population genetic differences in propensity to
contract an infection or symptom development once infected [10-]. In particular, the authors postulate
that HLA haplotypes may alter the t-cell function, increasing immune memory from other
coronavirus infections and provide cross immunity to SARS-CoV-2 on first exposure [10]. We were
interested, then, to see whether this might translate to variation in the frequency of asymptomatic
infections according to ethnic group.

Predictors of symptom profiles are crucial to our understanding of risk in the context of both
population-level outbreak control, and infection management helping to identify those most at risk
of developing severe disease. The likelihood of being infectious in the absence of symptoms is also
important in public health when managing outbreaks and minimising inadvertent spread of
pathogens from asymptomatic carriers [11].

This study examines COVID-19 symptom profiles according to case demographics in order to
characterise the patient cohorts most likely to be symptomatic or asymptomatic, to determine if
ethnicity may play a role in moderating risk in infections following first exposure to a novel
coronavirus. A secondary objective was to investigate associations between the development of
symptoms and the circumstances of the infection exposure, whether within the household or
workplace, where known.

2. Materials and Methods

This study, an observational case series, has three aims: to provide comprehensive demographic
profiles of pre-vaccinated SARS-CoV-2 cases according to symptoms, evaluate if associations exist
between exposure type and symptoms, and to determine if certain demographics are associated with
asymptomatic infection. The data represent SARS-CoV-2 cases detected in the second COVID-19
wave from the Geelong and greater Barwon region of Victoria, Australia.

The data source for this study was the Barwon Health (BH) and Deakin University (DU) COVID-
19 Research Task Force and Cohort Study’. Data were gathered from three patient follow-up care
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report forms of consenting cases who had been swabbed at BH testing sites and tested positive by
PCR for COVID-19 during the second COVID-19 wave between June-August 2020.

Cases entered the testing process via four pathways: tested as close contacts of known cases
during contact tracing; passively presenting for testing because of symptoms, recommended to test
having been present at identified public exposure sites where a case had been whilst infectious, or through
workplace screening. After removing ineligible cases (n=43) where symptom category could not be
determined (missing test date and/or symptom details) or cases did not consent to be included, data
from a total 328 consenting cases who were symptomatic (n=265) and asymptomatic (n=63) were
available for analysis.

The de-identified sample was drawn from BOSSnet by BH researchers to comprise the final
dataset. A password protected file was maintained by DU which included deidentified cases with
the following demographics: sex, age, ethnicity, occupation, living-situation, smoker-status,
comorbidity, and exposure-type.

Multiple imputation and other methods to address missing data may introduce error if an
inadequate understanding or erroneous application of such techniques occurs, especially in the
context of a novel disease [12-16]. Missing data rates were low, and excluding missing data was
deemed the most suitable approach in this study.

All statistical analyses were conducted using Stata, Version 17 [12]. Duplicated responses were
removed, and several new variables were generated; including a categorical age variable to align
WHO age classifications and included “youth’ (18-24 years), ‘young adult’ (25-44 years), ‘adult’ (45-
64 years), and ‘senior’ (65+ years) [13]. To create subgroups of sufficient size for analysis, ethnicity
was categorised into ‘ethnic majority’ (Caucasian) and ‘ethnic minority” (other ethnicities) for initial
investigation, and then stratified into the most common ethnic groups for further analysis..

The binary symptom profile variable was created by crosschecking data on symptoms at test
date with symptom reports throughout the monitoring period. This enabled us to identify infections
as “symptomatic” that were pre-symptomatic at the time of the initial PCR test, but for which
symptoms were subsequently reported. These were then classified as symptomatic infections in the
analyses.

Logistic regression was used to model the relationship between demographic characteristics and
symptoms, with the absence of symptoms set as the outcome modelled. Descriptive statistics were
produced with associated 95% confidence intervals. Associations between all variables and symptom
absence were examined using univariable logistic regression, and variables with an u association
reaching a level of significance of 0.05 were included in the multivariable models. Sex was also
included in the final model given the well documented association with SARS-CoV-2 infection
outcomes [6-7]. The relationship between ethnic background and asymptomatic infection was also
analysed.

3. Results

3.1. Sample demographic profile

Table 1 presents the demographic profile for the 328 SARS-CoV-2 cases, stratified by symptom
presence; 265 symptomatic 80.8% (95%CI 76.1 — 84.9) and 63 asymptomatic (19.2% (95% CI 15.1 -
23.9). The different totals across some variables reflect missing values for variables. This particularly
impacted additional variables not routinely collected from people presenting for COVID-19 testing,
with household type, smoking status, living arrangements and ethnicity all impacted to varying
degrees. The mean age of cases was similar across symptom groups, 37.8 years [95% CI 37.2 — 49.1]
for asymptomatic cases and 38.1 [95% CI 57.4 — 79.9] for symptomatic, however young adults between
25 and 44 years accounted for a greater proportion of asymptomatic cases (69.8%, 95% CI 57.4 - 79.9)
than symptomatic (43%, 95% CI 37.2 - 49.1), and had higher rates of asymptomatic disease than adults
(27.9% (95% CI 21.0 — 35.5 and 8.4% (95% CI 3.7 — 15.9 respectively). There was no association
apparent between sex and presence of symptoms, however asymptomatic cases were more likely to
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be from ethnic minority groups [65%, 95% CI 52.2 — 76.0] compared with symptomatic cases (33.7%,
95% CI 27.4 - 40.5).

Healthcare workers were less likely to have symptomatic infections 5.5% (0.7 — 18.7), with the
highest rates 40.6% (28.5 — 53.6) reported amongst those who did not have an occupation recorded.
There were similar proportions of asymptomatic infections among cases who reported comorbidities
and those who reported none. The majority of cases had never smoked, and this was true in both
symptomatic (55.6%, 95% CI 45.6 — 65.1) and asymptomatic (90.9%, 95% CI 55.6 — 98.8) groups. All
former smokers were symptomatic in this sample.

Lastly, there were similar proportions of both symptomatic and asymptomatic cases who
acquired their infection across all potential exposure settings. For example, workplace exposure
accounted for 35.5% (95% CI 28.9 — 42.8) of symptomatic cases and 34% (95% CI 22.0 — 48.6) of
asymptomatic cases.

Table 1. SARS-CoV-2 cases demographic characteristics, stratified by symptom profile (n=328).

doi:10.20944/preprints202310.1719.v2

Demographics Count % (95% CI)
S A Total S A
Total
o 265 63 328  80.8% (76.1-849)  19.2% (15.1 - 23.9)
Age (years) (5-265) (A=63)
(18-24) % (4.6 —21.
Youth 56 7 63 88.9%(784-954) 111 (46-216)
Young adult @4 27.9% (21.0 - 35.5)
114 44 158 72.2% (64.5 — 79.0)
Adult ¢5-64 o 8.4% (3.7 —15.9)
Senior 65 87 8 95 91.6% (84.1 — 96.3) 33.3% (9.9 - 65.1)
8 4 12 66.7% (34.9 —90.0) ’ ) ’
Sex (s=265) (A=63)
Male
Female 138 37 175 78.8% (72.1 — 84.7) 21.1% (15.3 - 27.9)
127 26 153 83.0% (76.1 — 88.6) 17.0% (11.4 -23.9)
Ethnicity s-199) (a=60) o
Caucasian B2 o) 153 963 0 (79.8-91.3) 13.7% (8.7 — 20.2)
: 18 72.0% (50.6 — 87.9)
Southeast Asian 7 25 28.0% (12.1 - 49.4)
: 10 58.8% (13.9 — 81.6)
Northeast Asian 7 17 41.2% (18.4 - 67.1)
_ 5 71.4% (29.0 — 96.3)
Southern and Central Asian 2 7 28.6% (3.7 - 71.0)
. 6 66,7% (29.9 — 92.5)
African 4 3 9 66.7% (22.3 - 95.7) 33.3% (7,5-70.1)
Middle Eastern 4 2 6 57'10/0 (41'0 72'2) 33.3% (4.3-77.7)
Other 18 4 SRR 42.9% (27.7 - 59.0)
Occupation (s-222) (a-5)
Esiﬁzlat?szrrsl‘:’eoxfrler 34 2 36 944%(81.3-99.3)  5.5% (0.7-18.7)
ot ey D5 14 69 797%(68.3-884)  20.3% (11.6-317)
Other f’v in 15 2 17 88.2% (63.6-985)  11.8% (1.5—36.4)
Othes mot worki 67 9 76 88.2% (78.7-944)  11.8% (5.6 - 21.3)
Otfer unknowng 13 5 18 72.2% (465-90.3)  27.8% (9.7 — 53.5)
38 26 64 59.4% (43.4 — 71.5) 40.6% (28.5 —53.6)
Living (s-254) (a-63)
. 0 _
_ Family 197 36 233 845% (79.3-889) Loove (11.1-207)
Friends/housemates 34.3% (23.2 — 46.6)
Alone 46 24 70 65.7% (53.4 — 76.7) 21.4% (4.7 - 50.8)
11 3 14 78.6% (49.2-95.3) e ‘
Comorbidity s-265) a-63)
Yes 33 7 40 82.5% (67.2 -92.7) 17.5% (7.3 — 32.8)
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None reported 232 56 288 80.6% (75.5-85.0)  19.4% (15.0 — 24.5)
Smoker status (s-99) (a-11)

Cﬁi’;t 55 10 65  84.6% (735-924)  15.3% (7.6 —26.5)

Former 12 1 13 92.3% (64.8 — 99.8) 7.7% (0.2 — 36.0)

32 0 32 100% (89.1 — 1.0%) 0.0%
Exposure type (5=183) (A=47)

Household 95 22 117  812%(72.9-87.8) 18.8% (12.2-27.1)
Workplace 65 16 81 80.2% (69.9 -82.3)  19.8% (11.7 - 30.1)
Other 23 9 32 719%(53.3-86.3)  28.1% (13.7 —46.7)

Note. CI: confidence interval; CI: do not overlap; S: Symptomatic; (*) One -sided, 97.5% CI, A:
Asymptomatic

3.2. Demographic profile of SARS-CoV-2 cases and predicting asymptomatic infection

Table 2 displays the results from the crude and adjusted logistic regression models fitted for
asymptomatic SARS-CoV-2 infection. Associations between demographic characteristics and
asymptomatic infection in univariable analysis included age, ethnicity and occupation. Young adults
(25-44 years) were three times more likely to be asymptomatic [OR 3.1, 95% CI 1.3 - 7.3, p<0.01]
compared to those aged 18-24 years. SARS-CoV-2 infections in people of Asian background were
more likely to be asymptomatic [OR 3.0, 95% CI 1.4 — 657, p<0.001] than the Caucasian patient group,
and similar trends were seen among Middle Eastern and African patients. The groups for which
ethnicity was not known, or where only small numbers were represented from a country, also
showed a significantly higher likelihood of having an asymptomatic infection than the Caucasian
reference group (4,7, 95% CI12.2 -10.1)

The likelihood of having an asymptomatic infection was higher in essential service workers and
residential aged-care-workers compared with healthcare workers, but the difference was not
statistically significant. Occupation and age group showed collinearity, as expected, with only the
association between “other occupation unknown” and symptom absence remaining statistically
significantly after adjustment for age, and so occupation was excluded from further multivariable
analysis. There were no significant differences detected in the likelihood of presenting asymptomatic
with respect to sex, comorbidity status, living situation, smoker status or infection exposure location.

In the final multivariable logistic regression model, age and ethnicity remained significant
covariates of asymptomatic SARS-CoV-2 infection independent of sex, however the strength of
association varied. Ethnicity remained the most significantly-associated covariate of asymptomatic
infection, with the odds of being an asymptomatic case approximately three times greater for patients
from an ethnic minority background [OR 3.4, 95% CI 1.7 — 6.6, p<0.001]. Table 2 includes the model
with patient background stratified for the more commonly represented ethnicity groups. Amongst
ethnic groups, asymptomatic patients were more than twice as likely to be from an Asian background
(OR 2.5, 95%CI: 1.1 - 5.9, p=0,038).

Whist asymptomatic infections were twice as likely to be reported in young adults as in those
under 18 (OR 2.2, 95%CI 0.8 — 5.8), the only association that remained significant in the final model
was the 10-fold greater odds of being an older adult (above 65 years) if asymptomatic compared with
those 24 or younger [OR 10.1, 95% CI 1.8 — 56.64, p<0.01] after adjusting for ethnicity and sex. Given
the small numbers, we examined the original records by individual for the 12 individuals in the
“seniors” group and found all of those with asymptomatic infections were 70 years or older, whilst
those with symptoms were between 65 and 68 years of age.
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Table 2. Univariable and multivariable logistic regression modelling of asymptomatic infections with

SARS-CoV-2 (n=328).

Unadjusted Adjusted (n=179)
Demographics Odds Ratio 95% CI Odds Ratio 95% CI
Age (years) s-265 (a-63)
Youth 8-24 (RC) 10
Young Adults 25-44 3 i** 13-73 22 0858
Adults 45-64 ) 03-2.1 0.7 ’ )
Seniors 5+ 07 1.0-16.8 6.9* 02-23
4.0 ) ’ ’ 1.3-35.8
Sex (s=265) (A=63)
Male (RC) 10
Female 0.8 0.8-23 12 06-22
Ethnicity s-199) (a-60)
Caucasian (RC) 1.0
:;filann 3.0% 14-65 2.8 12-6.4
Middle ]szstem 3.1 0.7-135 2.2 0.4-12.5
Other 3.1 05-18.2 3.0 0.4-20.6
4.7** 22-10.1 4.5 2.0-10.2
Occupation (s-222) (a-58)
Healthcare worker (RC) 10
® & © 2.3 03-176
Other working 23 05-112
Other not working
Other unknown 6.5% 1.1-38.0
11.6*** 2.6-52.7
Living situation (s-254) (a-63)
Alone (RC) 10
With Fl“/l\izlrtl}cll F/EIi{mﬂyemate 07 02-25
sotsemates 19 05-75
Comorbidity s-265) (a-63)
None reported (RC) 10
Yes 0.9 03-2.1
Smoker status (s-99) (a-11)
Never (RC)
1.0
Current 05
Former 1.0 0.1-3.9
Exposure type (s-183) (a-47)
Other (RC) 1.0 02-15
Household 0.6 02-16
Workplace 0.6 ’ )

Note. RC: reference category; CI: confidence interval; **p <0.001, **p <0.01, *p <0.05; S: Symptomatic; A:

Asymptomatic.
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3.3. Ethnicity and asymptomatic infection

Ethnic minority was a significant covariate in the model for presenting with an asymptomatic
SARS-CoV-2 infection. Overall, a significantly greater proportion of infections in people of ethnic
minority backgrounds were asymptomatic (36.8%, 95% CI 52.2 — 76.0), compared to ethnic majority
cases (13.7%, 95% CI 24.0 — 47.9).

Table 3 provides a more detailed breakdown by ethnic group. Compared with Caucasian cases,
all other groups had higher rates of asymptomatic infection, particularly Northeast Asians (41.2%,
95% CI 2.6 —13.7).

Table 3. Proportion of SARS-CoV-2 cases according to ethnicity, stratified by symptom profile

(n=259).
Symptom Profile n (%)
Ethnicity Asymptomatic Symptomatic Total
Caucasian 21 (13.7%) 132 (86.3%) 153
Southeast Asian 7 (28.0%) 18 (72.0%) 25
Northeast Asian 7 (41.2%) 10 (58.8%) 17
Southern and Central Asian 2 (28.6%) 5 (71.4%) 7
African 3 (33.3%) 6 (66.7%) 9
Middle Eastern 2 (33.3%) 4 (66.7%) 6
Other minorities 18 (42.9%) 24 (57.1%) 42
Total 60 199 259

4. Discussion

This study makes an original contribution to our understanding of the distribution of symptom
profiles in the pre-vaccine phase of the COVID-19 pandemic in Australia through analysis of SARS-
CoV-2 cases where active patient follow-up permitted differentiation between pre-symptomatic and
asymptomatic infections. This has allowed the characterization of infections according to symptom
profile, and the investigation of association with certain demographic characteristics. This assessment
has rarely been possible in previous studies due to the lack of symptom follow-up of infections in the
community setting.

The overall proportion of asymptomatic and symptomatic cases of 19.2 percent observed in this
cohort is consistent with previous population data [16]. The more detailed demographic analysis in
this sample found symptom presentation differed according to ethnicity. This has been reported
elsewhere in relation to greater symptom severity when symptoms occur [17], however in this
instance we report culturally and linguistically diverse groups may also have a higher rate of
asymptomatic infections.

We also found that young adults were more likely to be asymptomatic compared to older adults
in this sample, however, after adjustment for sex and ethnicity, the only age association that remained
independently associated with the absence of symptoms was the patient being in the “senior” age
group, 65 years and older. This appears to conflict with numerous studies reporting higher
asymptomatic infection prevalence in young adults compared to elderly [6-7]. However, on closer
analysis, we found all asymptomatic infections in this age group were in cases aged over 70, whilst
the symptomatic patients ranged in age from 65 to 68 years, with a mean age difference of 6.1 years
(95%CI 3.7 — 8.5, p<0.001) between those with symptoms and those without. This is consistent with
reports of higher asymptomatic presentations of infections in older populations over 75 years or with
comorbidity, where 65-68% of cases failed to develop symptoms [19-20].

It is also possible that older close contacts of known cases may have been more fearful of the
possible consequences of infection and therefore more likely to be tested for infection without waiting
for symptoms to develop. However, the active contact tracing that was in place during this phase of
the pandemic would limit this risk of this bias. Nonetheless, these results should be interpreted with
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caution given the small sample of older patients and the range of factors that can influence testing
and case reporting [16].

It is also important to note that infection rates also may have varied through the study period,
especially among children and adolescents after the population focus of outbreaks moved from
returned to travelers to community-wide exposure. Subsequently, the proportion of SARS-CoV-2
infections that were asymptomatic may have also risen, leading to more silent spread in the
community, given the evidence that asymptomatic cases are responsible for downstream
transmission [21-23].

This study also found most asymptomatic infections (65%) in this sample were more often
reported in people from culturally and linguistic diverse (CALD) backgrounds, and conversely most
symptomatic cases (63%) were Caucasian. Previous studies found increased severe SARS-CoV-2
infection risk among ethnic minorities when compared to white counterparts [4-26], but do not report
on asymptomatic infections due to the inherent difficulties in distinguishing between pre-
symptomatic and asymptomatic infections in the absence of follow up data. Whilst we were able to
identify that a higher proportion of SARS-CoV-2 infections were asymptomatic among ethnic
minority cases, we did not examine severity of symptoms and therefore cannot confirm whether the
symptoms that were experienced were comparatively more severe in those with clinical disease
compared to the Caucasian cohort.,.

Furthermore, people from ethnic minority backgrounds in the Barwon region were more likely
to be in insecure employment, and therefore may have been less likely to get tested even if they had
symptoms or were prompted to do so by the health department as a close contact [8]. A positive result
could lead to exclusion from work if unable to work from home [8]. On the other hand, if people from
ethnically diverse backgrounds were more likely to be essential workers, then more asymptomatic
infections could have been detected through workplace screening that was conducted regardless of
symptoms, leading to higher asymptomatic infection ascertainment in this group.

Many SARS-CoV-2 cases among CALD groups in the Barwon region during this period were
also associated with large workplace outbreaks [4]. Because people from CALD backgrounds are
more likely to experience broader related testing barriers compared to Caucasian cases [26], infection
ascertainment is likely to vary between these subgroups depending on occupation. For example,

although interpreters and communication with community leaders were utilised, there remained
significant challenges in building trust among workers of minority ethnicities in some circumstances,
where complex household arrangements, insecure casual employment, and fears relating to visa
status or other residency issues were prevalent [4]. As such, some workers from ethnic population
groups may have remained reluctant to share symptom information or may have found
understanding messaging related to testing and other outbreak mitigation strategies more
challenging, than the Caucasian majority [25]. Consequently, asymptomatic cases may be more likely
to be reported through workplace screening or active contact testing in CALD communities, whilst
both symptomatic and asymptomatic cases may be more likely to be underreported outside the
workplace setting. Such cultural complexities suggest SARS-CoV-2 S symptom presentation, and its
association with ethnic minorities, may be influenced by multiple social, cultural, and economic
factors [26-29].

Whilst the Barwon survey data provide a unique opportunity to monitor symptom development
and determine the profile of asymptomatic cases without the complication of misclassification of pre-
symptomatic infections as asymptomatic, the sample size does limit the precision and power in these
analyses. We found statistically significant differences in univariable and multivariable modeling,
but the confidence intervals demonstrate the range of values that remain plausible for these
associations, limiting the practical significance of the results based on this cohort alone. Further,
unmeasured confounders could be implicit in the reporting of occupation as “‘unknown’, and this
might differ according to ethnicity, therefore associations must be interpreted with caution.

Low numbers in some subpopulation groups may also render results unrepresentative of the
general population and reduce external validity, however given the completeness of case follow up
on this time with active border closures and strict measures in place, case ascertainment was high
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and the cases in this cohort are likely to be representative of infections present in the community at
that time. The study is also unlikely to be limited by possible symptom recall bias and the potential
misclassification of mild symptomatic cases as asymptomatic, given the prospective nature of the
surveys reduces this risk [30]. The heterogeneity in how cases classify their symptom presence or
severity can make it difficult to accurately distinguish asymptomatic from presymptomatic, and mild
symptomatic infection [23].20], but, as stated, following patients prospectively minimized recall
error, and reduced the risk of misclassifying someone as asymptomatic who did go on to develop
symptoms sometime after their initial positive COVID-19 test.

The impact of selection bias is an important consideration in the interpretation of the findings.
Cases in this study derived from four separate pathways, clinical presentation, self-presentation to
testing clinics if symptomatic, outbreak management and close contact screening and workplace
screening. Close contact follow-up and workplace testing are active screening processes, and,
alongside symptom-based testing, are likely to capture the majority of infections, both symptomatic
and asymptomatic.

5. Conclusions

Overall, we found that asymptomatic SARS-CoV-2 infection may be associated with ethnic background,
with CALD groups reporting higher levels of asymptomatic infection. Whilst further research is required to
understand the complex interaction between ethnicity, social behavior, testing patterns and symptom
presentation, ethnicity-based differences in the likelihood of an infection remaining asymptomatic would align
with the emerging view that certain genetic haplotypes might infer cross-protection from historic infections with
more distantly related coronaviruses [10]. If so, this might partly offset the population level impact of the
documented increased risk of severe disease in people of CALD background who have COVID-19 clinical
disease, with this risk potentially also related to genetic or biological factors, as well as structural societal and
economic disparities that can exacerbate infection outcomes.
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