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ABSTRACT
Introduction Longitudinal studies can provide timely and 
accurate information to evaluate and inform COVID- 19 
control and mitigation strategies and future pandemic 
preparedness. The Optimise Study is a multidisciplinary 
research platform established in the Australian state of 
Victoria in September 2020 to collect epidemiological, 
social, psychological and behavioural data from priority 
populations. It aims to understand changing public 
attitudes, behaviours and experiences of COVID- 19 
and inform epidemic modelling and support responsive 
government policy.
Methods and analysis This protocol paper describes 
the data collection procedures for the Optimise Study, 
an ongoing longitudinal cohort of ~1000 Victorian adults 
and their social networks. Participants are recruited 
using snowball sampling with a set of seeds and two 
waves of snowball recruitment. Seeds are purposively 
selected from priority groups, including recent COVID- 19 
cases and close contacts and people at heightened 
risk of infection and/or adverse outcomes of COVID- 19 
infection and/or public health measures. Participants 
complete a schedule of monthly quantitative surveys and 
daily diaries for up to 24 months, plus additional surveys 
annually for up to 48 months. Cohort participants are 
recruited for qualitative interviews at key time points to 
enable in- depth exploration of people’s lived experiences. 
Separately, community representatives are invited to 
participate in community engagement groups, which 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The Optimise Study is a longitudinal cohort 
of Victorian adults and their social networks 
(September 2020 to December 2024), where partic-
ipants are followed for up to 24–48 months and data 
can be linked to map social connections.

 ⇒ It combines quantitative data collection with qual-
itative interviews and focus group discussions at 
key time points with purposively recruited cohort 
participants to capture in- depth information about 
opinions, attitudes and beliefs about and adoption of 
COVID- 19 mitigation strategies.

 ⇒ The key study outcomes are timely empirical data 
on participants behaviours, attitudes and experienc-
es of COVID- 19 and government responses, from 
priority populations and identify factors that influ-
ence adoption of risk mitigation strategies.

 ⇒ It is a large social network study involving linked 
data from individuals and their social network in 
the form of contact diaries, to explore how social 
connection can influence attitudes and behaviours 
within networks and inform dynamic social network 
and transmission models.

 ⇒ Snowball sampling methods used for recruitment of 
social network data means that the study popula-
tions is not representative of the broader Victorian 
population.
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review and interpret research findings to inform policy and practice 
recommendations.
Ethics and dissemination The Optimise longitudinal cohort and 
qualitative interviews are approved by the Alfred Hospital Human Research 
Ethics Committee (# 333/20). The Optimise Study CEG is approved by 
the La Trobe University Human Ethics Committee (# HEC20532). All 
participants provide informed verbal consent to enter the cohort, with 
additional consent provided prior to any of the sub studies. Study findings 
will be disseminated through public website (https://optimisecovid.com. 
au/study-findings/) and through peer- reviewed publications.
Trial registration number NCT05323799.

INTRODUCTION
Since its emergence in late 2019, the SARS- CoV- 2 
(COVID- 19) pandemic has caused substantial morbidity 
and mortality globally, with variants causing continuing 
waves of infection.1 In early 2020 Australia experienced 
its first wave of COVID- 19 cases, which peaked at <1,000 
cases/day in March- April 2020. COVID- 19 cases in 
Australia then first declined in April 2020 after federal 
and state governments closed borders and introduced 
strict restrictions on population movement.2

Throughout 2020 and 2021, Australia experienced 
multiple, larger waves of infection concentrated in the 
states of Victoria and New South Wales, countered by 
COVID- 19 mitigation strategies including case and 
contact identification and management (test, trace, 
isolate and quarantine) and vaccine rollout.3 Victoria, 
Australia’s second most populous state, was particu-
larly affected, enduring multiple waves of infection and 
prolonged public health restrictions.4 Strategies included 
mandating masks in public indoor and outdoor settings 
to strict stay- at- home (‘lockdown’) orders, with people 
allowed to leave home for four reasons: to care for others, 
purchase groceries and medicine, exercise for an hour 
and perform essential work.5 Additional orders were 
closure of non- essential businesses, restriction of move-
ment to within 5 km of home, curfews, domestic travel 
restrictions, border closures and mandatory hotel quar-
antine of returned travellers.6

Australia’s early public health responses to COVID- 19 
in 2020–2021 were successful, with fewer cases and deaths 
than most high- income Western countries throughout 
the first 2 years of the pandemic.7 This can be attributed 
to the strong and timely public health responses outlined 
above,8 high coverage of free COVID- 19 testing through 
Australia’s universal health system, and implementation 
of high- volume PCR testing centres. Moreover, after an 
initially delayed vaccine roll- out,9–11 Australia achieved 
two- dose coverage of over 90% for people aged 12+ 
years by March 2022.12 Mathematical modelling has also 
informed the response.3 13–15 Ensuring models are param-
eterised with localised and real- time empirical data—
both disease (eg, cases) and social (eg, estimated uptake 
of mitigation strategies) epidemiological data—has been 
critical to prediction accuracy and effective policies.

However, challenges remain. Since the Omicron variant 
emerged in Australia in December 2021, five distinct 

waves of transmission have occurred (>100,000 confirmed 
cases/week), 16 partly due to lower vaccine efficacy against 
newer variants, waning vaccine effectiveness, and diluted 
public health prevention strategies, increasing absen-
teeism and stress on hospital systems. 17 To 28 August 
2022, 9 992 378 cases and 13 061 COVID- 19- associated 
deaths were reported and 63 121 445 COVID- 19 vaccine 
doses administered.18 Despite strict public health restric-
tions COVID- 19 outbreaks occurred within ‘essential’ 
industries such as meat- processing factories and health 
and aged care settings.19–21 These outbreaks highlighted 
socioeconomic inequities, with many essential industries 
employing disadvantaged people such as migrant workers 
in low- wage positions on casual contracts.22 Many cannot 
work from home, have little or no sick leave, and eschew 
isolation or quarantine for fear of losing employment.23 
Moreover, many migrant families and households live 
communally and share transportation, making physical 
distancing near impossible.24 The Victorian popula-
tion is culturally and linguistically diverse (CALD), with 
28% born overseas in more than 200 countries; another 
21% have at least one parent born overseas. Twenty- six 
per cent speak a language other than English at home, 
including 3.2% Mandarin, 1.3% Arabic and 0.1% Dinka.25 
Following early outbreaks of COVID- 19 within Victorian 
African and Chinese communities and widespread media 
reporting,26 there arose concern about stigma towards 
these communities and the lack of culturally appropriate 
information.27 Collectively, these economic, behavioural 
and social factors increase risk of COVID- 19 transmission 
among these and other priority populations. We refer to 
populations at heightened risk of COVID- 19 transmission 
or illness as priority populations/groups; and under-
standing their transmission dynamics and social networks 
and predicting COVID- 19 outbreaks to enable targeted 
support and resourcing is critical. Combatting new vari-
ants in coming years will require governments to respond 
rapidly to adaptive public health advice and sustain health 
system capacity. Crucially, future responses will occur 
in a context of community fatigue, related both to the 
disease and associated social restrictions. This will reduce 
government’s appetite and social licence to reintroduce 
mitigation policies and the community’s willingness to 
follow them, lowering their effectiveness. Government, 
public health officials and the community must balance 
the need to contain COVID- 19 with the social, health and 
economic consequences of restrictions.

On 5 May 2023, WHO Director- General announced that 
given the disease was now well established and ongoing, 
COVID- 19 no longer constituted a public health emer-
gency of international concern. Globally, population- 
level immunity has increased significantly, due to vaccine 
uptake along with infection- induced immunity, or the 
combination of both (hybrid immunity). Countries 
have lifted most or all public health and social measures 
following significant reduction in rates of hospitalisation, 
admission to intensive care units and deaths across all age 
groups.28 29 While this health indicators clearly mark the 
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end to a global emergency, the virus continues to spread 
and evolve and COVID- 19 remains a threat, especially to 
older persons and adults with underlying health condi-
tions. WHO has recently released a ‘Roadmap on uses of 
COVID- 19 vaccines in the context of Omicron and high 
population immunity’30 which assumes that the virus 
will continue to evolve but cause less severe disease with 
possible surge in infections that will require booster doses 
to maintain protection in the high priority groups. High 
priority- use groups including older adults, other adults 
with multiple comorbidities that place them at risk of 
severe disease, were recommended to have additional 
booster doses 6–12 months after the last dose. Booster 
vaccine doses were also recommended for additional 
subpopulations with special considerations including 
people with severe immunocompromising conditions, 
pregnant adults/adolescents, health and care workers 
with direct contact with patients.

Understanding the experience and needs of high- 
priority groups, who may face additional barriers 
to accessing information and support, particularly 
around future vaccine boosters is vital. Moreover, deter-
mining how social relationships influence attitudes and 
behaviours within these communities, alongside other 
individual- level factors such as confidence in government 
and fear of COVID- 19, can inform the development of 
culturally appropriate and effective information and 
support services.31 Given the rapid spread of information 
of COVID- 19 through social media, it will be important 
to understand how perceptions and practices around 
COVID- 19 could be influenced by social networks online 
both in Australia and internationally, and global news 
outlets.32 To inform ongoing COVID- 19 control measures 
and help prevent harmful health consequences of COVID- 
19, including the growing burden of long COVID and the 
socioeconomic pressures of a prolonged pandemic, it is 
important to understand communities’ experiences, atti-
tudes, behaviours and needs over time.

Objectives
The Optimise Study is a multidisciplinary research plat-
form with four main objectives:

 ► Collect empirical data (behaviours, attitudes and 
experiences of COVID- 19 and government responses) 
from priority populations and identify factors that 
influence adoption of risk mitigation strategies.

 ► Describe and monitor the unintended health, social 
and economic consequences of COVID- 19 transmis-
sion prevention measures.

 ► Collect empirical data on social contacts and mixing 
patterns, particularly for key priority groups, to inform 
dynamic social network and transmission models and 
explore how social connection influences attitudes 
and behaviours within networks.

 ► Test the acceptability, feasibility and effectiveness of 
new and existing intervention strategies (diagnostic, 
therapeutic, behavioural and social) to guide the 
Australian Government’s COVID- 19 response strategy.

METHODS AND ANALYSIS
The Optimise Study has three components:

 ► A longitudinal cohort study of Victorian adults and 
their social networks (September 2020 to December 
2024); participants’ are followed for up to 24–48 
months and data can be linked to map social connec-
tions. In addition, brief snapshot surveys were 
introduced to gather rapid information about the 
acceptability of new policies and ongoing behaviours 
(September 2021 to August 2023).

 ► Qualitative interviews and focus group discussions 
(FGDs) at key time points with purposively recruited 
cohort participants to capture in- depth information 
about opinions, attitudes and beliefs about and adop-
tion of COVID- 19 mitigation strategies.

 ► Community engagement groups (CEGs), formed to 
interpret the cohort and qualitative interview research 
findings to inform recommendations for policy and 
practice.

Optimise Study collaborators implement additional 
substudies of specific priority populations to increase 
the breadth and depth of the findings. Information is 
reported frequently to governments and the commu-
nity. We used the Standard Protocol Items: Recommen-
dations for Interventional Trials reporting guidelines33 
and details of Optimise Study registry information are 
detailed in online supplemental file 1 (table 1).

Longitudinal cohort
Study design
The longitudinal cohort and social network study aims to 
recruit approximately 1000 Victorians. It involves social 
network analysis to inform responses to COVID- 19, so 
uses snowball sampling for recruitment and collects data 
on the interactions and connections between participants 
to understand transfer of knowledge, attitudes and prac-
tices.34 35 It targets priority populations considered to 
be at risk of contracting COVID- 19, developing severe 
COVID- 19, experiencing negative impacts of govern-
ment restrictions introduced to reduce COVID- 19 trans-
mission, or having difficulty understanding or following 
restrictions. ‘Seed’ participants are from selected priority 
populations, meaning the cohort does not represent the 
broader Victorian population.

Optimise recruits from two groups:
 ► Group 1: people diagnosed with COVID- 19 (within 

the past 7 days) or notified as ‘close contacts’ of a 
person with COVID- 19.

 ► Group 2: people not currently infected with COVID- 19 
but at heightened risk of infection and/or adverse 
outcomes of COVID- 19 infection and/or public 
health measures (eg, worse employment conditions, 
housing or access to primary healthcare).

Over the study, participants complete 16 data collec-
tion tools at baseline (one key people nomination, one 
baseline survey, then 14 prospective daily diaries) then 
five data collection points each month (one monthly 

https://dx.doi.org/10.1136/bmjopen-2023-076907
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follow- up survey and four follow- up diaries), plus addi-
tional surveys if they test positive for COVID- 19 or are a 
close contact.

Sampling and sample size
Snowball sampling was used to recruit individuals and 
their contacts. Seeds are sampled purposively from priority 
populations (layer 0) and asked to nominate people they 
consider ‘key’ in their day- to- day lives (meaning relatives, 
people with whom they live, discuss personal matters, 
give or receive practical support, interact frequently, 
and/or share hobbies or sport; ‘key people’ hereafter). 
Layer 0’s key people are recruited (layer 1 participants), 
and nominate their own key people (layer 2) (figure 1). 
Layer 2 participants are asked to nominate key people, 
for the purposes of social network analysis, but they are 
not recruited.

The study aimed to recruit ~1000 participants, based 
on 200 seed participants and anticipating 1–2 key 

people recruited from each participant in layers 1 and 
2. Sample size calculations were based on targets for 
priority groups. Layer 0 target numbers were revised as 
the study progressed to respond to pandemic dynamics 
and emerging priority populations, and because fewer 
key people (layers 1 and 2) were recruited than antici-
pated. Additional priority populations and targets were 
introduced throughout the follow- up period as the 
epidemiology evolved and new priority populations were 
identified. Priority populations and targets are shown 
in table 1. Definitions of priority populations, sampling 
strategies and COVID- 19 case definitions are included in 
online supplemental file 1 (table 2).

Participants
Participants are eligible if they are in a target group and 
meet the following inclusion criteria:

 ► Aged ≥18 years.
 ► Resident of Victoria, Australia.
 ► Willing and able to provide informed consent to 

participate in a survey/interview over the phone in 
English, or in Arabic, Mandarin or Dinka (AMD) 
when a bilingual data collector is available.

 ► Provide a valid email (Participants completing all 
tools by phone interview do not require an email 
address for study communications, but, if available it 
is recorded to assist with conflict resolution in social 
network analysis.) and phone number.

 ► Have access to the internet to complete online surveys 
or a phone to undertake phone interviews.

Participants are excluded if they are:
 ► In hospital or too unwell to participate at recruitment.
 ► Not currently residing in Victoria.
 ► Aged <18 years.

Figure 1 Example of snowball recruitment for the Optimise 
Study.

Table 1 Seed participants by subgroups

Target group

Target 
number 
of seed 
participants

Initial targets*

  Group 1

   Recent COVID- 19 cases 30

  Group 2

   Healthcare workers 20

   Aged- care workers 20

   High- risk workplace (factory/distribution 
workers)

20

   People residing in regional centres 30

   People with pre- existing chronic 
illnesses

40

   People speaking a language other than 
English at home

40

Total 200

Additional targets*

  Group 1

   Hotel quarantine workers 20

  Group 2

   People aged 18–24 20

   Arabic/Mandarin/Dinka (AMD)- speaking 
participants

40

Total 80

*During 2021, young people and people working in hotel 
quarantine programmes emerged as groups with high COVID- 19 
incidence, so additional seed sets were added to the recruitment 
target. Recruitment targets for people who spoke AMD as their 
preferred language were added in response to concern about 
stigma towards African and Chinese communities and lack of 
culturally appropriate information.

https://dx.doi.org/10.1136/bmjopen-2023-076907
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Recruitment
Seeds are recruited through paid and unpaid social 
media advertisements and flyers distributed via commu-
nity and industry groups, community- based organisa-
tions and professional networks. Targeted social media 
advertisements reach priority groups based on age range, 
location, setting, gender and self- nominated interests 
(eg, health and social welfare). Advertisements and flyers 
direct potential participants to the study website, where 
they can submit an expression of interest (EOI).36 The 
EOI includes questions to categorise seeds and assess 
their eligibility (table 1).

In September 2021, specific recruitment and data 
collection strategies were developed to enable people 
born overseas or speaking a language other than English 
at home to participate.37 Trained bilingual data collec-
tors from AMD- speaking communities were employed to 
support recruitment and data collection in participants’ 
languages. Data collectors use online advertisements, 
flyers and posters translated into AMD (with English). 
Flyers and posters are distributed to community service 
organisations and promoted on local AMD- language 

radio stations and social media platforms, including 
WeChat, Weibo and WhatsApp.

EOI forms translated into Arabic and simplified Chinese 
were available on the study website; Dinka is primarily a 
verbal language, so the EOI form is in English with some 
accompanying Dinka translation. Bilingual data collec-
tors aimed to prioritise recruitment of participants who 
face additional barriers to accessing information and 
support during the COVID- 19 pandemic. They used the 
following additional recruitment criteria: people with: 
low English proficiency, low technological proficiency (ie, 
could not self- complete surveys), have recently emigrated 
to Australia and are ineligible for government support.

When feasible, each participant is assigned a single data 
collector responsible for communication and follow- up 
to promote continuity and rapport. All potential partic-
ipants receive an initial phone call from a data collector 
who explains the study, including its aims, procedures, 
participation requirements and reimbursements. When a 
potential participant expresses interest, the data collector 
administers the screening questions, confirms eligibility 
and records consent (see online supplemental file 2). 

Table 2 Overview of data collection tools and scheduling

Data collection 
tool Participants Administration

Expected time 
to complete 
(minutes) Frequency Schedule

Expression of 
interest/screener 
form

Layer 0 Self 5 Once Pre- recruitment

Layer 1 and 2 Interviewer 5 Once Day 0

Key people form 
(baseline)

All participants Interviewer 15 Once Day 0

Retrospective diary Participants classified 
as a recent COVID- 19 
case of close contact 
at recruitment

Interviewer 15 Once Day 0

Baseline surveys All participants Self or interviewer- 
administered

30 Once Day 0–7

Prospective daily 
diary

All participants Self or interviewer- 
administered

5–10 Daily Days 1–14

Follow- up surveys All participants Self or interviewer- 
administered

20 Monthly Every 4 weeks 
starting from week 5

Key people form 
(follow- up)

All participants Incorporated into 
follow- up surveys

N/A Monthly Repeated every 4 
weeks

Follow- up diary All participants Self or interviewer- 
administered

5–10 4 days/month Starting from week 5 
or directly after daily 
diary completed

COVID- 19 event- 
based diaries

Participants classified 
as a recent COVID- 19 
case or close contact 
in diaries or surveys

Self or interviewer- 
administered

5–10 Trigged by 
event

Manually assigned 
at timepoint where 
the participant 
tests positive or is 
a household like 
contact

Snapshot surveys All participants Self or interviewer- 
administered

5–10 Ad hoc September 2021 to 
August 2023

https://dx.doi.org/10.1136/bmjopen-2023-076907
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Informed consents are provided by all participants to 
enter the cohort, collected verbally and documented 
in the study database, with additional consent provided 
prior to any of the substudies. Data collectors abandon 
recruitment after three unsuccessful contact attempts or 
if the study candidate declines.

Data collection procedures
We collect data across a broad range of domains, 
including sociodemographics, work and study circum-
stances, finances, health behaviours, access to services 
and information, social connectedness, mental health, 
knowledge of COVID- 19, attitudes towards COVID- 19 
prevention measures and contact with people. Data 
collection follows a standardised and high- frequency 
procedure, including once- off surveys, baseline surveys 
and contact diaries, repeated monthly follow- up surveys, 
repeated weekly follow- up contact diaries, and COVID- 19 
event- based diaries. Recruitment into the longitudinal 
cohort commenced in September 2020 and closed in 
December 2021 when the target sample size was achieved. 
Once funding was secured to support recruitment of 
new priority populations, including from AMD- speaking 
communities, follow- up was extended and participants 
could complete up to 24 months of monthly follow- up 
surveys and diaries and annual surveys for up to 48 
months to allow ongoing generation of data to inform 
public health policy (September 2020 to December 
2024). In addition to the standardised longitudinal data 
collection, cross- sectional snapshot surveys were devel-
oped and deployed ad hoc across 2021–2023 to collect 
more in- depth data on participants’ behaviours and atti-
tudes to new government policies and COVID- 19 mitiga-
tion strategies.

Participants can withdraw from the study at any time by 
emailing the study team or sending an SMS. We unenrol 
participants who have not completed a baseline survey 
within 10 days of recruitment and are unresponsive to 
repeated follow- up attempts.

Baseline data collection
An interview guide for all data collection tools was 
translated into AMD through an accredited translation 
service and reviewed by our bilingual data collectors for 
cultural appropriateness. Following consent, participants 
complete a phone interview with a data collector who 
administers the key people form and asks participants to 
designate their preferred data collection method:

 ► All tools are interviewer- administered by telephone in 
the relevant language.

 ► Self- complete daily contact diaries and follow- up 
contact diaries in English, Mandarin and Arabic. 
Consent, key people, retrospective diary, baseline and 
follow- up surveys are administered over the phone 
with a bilingual data collector.

 ► Participants who speak a language other than English 
at home and are fluent in English can self- complete 
all tools in English.

Participants are automatically assigned to the relevant 
data collection tools and subsequent schedule of surveys 
and diaries for the follow- up period (see figure 2 and 
table 2). For self- administered tools, the participant is 
sent a secure link by email and/or SMS (as preferred). 
Automated reminder emails or SMS are sent to partici-
pants with surveys due for completion each Monday at 
08:00 am. For interviewer- administered tools, a data 
collector contacts participants when a survey or diary is 
due. Participants have 7 days to complete assigned tools 
before they expire. Up to three SMS, email and phone 
reminders prompt participants to complete baseline and 
follow- up surveys for interviewer- administered surveys. 
Individual reminders are not provided for daily diaries.

All participants complete a key people form during 
the baseline interview, allowing data collectors to target 
eligible individuals for recruitment. Participants can 
nominate a maximum of 50 key people all together, 
but a maximum of eight per participant are selected for 
attempted recruitment (layers 1 and 2). If the participant 

Figure 2 Overview of standardised quantitative data collection tools and scheduling for a 12- month period*. *As recruitment 
was extended to include additional recruitment targets—the following up period was extended to a maximum of 24 months. 
EOI, expression of interest.
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gives permission and contact details for more than eight 
key people, a key people with the most in- person contact, 
are prioritised for recruitment.

Participants then complete a baseline survey about 
demographics, impacts of COVID- 19, baseline behaviours 
(including social, health and lifestyle factors) before 
the pandemic, and attitudes to, knowledge and uptake 
of COVID- 19- related mitigation strategies. A baseline 
prospective daily diary is then completed online on days 
1–14 after recruitment to collect information on partic-
ipant’s health, isolation/quarantine status, mood and 
detailed data on their contacts on the previous day. For 
participants who complete the baseline diaries with the 
assistance of a data collector, instead of daily interviews, 
the diaries are completed across two interviews, with data 
collected retrospectively for the previous 7 days.

For participants who report testing COVID- 19 posi-
tive or being a close contact in the 7 days before base-
line (group 1), a retrospective diary is administered with 
interviewer assistance to establish a timeline of COVID- 19 
events and capture experiences of quarantine, isolation 
and adoption of public health directions.

Follow-up data collection
Follow- up commences 28 days after recruitment; all 
participants receive individualised links via email or 
SMS, or a phone call from a data collector, to complete a 
follow- up survey. The follow- up surveys collect the same 
content as the baseline surveys, but cover the previous 4 
weeks. Follow- up surveys also ask participants about face- 
to- face and digital contact with key people in the previous 
4 weeks and allow them to nominate new key people.

Participants are invited to complete four follow- up 
diaries in a month scheduled randomly for two week-
days and two weekend days to capture data on COVID- 19 
testing, COVID- related symptoms, being a ‘close contact’ 
in the previous 7 days, and information on mood and 
details of people with whom they interacted ‘yesterday’. 
The follow- up diaries are designed to assess social inter-
actions, cooperation with government restrictions, and 
COVID- 19- related health, and enable timely identifica-
tion of COVID- 19 diagnoses or close contacts and trigger 
a manual assignment of a COVID- 19 event- based dairy 
(described below). After 12 months, all participants 
receive a message at the start of their next follow- up survey 
and follow- up diary congratulating them on their partici-
pation and informing them that the study is continuing. If 
they complete these tools, they are automatically assigned 
to another 12 months of follow- up surveys and diaries.

COVID-19 event-based diaries
If participants reported that they had tested positive for 
COVID- 19 or are identified as a close contact in any of 
the monthly follow- up surveys or diaries, they are invited 
to complete an event- based diary to collect information 
on testing experience, health status, symptoms, disease 
severity and ability to complete their 7 days of isolation 
or quarantine. It also collects detailed data on personal 

interactions in the period starting 2 days before symptoms 
developed or they tested positive (whichever came first).

Snapshot surveys
To inform ongoing changes in Victorian Government 
policy during the pandemic, we design (on request, within 
10 business days) and deploy ad hoc cross- sectional snap-
shot surveys to collect more in- depth data on participants’ 
opinions, behaviours and attitudes to new government 
policies and COVID- 19 mitigation strategies. Distinct 
from the 24- month follow- up cohort schedule, snap- 
short surveys are deployed on an ad- hoc basis. All cohort 
participants are invited to complete a snapshot survey, 
self- completed and in English, within 7 days; meanwhile, 
bilingual data collectors administer 15 phone surveys in 
AMD.

Data collection tools
Data collection tools, their rationales and key domains 
are described below:

 ► EOI/screen (see online supplemental file 3A): 
publicly available form to register interest in the study, 
assess study eligibility and key target recruitment 
group membership, collect contact details and prefer-
ences for data collector call- back.

 ► Key people form (see online supplemental file 
3B): collects data on key people to inform snowball 
recruitment, social network mapping and analysis of 
COVID- 19 infection spread and social network influ-
ence on behaviours and attitudes. Based on previous 
social network analysis forms.38

 ► Baseline retrospective daily diary (see online supple-
mental file 3C): collects data from participants 
recently diagnosed with COVID- 19 and/or notified as 
a close contact in the previous 7 days. This interviewer- 
administered survey targets the timing and sequence 
of events surrounding COVID- 19 transmission over 
the previous 14 days, including interactions with 
healthcare services and the Victorian Government 
COVID- 19 contact tracing team, living arrangements, 
and isolation or quarantine. Data collected includes 
testing and diagnosis, potential exposure, and symp-
tomatic period.

 ► Baseline survey (see online supplemental file 3D): 
collects data (within 7 days of recruitment) on demo-
graphics; health and well- being; healthcare utilisa-
tion; COVID- related health and attitudes; vaccination 
attitude, uptake and barriers; and knowledge of and 
attitude to public health measures and restrictions. 
Questions on residence type, tenure and unpaid 
care and responsibilities follow the 2016 Census of 
Population and Housing.39 Occupation and industry 
questions follow the Australian and New Zealand 
Standard Industrial Classification, 2006.40 Financial 
hardship questions (eg, missing meals) follow the 
Household Expenditure Survey and Survey of Income 
and Housing 2009–2010. Social connectedness ques-
tions (eg, frequency of visiting friends) follow Dias et 

https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
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al.41 Long- term illness, age and disability questions 
follow the Australian Longitudinal Study on Women’s 
Health.42 Mental health was assessed by the General-
ised Anxiety Disorder 7- item (GAD- 7)43 and Personal 
Well- being Index- Adult.44 Questions about confidence 
in government agencies follow the 2019 Canterbury 
Well- being Survey.45

 ► Baseline prospective daily diary (see online supple-
mental file 3E): collects data via self- administered 
online surveys every day for 14 days after recruitment 
and consent. Each diary asks about health (adapted 
from FluTracking),46 isolation/quarantine status, 
mood and personal interactions on the previous day. 
Data collected for each contact named includes details 
about the relationship, age and gender, location where 
contact occurred (inside/outside), purpose and dura-
tion of contact, and if physical contact occurred. If 
the participant cannot name all contacts due to high 
number, confidentiality or preference, they are asked 
to estimate the number of additional contacts per 
location.

 ► Follow- up survey (see online supplemental file 3F): 
collects data every 4 weeks, starting from week 5. 
This survey includes the same domains as the base-
line survey but targets current circumstances and 
changes in the previous 4 weeks to enable assessment 
of COVID- 19 impacts and behaviours and attitudes.

 ► Follow- up daily diary (see online supplemental file 
3G): collects data for 2 weekdays and two weekend 
days every 4 weeks (average 1 day/week), starting 
from week 5. In addition to asking about contacts on 
the previous day, the follow- up diary elicits informa-
tion on health, isolation and quarantine status in the 
previous 7 days. The 7- day recall enables detection 
of participants with new COVID- 19 events, including 
diagnosis and notification as a close contact, and 
establish a timeline of related events. If new COVID- 19 
events are detected and confirmed with the partici-
pant (case or close contact), then the participant will 
be invited to complete a COVID- 19 event- based diary.

 ► COVID- 19 event- based diary (see online supplemental 
file 3H): collects data from participants diagnosed 
with COVID- 19 and/or notified as a close contact of 
a case during the follow- up period. They are manu-
ally assigned an event- based diary scheduled for 7 days 
after their date of diagnosis or notification of being 
a household contact. The diary captures participants’ 
health status and recent COVID- 19 transmission or 
exposure information, including interaction with 
healthcare services and the Victorian Department of 
Health, living arrangements, and isolation or quar-
antine. Data collected includes testing and diagnosis, 
potential exposure, and symptomatic period.

 ► Snapshot surveys (see online supplemental file 
4A- F): collects data from participants at key time 
points in the epidemic to assess behaviours and atti-
tudes to COVID- 19 topics and government policies. 
Topics include behaviours over Summer 2021–2022, 

incentives and barriers to vaccination, concerns about 
children returning to school, influence of potential 
cessation of the Victorian pandemic declaration, 
impacts of long COVID, and COVID- 19 testing, 
prevention and response in schools.

Reimbursement
Participants are reimbursed monthly for their efforts with 
electronic gift vouchers redeemable at major retailers. 
Initially, participants were reimbursed $A35 for the base-
line survey and $15 if at least 10 (of 14) baseline prospec-
tive daily diaries were completed. For each month of 
follow- up, participants received $2.50 per follow- up daily 
diary and $25 per follow- up survey completed. Partic-
ipants who test positive for COVID- 19 or are a notified 
close contact are invited to complete an event- based 
diary each day for 14 days ($15). This was simplified 
in December 2020 to $50 for all recruitment and base-
line data collection, $35 each month for completion if 
any follow- up was completed in that month (minimum 
one follow- up diary) and $15 for COVID- 19 event- based 
diaries. If a participant is retained for 12 months, and 
completes a baseline and at least one follow- up survey a 
month, they are reimbursed $470. AMD- speaking partici-
pants are offered more flexible reimbursement methods 
(bank transfer or a mailed visa debit card) to overcome 
cultural and linguistic issues with electronic gift cards.

Data collection and management
To facilitate collection of social network data, we use 
NetCollect (V.2.1.94, SNA Toolbox), a purpose- built 
online data- capture platform.38 The software and 
data are hosted on the Burnet Institute’s local servers. 
NetCollect automatically sends survey links via email 
or SMS according to each participants’ data collection 
schedule, starting from date of consent. A data manage-
ment plan and data dictionaries were developed and 
shared with all study collaborators. Quantitative data 
preparation, cleaning and analyses are conducted using 
R V.4.1.2.47 Data cleaning and analysis code is stored 
in Git for version control. Survey and network data are 
automatically extracted every fortnight via an applica-
tion programming interface. To ensure timely identified 
of new COVID- 19 cases and close contacts across the 
following period, NetCollect was programmed to notify 
Slack (a data communication platform) of notifications 
from survey responses. Slack prompts a data collector to 
contact the participant and invite them to complete retro-
spective diaries.

Data preparation for social network analysis
NetCollect offers data matching algorithms to identify 
and eliminate duplicate contact nominations within a 
person’s social networks. This conflict resolution process 
involves reviewing all study participants, key people and 
daily contacts for similarities in name and other char-
acteristics and identifying probable matches according 
to specific rules. From this, Optimise and Swinburne 

https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
https://dx.doi.org/10.1136/bmjopen-2023-076907
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study researchers review and verify matches manually 
through a separate algorithm. Multiple nominations of 
one individual are combined into a single record that 
contains all network information. Data analytics capacity 
is currently being integrated into NetCollect to support 
social network exploration and visualisation without data 
export to third- party software.

Data analysis and key outcomes
Each month the study executive identifies a topic for 
reporting, which informs the selection of key outcomes 
of interest. The topic is often related to a critical issue 
affecting the community and/or a government decision, 
such as a testing uptake, and acceptance of public health 
restrictions or a new vaccine roll- out. These topics inform 
the qualitative interviews and CEG discussions.

Data from the longitudinal surveys and diaries are anal-
ysed with respect to six focus areas:

 ► Uptake of COVID- 19 risk mitigation strategies 
including isolation, quarantine, vaccines, mask 
wearing, physically distancing.

 ► Knowledge of COVID- 19 restrictions and confidence 
in government decision- making.

 ► Average number of contacts with key people per day 
and in different settings.

 ► Changes in work and finances due to COVID- 19 
pandemic restrictions.

 ► Changes in lifestyle and social engagement due to 
COVID- 19.

 ► Changes in physical and mental health due to 
COVID- 19.

For monthly reporting, a specific relevant topic from 
the focus areas is selected and we report on key outcomes 
from each month:

 ► What proportions of people are adopting risk mitiga-
tion strategies and are they experiencing any unin-
tended health/financial/well- being consequences?

 ► Do sociodemographic covariates influence adoption 
of risk mitigation strategies and experience of unin-
tended health/financial/well- being consequences?

 ► Does adoption of risk mitigation strategies and expe-
rience of unintended health/financial/well- being 
consequences vary over time?

Ordinal, nominal and binary data are summarised 
using frequencies and proportions for serial cross- 
sectional data. χ2 tests assess dependencies between survey 
responses for key outcomes and demographic variables, 
including gender, age group, employment status, health-
care worker status, if they have children (specifically in 
relation to vaccine uptake), country of birth, language 
spoken at home and household income. Continuous 
outcomes are assessed using mean, median and quan-
tiles. T- tests and Wilcoxon tests are used to detect differ-
ences between demographic groups. Composite variables 
are formed as appropriate and any standard scales (ie, 
GAD- 7 and Personal Well- being Index) are assessed using 
standard methodology.43 44 Missing data are assessed for 

causes (ie, missing completely at random, missing at 
random and missing not at random) and handled using 
multiple imputation or full information direct maximum 
likelihood if appropriate.

MPNet V.1.0448 is used for the statistical analysis of 
social network data using exponential random graph 
models and auto- logistic actor attribute models. This 
approach is used to consider whether individual mental 
health, vaccination attitudes and other characteristics are 
linked to specific network substructures in which individ-
uals are embedded.

Qualitative interviews and focus groups
Study population and recruitment
Approximately 40 cohort participants are purposively 
sampled and recruited for in- depth interviews (n=25) 
and two FGDs (n=15) annually to capture experiences 
in different restriction periods and COVID- 19 epidemic 
contexts. Participants invited to participate in a qualita-
tive interview or FGD are sent an additional participant 
information and consent form; verbal consent is obtained 
before interview or FGD commencement and docu-
mented in a consent database.

Qualitative data collection tools and key measures
Interviews and FGDs are conducted by Zoom or telephone 
(interview only) and last approximately 1 hour. They are 
facilitated by an experienced qualitative researcher using 
a semi- structured guides (online supplemental file 5A- C) 
that evolve in line with changes in the COVID- 19 context, 
trends identified in the quantitative data, and/or changes 
in state and federal government COVID- 19 responses. 
Interview and FGD participants receive a $50 electronic 
gift voucher as reimbursement.

Data collection and management
Qualitative interviews and FGDs are audio- recorded 
and data transcribed verbatim by an external transcrip-
tion service within 2 weeks. Audio files and transcripts 
are stored on a secure Burnet Institute server. Following 
transcription, the audio files are destroyed. De- identified 
transcripts and baseline demographic data are uploaded 
to a central NVivo (V.10) file49 stored securely on a Burnet 
Institute server.

Data analysis and key outcomes
Qualitative analysis has preliminary, rapid and in- depth 
components. For preliminary analysis, interviewers 
complete a participant template following an interview 
to provide a high- level summary and initial reflections 
based on audio recordings. For rapid analysis, inter-
viewers spend approximately 1 hour coding transcripts 
using NVivo,49 applying pre- set coded themes and coding 
emerging themes. A summary of findings informs recom-
mendations for policy and practice in monthly reports to 
the Victorian Government. In- depth inductive analyses, 
undertaken by members of the qualitative research team, 
identify new themes that are then aligned with existing 

https://dx.doi.org/10.1136/bmjopen-2023-076907
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evidence on COVID- 19 and broader related community, 
health and resilience topics.

Community engagement groups
Study population and recruitment
To augment the longitudinal data, the CEGs provide 
interpretation of the cohort findings, generate new 
research topics/questions and assist in developing recom-
mendations in response to these findings for government 
reports. The initial CEG comprised representatives of 
populations prioritised in the Optimise cohort (not 
participants): healthcare workers, international students, 
older people, people with chronic disease, young people, 
people who have had COVID- 19, people living in regional 
Victoria and people living in crisis accommodation.

In September 2021, as additional target groups were 
added to the cohort, a CALD CEG was recruited to better 
represent the needs of multicultural (including Afghan, 
Fijian and Pasifika, Indian and South Asian) commu-
nities. Recruitment for both CEGs occurred through 
community leaders, representatives of community organ-
isations and referrals through exiting organisational 
research networks.

CEG data collection tools and key measures
CEG teleconferences are held monthly with up to 10 
participants per meeting. The topic under discussion is 
informed by the key issue identified for reporting in the 
monthly report provided to government (for more detail 
on topic guides see online supplemental file 6). A draft 
of the monthly Optimise report is provided to the CEG a 
week in advance of the meeting with the meeting agenda.

Each CEG meeting lasts approximately 90 min. Partic-
ipants give their perceptions of the implications of the 
monthly report findings for their communities and 
their recommendations for government messaging or 
pandemic response.

CEG members receive a stipend of $112.50/meeting 
for their participation (including preparation time), paid 
as a digital gift voucher.

Data collection and management
Each CEG meeting is audio- recorded, detailed notes 
are taken and key quotations are transcribed by study 
researchers. Identifying information is redacted or 
concealed with pseudonyms. The digital records are 
stored on a password- protected La Trobe University 
network drive accessible only to study researchers.

Data analysis and key outcomes
CEG meeting data is analysed using framework thematic 
analysis, and summary notes of the discussion are circu-
lated to members for approval. The CEG findings are then 
incorporated into the monthly Optimise report provided 
to the Victorian Government. Outcomes include:

 ► Reflections on the monthly report findings based on 
personal experience and community insights.

 ► Perceived implications of the findings for their 
communities.

 ► Recommendations for government messaging or 
pandemic response.

Patient and public involvement
We piloted the study tools on a small group of COVID- 19 
patients and members of the public before recruitment 
began. Extensive consultation with bilingual data collec-
tors was undertaken to inform translations of all study 
tools and adaptation of the study design for people unable 
to participate in English. Community representatives are 
invited to participate in CEGs, which review study find-
ings and interpret research findings to inform policy and 
practice recommendations.

ETHICS AND DISSEMINATION
Ethical considerations
The Optimise longitudinal cohort and qualitative inter-
views are approved by the Alfred Hospital Human 
Research Ethics Committee (# 333/20). The Opti-
mise Study CEG is approved by the La Trobe University 
Human Ethics Committee (# HEC20532). All participants 
provided informed verbal consent to enter the cohort, 
which is documented in the study database, with addi-
tional consent provided prior to any of the substudies. 
The Optimise Study involves collecting personal and 
identifiable data for social network analysis, participant 
follow- up and reimbursement. A distress protocol was 
developed to manage any participant who indicates signif-
icant distress or thoughts of self- harm or suicide during 
an interview, and a list of support services is offered after 
baseline and follow- up surveys. Data is treated confiden-
tially with access restricted to the study team. Additional 
security measures and access restrictions apply to partici-
pant contact information for reimbursements. All partici-
pants and nominated contacts are automatically assigned 
a unique identification number. Deidentified data is 
extracted for data analysis from NetCollect using only the 
unique identifier and is only available to authorised study 
staff and collaborators. Identifiable data is extracted by 
the data management team and utilised by authorised 
staff for follow- up contact with participants, network 
data linkage and reimbursements. Data used for quality 
assurance, reporting and analysis is re- identifiable and is 
stored on a secure server at the Burnet Institute. Non- 
identifiable data is retained for 7 years.

Publication and dissemination
Reports are published on a public website: https://opti-
misecovid.com.au/study-findings/. Seventeen monthly 
reports and four special issue snapshot reports have been 
developed to date, on thematic topics including testing 
and strategies to improve uptake; vaccine confidence 
and preparedness; social networks and mixing patterns; 
gendered impacts of COVID- 19; impact on income and 
finances, and impact of government restrictions on risk 
mitigation strategies; school- based testing; reimburse-
ment for vaccination; and impact of COVID on CALD 

https://dx.doi.org/10.1136/bmjopen-2023-076907
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communities. Publications related to the Optimise Study 
and any substudies that are prepared and submitted to 
peer- reviewed journals.37 50–53

Study status
Recruitment into the longitudinal cohort component 
occurred from September 2020 to December 2021, with 
24 months of follow- up. Monthly longitudinal surveys 
ceased in August 2022, after which data collection shifted 
to annual follow- up periods until December 2024. Data 
collection through qualitative FGDs, CEGs and snap-
shot surveys continued, with the most recent snapshot 
survey deployed in December 2022 to January 2023. Low 
COVID- 19 case numbers in Victoria in 2020 and much of 
202154 meant that recruitment of recent COVID- 19 cases 
and close contacts into group 1 was limited, but recruit-
ment into group 2 met or exceeded most recruitment 
targets (table 3). A total of 779 participants were recruited 
and completed a baseline survey and contributed to the 
longitudinal cohort between September 2020 and August 
2022, of which 651 were still active in August 2022.

As of August 2022, the Optimise Study had collected 
data from 712 participants; 651 participants remain active 
(table 3) and 51 participants have withdrawn.

Seven rapid snapshot surveys were deployed between 
September 2021 and January 2023. The August 2022 
snapshot survey examined the frequency and impacts of 
long COVID; of 653 participants invited to complete the 
survey, 499 (76%) responded and almost half (243/499) 
of participants had been infected with COVID- 19 at least 
once since the beginning of the pandemic (December 
2019). Twenty- four semi- structured qualitative interviews 
have been conducted (7 in December 2020, 17 over May 
to June 2021), contributing to monthly reports. Three 
FGDs were held in July 2022 (n=20), targeting partici-
pants who reported having long COVID and generating 
insights into the snapshot survey reports. Seven CEG 
members were recruited in January 2021. They partici-
pated in 10 CEGs between February and November 2021, 
contributing to monthly reports. Twelve CALD CEG 
members were recruited in September 2021, and contrib-
uted to two CALD CEGs between September and October 
2021. The two CEGs were combined and another four 
CEG meetings held between March and September 2022 
to provide insights into the snapshot surveys.

DISCUSSION
The is one of the largest social networks study conducted 
in Australia. Our baseline recruitment data demonstrates 
high willingness to engage in a complex, data- intensive 
longitudinal study of COVID- 19. Localised and timely 
data collection is imperative for informing public health 
policy that is both community- centred and evidence- led. 
The Optimise platform provides empirical and timely 
information about key populations at risk of contracting 
COVID- 19 and/or experiencing negative impacts of 
associated government restrictions. The frequent and 

Table 3 Active cohort participants, August 2022

Total

n %

Total 651 100

Age

  15–24 99 15.3

  25–34 131 20.2

  34–44 105 16.2

  45–54 108 16.7

  55–64 115 17.7

  64 90 13.8

Sex

  Male 166 25.5

  Female 484 74.3

  Other 1 0.2

Aboriginal or Torres Strait Islander

  Yes 3 0.5

  No 648 99.5

Country of birth

  Australia 417 64.1

  Other 234 35.9

Language spoken at home

  English 532 81.7

  Language other than English 
(LOTE)

119 18.3

LOTE spoken at home (top 3) 119

  Arabic 32 26.9

  Mandarin 32 26.9

  Hindi or Urdu 11 9.2

Group 1 target population

  Recent COVID- 19 case 9 1.4

  Close contact 17 2.6

  Quarantine worker 29 7.6

Group 2 target population*

  Pre- existing chronic health 
condition

170 26.3

  Aged care worker 31 4.8

  Healthcare worker 117 18.1

  Regional Victoria 116 18.0

  High- risk workplace† 31 4.8

Culturally and linguistically diverse 
recruited through bilingual data 
collectors‡

71 10.7

  Arabic 33 47.1

  Chinese 29 41.4

  Dinka 8 11.4

Young people 93 14.7

Recruitment layer

Continued
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detailed information being collected by the Optimise 
Study improves understanding of the economic and 
social barriers faced by priority populations. However, this 
study has some limitations that are important to consider. 
The social network study design meant seed participants 
were recruited from priority groups, therefore, the Opti-
mise sample was not intended to be representative of the 
general population of Victoria. The snowball recruitment 
methodology and oversampling of key groups was by 
design and should be considered a strength of the study, 
as it can increase statistical power to detect differences 
in the outcomes between these groups. However, it does 
limit generalisability. Finally, due to low case numbers in 
Victoria in 2020 and much of 202154 the initial target to 
recruit participants into group 1 (COVID- 19 cases and 
close contacts) was limited.

To date, the Optimise platform has generated 17 
briefing reports and 8 publications, which have directly 
informed the Victorian Government’s COVID- 19 policy 
and practice.8 14 15 37 50–53 It informs responsive govern-
ment policy that is more likely to be accepted and 
adhered to because it reflects community values, attitudes 
and motivations.55–57 It also provides unique and detailed 
information about social contacts and mixing patterns to 
shape transmission models, and insights into how social 
connectedness influences behaviours, attitudes and 
perceptions.
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