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Abstract

Background: COVID-19 pandemic has affected everyone, especially people with disabilities (PwD). While there has
been qualitative research on the impact of the pandemic on PwD in Australia, little quantitative evidence has been
produced on the magnitude of this impact.

Methods: A range of descriptive analytic methods are employed on the data merged from the National Disability
Insurance Scheme (NDIS) and COVID-19 data on national, state, and regional levels to compare the expenditure of the
NDIS participants who are in pandemic-affected regions and time periods with those that are not. Regression analysis
is also performed to estimate the participants’ utilisation of funds using explanatory variables drawn from the NDIS,
COVID-19, and lockdown policy information.

Results: Our analysis reveals that: (1) the pandemic reduced expenditure of the NDIS participants by approximately
A$ 31.2 million, equal to 8.85% of the total expenditure over five quarters for the state of Victoria (VIC) alone; (2) the
contractions in expenditure lasted for up to two quarters during the pandemic; (3) the reductions in expenditure were
largely associated with the limited mobility imposed via lockdowns compared to the impaired access to services; and
(4) the spread of COVID-19 that led to restrictions on mobility of people had a bearing on utilisation of funds by NDIS
participants in the subsequent quarter.

Conclusion: COVID-19 has affected the expenditure of the PwD in Australia. We overlaid the NDIS data on
the COVID-19 outbreaks to estimate the impact of the pandemic on expenditure and utilisation rate of the funds
allocated to the NDIS participants. Our findings point to potential policy interventions to mitigate some of the adverse
consequences of similar nationwide emergencies.
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Introduction
COVID-19 pandemic has affected everyone, and especially
the people with disabilities (PwD). Access to healthcare
support for PwD received widespread attention, and related
research has been undertaken worldwide, including Europe,'
the United States,? China,’ South Africa,* Iran,’” England and
Australia,® and others.”® Within Australia, the pandemic
impaired the implementation of the National Disability
Insurance Scheme (NDIS) which allocates funds to eligible
participants for purchase of services. During the pandemic,
many providers of services withdrew from the market,’
making access to services for the participants difficult while
restrictions placed on mobility of the public compounded
this problem.'® These problems were exacerbated by impaired
in-person services such as medical consultations,' limited
access to telehealth services,'? and insufficient knowledge of
the impact of coronavirus young PwD and their families."
Learning the impact of such national emergency is

important for policy-makers of the Federal Government and
the NDIS. While there has been some qualitative research on
the effects of the pandemic on PwD, " little is known about the
magnitude of its impact on PwD’s utilisation of their allocated
budget.”” This study analyses data published by the NDIS,
together with the COVID-19 data, to explore the impact of the
pandemic on NDIS participants’ expenditure and utilisation
of funds. To this end, a quasi-experimental approach is used
to compare the expenditure of the participants who were
in pandemic-affected regions and time periods with those
who were not. The results are reported through a range
of descriptive statistics, followed by regression analysis to
decipher the role of COVID-19 and restriction policies in
affecting the participants’ utilisation of funds. Our analysis
assists in answering three primary research questions:
e Question 1: What was the quantum of under-
expenditure by NDIS participants during the pandemic?
e Question 2: What were the main drivers for the under-
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Key Messages

Implications for policy makers

allow access to specific services.

Implications for the public

Based on the results of our study, the following practical recommendations for policy-makers are made:

o The National Disability Insurance Scheme (NDIS) could prepare and publicise policies to underwrite access to services for people with
disabilities (PwD) such that they are able to purchase necessary services during national emergencies such as COVID-19 pandemic.

o These policies need to remain in effect for at least two quarters after the start of such emergencies.

o Under national emergencies, the NDIS may prioritise assistance to some participant cohorts, such as those who had higher mobility and those
spending their funding on daily necessities (such as consumables and transportation).

o PwD may be granted exemption to the restrictions placed on mobility of people during emergencies, and such exemptions may be targeted to

The COVID-19 has severely affected people with disabilities (PwD) in Australia from accessing services funded through the National Disability
Insurance Scheme (NDIS). Based on extensive analysis of available data, we show that: (i) funds were under-spent by NDIS participants during the
pandemic; (ii) such under-spending was more significant among specific participants, such as those living independently or using funds on daily
necessities; and (iii) spread of COVID-19 and mobility restrictions jointly contributed to the under-spend. Consequently, management plans that
factor in the limited mobility during national disasters can ameliorate some of the difficulties faced by PwD in the community.

utilisation of the funds?
e Question 3: How did these drivers influence the
utilisation of funds by the participants?

New lessons learnt from the analysis includes the lagged
effect of the pandemic on expenditure of NDIS participants, as
well as the detrimental impact on the utilisation of funds from
the restrictions placed on their mobility. All these findings
point to potential policy interventions to mitigate some of the
adverse consequences of similar nationwide emergencies.

Background

Australian National Disability Insurance Scheme

The Australian NDIS was designed to shift Australian
disability services from government block-funding model to
personalised insurance model, resulting in both an increase in
the quantum of funds made available and greater choice and
control over services accessed by participants of the NDIS.'¢
Similar personalised insurance scheme is also employed in
other countries, such as the National Health Service in the
United Kingdom," Social Security Disability Insurance in
the United States,'® and Disability Insurance program in the
Netherlands.”

The NDIS is jointly funded by Australian Commonwealth
and State and Territory Governments, with its implementation
commenced in 2013.° It has more than 500000 participants
covered with an annual budget of A$35.8 billion for 2022-
2023.* Through NDIS, eligible PwD develop plans based
on their individual situation and specific needs, and receive
a budget with which to purchase services and supports
required to meet their needs and achieve plan goals. A wide
range of disability types are covered by the scheme, including
disabilities from birth as well as those due to disease, injury or
accident. Participants of the scheme have two options in terms
of their living arrangements, namely supported independent
living (SIL) and specialist disability accommodation (SDA).
Participants in SIL can choose to live independently while
those in SDA usually require extensive in-house support. All
participants are afforded three types of support with funding
allocated for core services, capacity building, and capital

investments.* Since initiation, the NDIS has made significant
progress in improving access to the services and support for
the participants,” however the implementation of the scheme
was impaired by the COVID-19 pandemic.

COVID-19 in Australia and Responses

The first outbreak of COVID-19 in Australia was recorded in
March 2020, with cases reported in Sydney and Melbourne.
By June 2020, the state of Victoria (VIC) saw the second wave
where most of the cases were locally acquired. During this
outbreak, infections were reported within aged care facilities
and among PwD and healthcare workers.?** Starting from
late June 2021, Australia saw the third wave of infections,
with the source of transmission being in the state of New
South Wales (NSW). The infections spread to VIC in early
August and reached Queensland (QLD) by October. The
number of confirmed cases climbed quickly, surpassing that
from the previous outbreaks by September 2021 even though
vaccinations were largely applied. Meanwhile, outbreaks
within aged care facilities and among staff employed there
increased in both NSW and VIC.*

In response, individual State and Territory governments
put in place policies and procedures to contain the spread
of the infections. New regulations were introduced after
the second outbreak through a revised management plan to
protect PwD. In July 2020, the National Disability Services
urged all disability service providers to adopt the advice of
the Department of Health and Human Services on infection
control, including wearing of face masks in workplaces. In
August, new COVID-19 infection control procedures were
developed to prevent disability workers from spreading the
virus in multiple disability facilities and individual homes.””
Within the NDIS, service providers were encouraged to create
their own plans in response to the pandemic.® Consequently,
most service providers cutback on their operations with the
last few suspending their operations altogether at the height
of the pandemic.?® This then led to severe shortages of some
services, lengthening waiting lists for the curtailed services.

Protocols of test, isolate, and treatment were employed
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extensively to contain the spread of COVID-19 virus.
Additionally, intermittent lockdowns were placed, restricting
the mobility of people in regions where the outbreaks
were severe. For instance, VIC Government introduced
unprecedented public restrictions in June 2020 including
impositions of multiple periods of lockdowns limiting
movement of the residents within set geography and travel
times. These impositions curtailed the spread of the virus but
also disrupted access to services for the PwD. Later in July
and August, VIC ratcheted up the restrictions by imposing
curfews, closed schools and most retail outlets, and allowed
movement just for essential work and exercise.

Impact of COVID-19 on People With Disabilities
Existing literature has reported the impact of COVID-19 on
the PwD. The Center for Disease Control and Prevention,
for example, analysed impact of COVID-19 infections and
revealed that older adults, racial and ethnic minority groups,
and those with underlying chronic health conditions were
severely impacted compared to the rest of the population.”
These findings are aligned with previous research outcome
which showed that people with underlying neurological
conditions were at a higher risk of dying from seasonal
influenza and other respiratory-based diseases.® In addition, a
recent analysis of national mortality data for deaths attributed
to pneumonia prior to the COVID-19 outbreak indicated a 2
to 6 times higher death rate due to pneumonia among people
with intellectual and developmental disabilities compared
to those without these disabilities.* Similarly, a comparative
analysis between rural and urban areas in the United States
revealed that pandemic growth in rural areas was mostly
driven by outbreaks within institutional settings such as
prisons, meat and poultry processing plants, and nursing
homes while those in urban areas were more widespread.*
Little is known on the magnitude of impact of COVID-19
on PwD in Australia. Researchers have relied on targeted
surveys to collect information on the experiences of students
with disabilities during COVID-19,% satisfaction of the NDIS
participants with the services and supports provided during

Situation

i
1
E 1. How much funds were unspent
\ by the NDIS participants?

COVID-19 impacted participants of the NDIS in utilising their funds to purchase services.

2. What are the main factors that affected
the participants’ utilisation rate?

the pandemic,’ experiences with remotely delivered NDIS
consultations,** COVID-19 outbreaks among PwD living in
residential care facilities,”® and implied risk of severe health
outcomes within PwD given their higher rates of chronic
morbidities.” However, none of the existing studies produces
quantitative estimates of the impact of COVID-19 on the
expenditure of PwD.

Knowing the impact of COVID-19 pandemic is important
for policy-making. The magnitude of such an impact has a
directbearing on the Federal Budget given the size of the outlay.
Demonstrating the decreased spending of PwD can indicate
that they were unable to purchase the services and supports
they needed during the pandemic, pointing to market failure
and unmet need for support among PwD. This can advise
policies to reduce poverty during the pandemic and expedite
recovery in the aftermath.”® In addition, an understanding of
the factors that drove expenditure of NDIS participants can
provide insights to policy-makers of the NDIS on the trade-
off between broad benefits and risks of potential side effects.
Therefore, this study aims to explore impact of the COVID-19
on the NDIS participants’ expenditure and utilisation of funds
using data as evidence.

Methods

We leveraged quantitative methods spanning descriptive and
regression analysis to assess the impact of COVID-19 on
utilisation of funds allocated to the NDIS participants. The
descriptive analysis presented information from national,
state-, and regional level by merging NDIS data with
COVID-19 data. The regression analysis was then conducted
to identify the factors that had driven participants’ utilisation
of funds during the pandemic. The overall structure of the
research framework is shown in Figure 1 where the situation
and research questions are presented in the dashed boxes and
the actions undertaken enclosed in solid lines. The specific
methods are described in detail in the following sections.

Methods in Descriptive Analysis
The national level descriptive analysis aims to offer an

____________________________________________________

Research Questions

1
1
1
3. What are the effects of these factors !
in influencing the utilisation rate? i

1

Descriptive Analysis

1. National level 2. State-level
overview

NSW, VIC and QLD

1

' 3. Reginal level DID
comparison among E analysis between rural

! and urban areas

Regression Analysis

Estimating utilisation rate using
variables from NDIS, COVID-19,
SFD and restriction policy data

Figure 1. Research Framework. Abbreviations: NDIS, National Disability Insurance Scheme; VIC, Victoria; NSW, New South Wales; QLD, Queensland; DID, difference-

in-differences; SFD, State Final Demand.
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overview of NDIS participants’ quarterly budget, expenditure,
and utilisation rate across time, and present the variance
of these figures. By analysing against the spread of the
COVID-19 in Australia, this analysis highlighted the impact
of the pandemic on the expenditure of funds from the NDIS.

The state-level analysis compared the expenditure and
utilisation rate of NDIS participants between the periods
that were affected by the pandemic versus those that were
not, and across regions/jurisdictions for the overlapping
quarters when infection rates were very different between
them. In this analysis, the states of VIC, NSW, and QLD
were selected because they have the largest numbers of NDIS
participants, experienced the largest numbers of COVID-19
cases, and have the largest population of all six States in
Australia.** Furthermore, QLD and VIC are located on the
eastern seaboard flanking NSW. Residents from NSW were
able to move freely across the borders (as for the rest of
Australia), except for the periods when hard lockdowns were
placed during the outbreaks. Based on the comparison, we
calculated a counterfactual expenditure for the state that was
worst affected by the pandemic compared to its neighbour
States. Specifically, we created the counterfactual budget and
expenditure curves for the worst impacted State (such as VIC)
by averaging the quarterly budget and quarterly expenditure
in the other States. Formally, we assumed the ratio between
quarterly expenditure and budget in VIC is equal to that in its
neighbour States. That is:

Eyic _ Eave (1)
BVIC BAve

Z'e E; Z'e B;
Eppe = L_: - yBaye = % 2)

where E;,. refers to the counterfactual quarterly
expenditure in the absence of the pandemic; B . denotes the
actual quarterly budget in VIC; E, and B,  are the average
of the expenditure in the neighbour states and that of budget
respectively; E, and B, refer to the quarterly expenditure and
budget in state i respectively, and n denotes the total number
of states. In this way, we can calculate the counterfactual level
of quarterly expenditure for VIC using the following equation.

E
Eyic = Byic Z EL (3)
len ¥

The difference-in-differences (DID) technique was used
in regional level descriptive analysis to estimate the effect of
lockdowns by comparing the changes in expenditure over time
between the NDIS participants of different characteristics.
Specifically, we firstly partitioned the NDIS data of VIC into
urban VIC and rural VIC based on the geographic matching
between the local government areas and local health districts
provided by the VIC Department of Health and Human
Services.” The purpose of this data segmentation is to allow
assessment of impact of lockdowns on the level of NDIS
participants’ access to services because the urban areas hold
deeper markets providing healthcare services compared to
the rural areas. In addition, the lockdown policies in urban

VIC were more stringent compared to those in rural regions,
which provides another factor for comparison. Secondly,
these two segments were further divided into four by NDIS
participants’ living conditions, ie, whether they are in SIL or
in SDA. This segmentation assists in evaluating the impact
of lockdowns on the mobility of participants, assuming that
participants in SIL hold higher level of mobility than SDA
participants in general, and essential healthcare services
(such as access to carers) were permitted for both cohorts.
Consequently, the NDIS participants in VIC were grouped
into four cohorts, including Urban-SIL, Urban-SDA, Rural-
SIL and Rural-SDA. A comparison between the changes in
the expenditure of these four cohorts during lockdowns
shed light on whether the lockdowns impacted participants’
expenditure via impairing their mobility or access to services.

Methods in Regression Analysis

Regression analysis was conducted to answer the second
and third research questions. Linear regression estimates the
probability of an event occurrence by fitting data to linear
predictor functions which model the relationship between
two or more independent variables and the one dependent
variable.* The linear regression algorithm was chosen because
it is one of the classic and well-established machine learning
techniques, especially its ability to display the statistical
relationship between each of the predictors and the outcome.
The general form of the linear regression model is:

Y=X-f+e @

where X is the independent variable matrix in size of m x (n
+ 1), assuming a dataset with m observations and » variables;
Y is the dependent variable vector of m x I; € is the error
vector of m x I; and f3 represents the parameter estimate from
the ordinary least squares (OLS) regression. In this paper,
linear regression was used to estimate the utilisation rate of
NDIS participants on the state-level information, where the
explanatory variables were drawn from a cross-sectional
data created by merging the NDIS, COVID-19, lockdown
policy, and State Final Demand (SFD) data. The selection and
explanation of variables for the regression model is presented
in the Datasets and Pre-processing section. Problem of
heteroscedasticity was addressed using weighted least squares
method, where the OLS estimate (f3) was updated to weighted
least squares estimate ( ﬁ):

n
ﬁzargmﬁinz =T -w-x)"1-XT-w-Y (5)
i=1

where W is a matrix containing the weightsw, =1/07
, where o7 represents variance of the errors in the OLS
regression. To obtain o, we performed another OLS regression
using the absolute residuals to estimate a standard deviation
function against the fitted values. The resulting fitted values of
this regression are used as estimates of o.

Datasets and Pre-processing
National Disability Insurance Scheme Data

The NDIS data has been published quarterly from June
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2019 on the official NDIS website.” In this study, data of 9
quarters was used, that is, from the third quarter of 2019 to
the third quarter of 2021. There are 103 030 observations after
removing duplicate records. The attributes used for analysis
contain:
e Quarter: Quarter of the data record.
e  State: Australian State or Territory where the participant
resides.
e Region: Service district where the participant resides.
e SIL or SDA (S0S): Whether the participant is in
Supported Independent Living (SIL) or in Specialist
Disability Accommodation (SDA). Note that the
participants are either in SIL or SDA.
e Support class (Sup): The support classes under which
the recorded participant receives funds, including Core
(Cor), Capacity Building (Cab), and Capital (Cap)
support.
e Age band (Ag): The range of age where the recorded
participant is at. The original 9 age bands were collated
into three categories: Ag < 18, Ag (19-54], and Ag > 54.
e DParticipant count (Pc): number of participants in the
service district.
e Budget (Bu): Amount of funds in dollars approved for
the participant’s plan in the recorded quarter.
e Utilisation rate (Ur): Percentage of funds that the
participant has used in the recorded quarter.
The first six attributes contain categorical values whereas
the last three are numerical. Expenditure of NDIS participants
(Exp) was generated by multiplying the Bu and Ur.

COVID-19 Entry Data and Policy-Induced Restriction Data
To assess the impact of the COVID-19 on expenditure of the
NDIS participants, the NDIS data was merged with COVID-19
related data. This includes (1) COVID-19 entry data that was
aggregated by Covidl9data.com.au and downloaded via a
GitHub repository,” and (2) policy-induced restriction data
(referred to as policy data hereafter).

As for the COVID-19 entry data, we collated two explanatory
variables, namely number of daily confirmed cases (CC) and
cases in hospital (CH) in quarters to align with the quarterly
format of the NDIS data.

In addition, data on the restrictiveness of policies was
collected from two sources, namely restriction policies
released by the NSW, VIC, and QLD government websites
and the Oxford COVID-19 Government Response Tracker
(OxCGRT) via a GitHub repository.* These restrictions reflect
the stringency of the pandemic-induced regulations, which
were later considered as factors that drove the utilisation of
funds by NDIS participants.

To collate explanatory variables from the policy data of state
government websites, we manually reviewed all the published
policy updates and retrieved the specific content in every
update regarding two key restrictions during the pandemic:

e Indoor gathering limit (L, ): The maximum number of

individuals who were allowed to gather indoor.

e Outdoor gathering limit (L ): The maximum number

of individuals who were allowed to gather outdoor.

We converted the numerical values specified in the
restrictions into categorical variables based on pre-defined
criteria. Specifically, we firstly defined an average restriction
value for quarterly restriction based on the following equation:

_ 2?11 Rst; - D;

90 ©

Rst,

where Rstq refers to the average restriction in quarter g, Rst,
denotes the restriction in period i, D, is the number of days
in the period i, and n_means the number of time periods
in quarter g. For instance, assume QI restricted indoor
gatherings to a maximum of 2 people per day for 50 days,
5 people for 30 days, and 10 for 10 days, then the average
restriction value for Ql1, Rst,, = (50 x2+30x5+10x10)/90
= 3.89 visitors per day. Subsequently, we defined criteria to
convert the Rst into categorical format:

e Forindoor gathering limit, we defined three categories,
namely, maximum 10 people can gather and “no
gathering is allowed” (L, < 10); limits from 10 to
20 people (L, (10, 20]); and limits above 20 people,
including “no limit for indoor gatherings” (L, > 20).

e For outdoor gathering limit, we defined three
categories, namely, maximum 20 people can gather and
“no gathering is allowed” (L_, < 20); limits from 20 to
100 people (L, , (20, 100]); and limits above 100 people
including “no limit for outdoor gatherings” (L, , > 100).

Furthermore, we used a stringency index from the OxCGRT
asanother variable for restriction:

e Restrictions on internal movement (L, ): Record
restrictions on internal movement between cities/
regions. The index L, is a categorical variable where
three categories are recorded, namely Class 1, 2, and
3, representing different level of restriction stringency,
where Class 3 is the most stringent.

Note that the reason for selecting only L from the
OxCGRT is due to the focus of this study and to reduce
bias by human factor. Specifically, since this study aims to
explore the impact of restriction policies on the spending of
the NDIS participants, those OxCGRT indices that are not
related to restrictions are excluded. In addition, the OxCGRT
collated restriction policies across a wide range of countries,
hence the same spectrum of restrictions was applied to all the
countries even though some restrictions were not imposed
in Australia, such as the OxCGRT index “C5M_Close public
transport” As a result, some indices were deduced by human
interpretation using the same policy. For instance, the “C1M_
School closing” and “C2M_Workplace closing” indices were
often deduced from the same policy which did not specify
whether schools or workplaces must be shut down. We
also found high correlation between L, and “C3M_Cancel
public events,” and between L, and “C4M_Restrictions on
gatherings” Therefore, this study only used restriction indices
including L, L, , and L  which were all specifically stated
in the polices.

Merged Data and Pre-Processing
The COVID-19 entry data and policy data were merged
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to the NDIS data using time (Quarter) and location (State
and Territory) as key attributes. In addition, the quarterly
Australian SFD information was also integrated. It indicates
the total value of goods and services that are traded in a state
by end-consumers for consumption or investment. It was
included as an explanatory variable (SFD) to test whether
the state-level economic activity had an influence on the
utilisation rate of the NDIS participants. While the budget
funded to the NDIS is a small part of SFD, the Pearson
correlation coefficient between Ur and SFD is low (coefficient
of -0.002) thus reducing the possibility of reverse causation.

In the descriptive analysis, the NDIS participants’ budget,
utilisation rate and expenditure on the total 103030
observations in three jurisdiction levels and across time
were presented. This allows for segmentation of the data into
subgroups for comparisons.

In addition, the regression analysis used 11 attributes (SoS,
Ag, Sup, Pc, CC, CH, L, L, L, ,and SFD) as explanatory
variables to estimate the participants’ utilisation rate (Ur).
Four steps of pre-processing were conducted to prepare for
the analysis:

1. Aggregation: The overall data was aggregated by state,

quarter, and the categorical NDIS wvariables (SoS,
Ag, and Sup). The Pc was averaged, the CC and CH
were summarized during the aggregation, and the
remaining variables were joined. Meanwhile the three
categorical variables were dummy coded. A total of 315
observations were generated after aggregation.

2. Normalisation: The Pc in each observation was divided

by the state-level total participant count, making it Pc..
The CC and CH were converted to relative perspective
by diving the state-level population, making them CC,
and CH..

3. Transformation: The response variable (Ur) was

logarithm transformed into [log(Ur), meanwhile

$600million
mmmmm Budget
s Expenditure
m Ga
$500million B

= === Ave. Utilisation

~ o
, o~ ~~--- Ed -
. 4 Sea
$400million ,I
4
/
’
o /
$300million ’
/
/
/
4
$200million
$100million
$0million

quantile transformation was performed on Pc, CC,
and CH, making them Q(Pcr), Q(CCr), and Q(CHr).

4. Correlation and collinearity tests: Pearson correlation
and variance inflation factor measures were employed
on the explanatory variables, and the results of the tests
are listed in Table S1 at Supplementary file 1.

Results of Descriptive Analysis

National Level

Figure 2 shows the quarterly budget, expenditure and gap (in
dollars) of the NDIS, as well as the average (Ave) utilisation
rate (in percent). The gap here refers to the margin between
the budget and expenditure.

The overall budget allocated to the NDIS participants
has increased over time. Similarly, the levels of expenditure
by the participants also increased over the 9 quarters. The
average utilisation rate increased from 2019/Q3 to the next
quarter, held up for the subsequent three quarters, dipped
significantly from 2020/Q3 to the nadir of 57% in 2021/
QI before rebounding over the next quarter. In addition,
average utilisation rate is above 59% in Q1, Q2, and Q3 before
dropping to a low of 55% in Q1 of 2021. Recall that Australia
was affected by the COVID-19 pandemic in Q1, Q2, and Q3
of 2020, and then spent the subsequent three quarters with
minimal number of cases detected, followed by another wave
from the end of Q2 of 2021. The episodes of the outbreaks
are broadly aligned with the variation in the utilisation rate,
which suggests that the pandemic may have been responsible
for the changes in utilisation rate. However, it also suggests
that the pandemic may have caused a carryover effect over
the utilisation rate. Factors other than the pandemic may
have been in play thus the DID method is used to create
counterfactual levels of expenditure in the absence of the
COVID-19.

61%

’ 60%

S 59%

, 58%

57%

56%

55%

2019/Q3 2019/Q4 2020/Q1 2020/Q2 2020/Q3 2020/Q4 2021/Q1 2021/Q2 2021/Q3

Figure 2. National Level Quarterly Budget, Expenditure and Gap as Shown by the Bar Chart, and Average Utilisation Rate as Shown by the Line Chart.
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State Level
Figure 3 illustrates that the budget of NDIS increased over
all quarters in all three states. However, an abnormal drop is
noticeable in the expenditure for VIC from the third quarter
to the last quarter of 2020. This dip is noticeably absent in
NSW and QLD; rather the shapes of their curves are close
to being parallel suggesting that utilisation rates are similar
across the three jurisdictions. We read the dip in Expenditure
for VIC as being the impact of the pandemic. Recall that
VIC was affected the most compared to the other states in
Q1, Q2 and Q3 of 2020. Especially in 2020/Q3, VIC was
responsible for most of the COVID-19 cases in Australia yet
there were not many cases in the other States. By comparing
the expenditure curves between NSW, QLD, and VIC, we
deduce that the pandemic slowed down the rise in spending
funds across the nation, indicating the carryover effect of the
COVID-19 noted earlier.

While the state-level expenditure of VIC had barely grown
from 2020/Q2 ($67.78 million) to 2021/Q1 ($69.75 million),

$150million

$120million

$90million

$60million

$30million

$0million

the corresponding increases for NSW and QLD from $86.35
million to $94.15 million and $64.84 million to $72.95
million, respectively, were significant. Therefore, we use the
equation (3) for VIC and found that a margin of $31.2 million
between the counterfactual expenditure and the actual
expenditure from 2020/Q2 to 2021/Q2 for VIC. In other
words, COVID-19 pandemic lowered expenditure for VIC by
$31.2 million which is around 8.85% of the total expenditure
and 5.51% of the total budget in these quarters.

Regional Level

Figure 4 shows the expenditure of the four participants
cohorts in VIC during the COVID-19 lockdowns, where the
vertical axis measures the sum of expenditure within each
cohort. A colour-coded indicator was developed based on the
Timeline of Every VIC Lockdown (Dates & Restrictions)*
to associate the quarterly expenditure with the lockdown
stringency in urban and rural VIC. Although there were
six lockdown episodes imposed in VIC to the end of 2021,

= = = = Budget-NSW

= = = = Budget-VIC

= = =« Budget-QLD
Expenditure-NSW
Expenditure-VIC
Expenditure-QLD

2019/Q3 2019/Q4 2020/Q1 2020/Q2 2020/Q3 2020/Q4 2021/Q1 2021/Q2 2021/Q3

Figure 3. Comparison Between the Quarterly Budget and Expenditure in New South Wales, Queensland, and Victoria. Abbreviations: VIC, Victoria; NSW, New South

Wales; QLD, Queensland.

$45million
S Urban-SIL
W Urban-SDA
$36million SRural-SIL
W Rural-SDA
$27million
$18million
$9million
50 N I N I N\ I
2020/Q1 2020/Q2 2020/Q3 2020/Q4 2021/Q1 2021/Q3
L S | N N
(| | 1 I T

Lockdown stringency indicator

Figure 4. Quarterly Expenditure of the Four Participant Cohorts Grouped by Urban/Rural and SIL/SDA Associated With Lockdown Stringency. Abbreviations: SIL,

supported independent living; SDA, specialist disability accommodation.
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only five could be aligned to the available NDIS data due
to the limited data availability. Depth of colour denotes the
intensity of the restrictions during the lockdowns: darker
colour indicates more stringent lockdown restrictions, and
lighter colour means less intense restrictions. The intensity is
presented based on the semantic description of the lockdown
restrictions and the rules included in the restrictions. For
instance, Stage 4 lockdown is more stringent than Stage 3;
restriction on movement of a maximum 5 km from home
is stricter than that of 25 km; and a lockdown with curfews
in place is more stringent than otherwise. No colour means
there was no restriction.

Observations can be drawn by associating the lockdown
timeline with the quarterly expenditure in Figure 4.
Specifically, the intensity of the lockdowns had a bearing on
the levels of, and variations in, the expenditure, particularly in
terms of the margin of decrease after a strict lockdown. This
finding is reflected by comparing between urban and rural
VIC: lockdowns in urban and rural areas started at Stage 3
intensity from the beginning of Q2 of 2020 but restrictions
in rural regions were gradually relaxed from Q3 while
urban VIC was placed under Stage 4 (ie, more stringent)
restrictions. Consequently, urban areas that had gone through
stringent lockdowns witnessed larger falls in expenditure and
utilisation rate compared to rural regions.

In addition, it is noticeable that the SIL cohorts (Urban-
SIL and Rural-SIL) show much larger variance than the
other two cohorts in SDA. This means that the pandemic
affected expenditure of the SIL (ie, the higher mobility group)
participants more than their SDA-counterparts. In addition,
recall that urban VIC went through more stringent restrictions
compared to rural areas, yet the expenditure of Urban-SDA
does not show strong fluctuations across quarters. Note that
the Urban-SDA cohort experienced the same lockdown
restrictions as the Urban-SIL. If the lockdowns weighed down
the expenditure of participants in urban VIC to the same
degree via impairing the access to services and participants’
mobility, the cohort of Urban-SDA should have shown a
similar variance to the Urban-SIL. This difference leads
to the proposition that the decrease in NDIS participants’
expenditure was largely associated with the crimped mobility
of people compared to the impaired access to services.

Results of Regression Analysis

Regression analysis was performed on the merged data after
pre-processing. In addition, we regressed the lagged response
variable (by one quarter) using the same explanatory variables
since a potential carryover effect was demonstrated in the
descriptive analysis. Note that only the COVID-19 data
and policy data were lagged by one quarter to estimate the
utilisation rate of next quarter.

The coefficients and related statistics of both regression
results are reported in Table. The variables are grouped by
the datasets from where they were collected. For instance,
variables from 1 to 3 are from the policy data; variable 4 and
5 are from the COVID-19 data; and variables 6 to 9 belong to
the COVID-19 data.

We discuss our findings from the regression analysis next:

e The lagged model fits the data better, suggesting
that the effects of COVID-19 extended for a quarter.
Besides, the Breusch-Pagan test indicates that the
second model is appropriate. In addition, the P values
of the restriction variables in the regression on lagged
response are all statistically significant at 0.05 level,
whereas those on the unlagged response are not
significant. These statistics point to a one-quarter
carryover effect of the pandemic and restrictions on
the NDIS participants’ utilisation of their budget.

e Focusing on the regressing results on the lagged
response, we find that the stringent indoor restriction
during lockdowns has a negative impact on the
participants’ utilisation rate in the subsequent quarter.
In contrast, the strict outdoor and interstate travel
polices show a positive impact. This finding suggests
that when visiting homes is restricted, the participants
tend to use less of their budget in the subsequent
quarter. Regarding the outdoor activity and interstate
travel restrictions, the participants are estimated to
plan for higher expenditure if they have more freedom
in the next quarter for outdoor gathering and traveling.
In addition, the quarterly confirmed cases is estimated
to have a positive impact on the next quarter utilisation
rate, whereas the hospitalised cases shows a negative
impact, with a relatively smaller coefficient indicating
its weak impact on the utilisation rate.

e Among the variables from NDIS data, the variables
of core services (support for daily living activities)
used by participants and independently living (SIL)
condition have shown strong positive impact to the
utilisation rate. This suggests that the participants with
higher mobility and spending their budget on daily
necessities (such as consumables and transportation)
increased their utilisation during the pandemic. In
contrast, those living in specialist accommodation and
relying on the budget for higher-cost assistance (such
as home modification) or capacity building (such as
finding a job) were prone to reduce their utilisation in
this period. This corroborates the claim that mobility
of the participants matters for their utilisation. Only
the young age is not statistically significant, which
may be the result of data aggregation distributing
the participants in different age bands evenly across
states and quarters. Finally, the SFD is not statistically
significant suggesting that the broad measure of
demand in the jurisdiction had negligible impact on
the NDIS participants utilisation of budget.

Discussion

The findings of our descriptive and regression analysis
demonstrated the magnitude of the impact of COVID-19 on
the utilisation of funds by NDIS participants. A drop in NDIS
participants’ expenditure during the pandemic was revealed
using data of VIC, and it was evident that the drop was
largely associated with limited mobility of people imposed
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Table. The Coefficients and Related Statistic Report of the Variables in Regressing the Average Utilisation Unlagged and Lagged by One Quarter

ID Variables Coefficient Standard Error t-Statistic P Value
Unlagged Results
1 » <10 -0.1280 0.118 -1.083 .280
2 L,.<20 -0.0534 0.117 -0.457 .648
3 L, =Class3 0.0189 0.056 0.334 .739
4 Q(cc) 0.0507 0.011 4.491 .000
5 Q(CH) -0.0081 0.007 -1.097 .273
6 Sup = Cor 1.0928 0.053 20.722 .000
7 SoS =SIL 0.6726 0.084 7.992 .000
8 Ag<18 0.0856 0.089 0.965 .335
9 Q(Pc) 0.2082 0.034 6.111 .000
10 SFD -0.0367 0.017 -2.098 .037
(intercept) -0.6216 0.059 -10.511 .000
Lagged Results (By One Quarter)
1 L, <10 0.2829 0.114 2.475 .014
2 L,,.$20 -0.2273 0.056 -4.074 .000
8 L ., =Class3 -0.1503 0.053 -2.832 .005
4 Q(cc) 0.2126 0.042 5.052 .000
5 Q(CH") -0.0317 0.010 -3.132 .002
6 Sup = Cor 1.4967 0.029 51.562 .000
7 SoS =SIL 0.7235 0.089 8.108 .000
8 Ag<18 0.0718 0.091 0.786 433
9 Q(Pc) 0.1882 0.034 5.462 .000
10 SFD 0.0119 0.014 0.847 .398
(intercept) -0.6280 0.064 -9.808 .000
Note:

The * on the variables in the second result means that they were lagged response of Ur.
The R? for the regression model on unlagged response is 0.742, and that on lagged response is 0.942.
The P value of Breusch-Pagan test*® for the regression model on lagged response is 0.2783, rejecting the heteroscedasticity hypothesis. However, the test on

unlagged response is 0.0181, indicating the existence of heteroscedasticity.

The endogeneity* is not expected in this regression because the selected variables are either COVID-19 statistics and restriction policies, or admin information

of the NDIS participants, all of which are expected to be exogenous.

by lockdowns compared to impaired access to services. By
analysing the influencing factors, our regression analysis
also highlighted that the spread of COVID-19 and policy-
induced restrictions had placed joint impact on participants’
utilisation of funds lagged by one quarter.

It is not surprising that expenditure of the NDIS
participants was affected by the COVID-19. Impact of the
pandemic to PwD, such as lacking food or basic healthcare
services,”* has been well-documented.”” This situation
may have been prevented since the NDIS budget allocated
to the participants increased during the pandemic. The new
knowledge contributed to the literature lies in the magnitude
of the drop in the expenditure of NDIS participants due to the
pandemic. Approximately A$31.2 million were unspent by
the participants residing in the state of VIC, which was about
8.85% of the state level total expenditure in five quarters, and
the contraction lasted for up to two quarters. These measures
provide the NDIS policy-makers with a guidance for budge
planning in preparation for nation-wide emergencies of
a similar nature in the future. In particular, the carryover

effect indicates an estimate for how long it would take for
PwD to return to the pre-pandemic levels of spending after a
restrictive lockdown policy.

Another lesson learnt is that the lockdowns in VIC had a
bearing on the NDIS participants’ expenditure by crimping
their mobility. This result is important for NDIS policy-
makers as it points to the need to allow disability assistance
in moving to the source of a service, and particularly so
when the service itself cannot be brought to the consumer.
The case of specialist medical services is a case in point:
while such services may be delivered inside a specialist care
accommodation, the same may not be possible for individuals
living independently. Consequently, the latter group would
require assistance with transportation during a lockdown.
This aligns with the results of our regression analysis where
participants living independently (SIL) and using their budget
for daily consumables and transportation (Core support)
are more sensitive in adjusting their utilization of budget
during the pandemic. This is valuable for policy-makers
to consider exclusive policies for PwD, particularly those
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who have travelling and self-supporting (including family
support) capacity, when stringent lockdown is necessary to
deal with national or state-level crisis. Without this special
consideration, the risk of deteriorating health conditions
for PwD, particularly those relying on regular consumables,
therapies, and movement, will increase.””

Furthermore, our regression analysis revealed the statistical
significance and impact of the broad policy-induced
restrictions on the utilisation rate of the NDIS participants
lagged by one quarter. Stringent lockdowns, together with the
prevailing COVID-19 situation (such as increasing number
of infected and hospitalised cases), had a strong impact on
the lagged response of utilisation rate. Overall, the NDIS
participants spent more of their budget when facing stringent
indoor restrictions. This aligns with the findings of existing
literature that PwD needs extra daily goods, medication, and
increased expenditure associated with COVID-19 (such as
antiseptic products, face masks and rapid tests) when they
can only rely on limited visits during the pandemic.*** New
knowledge discovered was that the utilisation rate in the
subsequent quarter was negatively impacted by stringent
restrictions on outdoor gathering and interstate travelling.
This result provides support to the “saving-up” hypothesis
which posit that PwD would plan to spend less of their
allocated budget on unnecessary purchases when anticipating
tough times to come.*>*

Conclusion
There is consensus in the literature that COVID-19 has
adversely affected PwD in a range of aspects. The data
published by the NDIS provides the opportunity to explore
the impact of the pandemic on the scheme participants’
utilisation of funds. We overlay the NDIS data on episodes
of the COVID-19 outbreaks to quantify the impact of the
outbreaks on expenditure and utilisation rate of the funds
allocated to the NDIS participants during the pandemic.
The quarterly scheme of NDIS data was aligned with the
COVID-19 outbreaks, including the periods when lockdowns
were imposed. A DID method was employed to calculate
the impact of the pandemic on the levels of spending of
the NDIS participants. Differences between jurisdictions
within Australia that were severely affected by the outbreaks
compared to those who were not, that across regions within
VIC, and over time were compared to create the counterfactual
levels of expenditure in the absence of COVID-19. These
estimates were based on available data on utilisation of the
funds allocated to the individual participants— 103030 in
total records. An initial estimate revealed that the pandemic
was accompanied by a drop in expenditure of approximately
9%, relative to what would have been expected in the absence
of COVID-19, and such drop in expenditure lasted up to two
quarters after each outbreak. In addition, we investigated
the potential causes for the drop in expenditure and found
that the limited mobility imposed through policies was a key
reason. A follow-up regression analysis confirmed the impact
of COVID-19 and policy-induced restrictions on the budget
utilisation rate of the NDIS participants lagged by one quarter.

These findings are of relevance to contemporary policy-
making. First, PwD have been adversely affected by the
COVID-19 pandemic —a result that is of little surprise, but
the magnitude of this impact as presented here is new to the
literature. Second, restricting mobility can be as harmful as
the pandemic itself in terms of access to services by PwD.
Consequently, management plans that factor in the limited
mobility of PwD during disasters can ameliorate some of the
difficulties faced by a vulnerable group in the community.

Finally, while we have taken utmost care in estimating the
impact of COVID-19 pandemic on expenditure by NDIS
participants, our analysis is far from being definitive. The
quantitative estimates of ours using large data sets can be
complemented with detailed and individual level surveys
of NDIS participants to gain their perspective on the extent
to which COVID-19 affected them. Therefore, a follow-
up qualitative study would be beneficial by comparing
expenditure of the participants and other cohorts, meanwhile
investigating their experiences on the impact of the lockdowns
on their expenditure plans. Future qualitative research can
also compare the experiences of NDIS participants who live
dependently and independently, have gone through tight and
loose lockdown policies.

Ethical issues
The authors declare that the data used in this research is secondary data and
thus not involving any ethical issues.

Competing interests
Authors declare that they have no competing interests.

Authors’ contributions

Conceptualization: Yu Zhang and Satish Chand.

Data curation: Yu Zhang.

Formal analysis: Yu Zhang

Methodology: Satish Chand.

Software: Yu Zhang.

Supervision: Satish Chand.

Writing—original draft: Yu Zhang and Satish Chand.
Writing—review & editing: Yu Zhang and Satish Chand.

Supplementary files
Supplementary file 1 contains Table S1.

References

1. Negrini S, Grabljevec K, Boldrini P, et al. Up to 2.2 million people
experiencing disability suffer collateral damage each day of COVID-19
lockdown in Europe. Eur J Phys Rehabil Med. 2020;56(3):361-365.
doi:10.23736/s1973-9087.20.06361-3

2. Jeste S, Hyde C, Distefano C, et al. Changes in access to educational and
healthcare services for individuals with intellectual and developmental
disabilities during COVID-19 restrictions. J Intellect Disabil Res.
2020;64(11):825-833.  doi:10.1111/jir. 12776

3. Yang Y, Li W, Zhang Q, Zhang L, Cheung T, Xiang YT. Mental health
services for older adults in China during the COVID-19 outbreak. Lancet
Psychiatry. 2020;7(4):e19. doi:10.1016/s2215-0366(20)30079-1

4. McKinney EL, McKinney V, Swartz L. COVID-19, disability and the
context of healthcare triage in South Africa: notes in a time of pandemic.
Afr J Disabil. 2020;9:766. doi:10.4102/ajod.v9i0.766

5. Jalali M, Shahabi S, Bagheri Lankarani K, Kamali M, Mojgani P. COVID-19
and disabled people: perspectives from Iran. Disabil Soc. 2020;35(5):844-
847.d0i:10.1080/09687599.2020.1754165

6. Kavanagh A, Dickinson H, Carey G, et al. Improving health care for
disabled people in COVID-19 and beyond: lessons from Australia
and England. Disabil Health J. 2021;14(2):101050. doi:10.1016/j.
dhjo.2020.101050

10 | International Journal of Health Policy and Management, 2023;12:7663


https://www.ijhpm.com/jufile?ar_sfile=68386
https://doi.org/10.23736/s1973-9087.20.06361-3
https://doi.org/10.1111/jir.12776
https://doi.org/10.1016/s2215-0366(20)30079-1
https://doi.org/10.4102/ajod.v9i0.766
https://doi.org/10.1080/09687599.2020.1754165
https://doi.org/10.1016/j.dhjo.2020.101050
https://doi.org/10.1016/j.dhjo.2020.101050

Zhang and Chand

7.

20.

21.

22.

23.

24,

25.

26.

27.

Lund EM, Ayers KB. Raising awareness of disabled lives and health
care rationing during the COVID-19 pandemic. Psychol Trauma. 2020;
12(S1):5210-S211. doi:10.1037/tra0000673

Gignac MAM, Shahidi FV, Jetha A, et al. Impacts of the COVID-19
pandemic on health, financial worries, and perceived organizational
support among people living with disabilities in Canada. Disabil Health J.
2021;14(4):101161. doi:10.1016/j.dhjo.2021.101161

Morello R, Smith L, Lawford B, Hinman R, Bennell K. Participant
Experiences with NDIS Services During COVID-19 pandemic (Part 1).
Australia: Australian Government; 2021.

Yates S, Dickinson H, Smith C, Tani M. Flexibility in individual funding
schemes: how well did Australia’s National Disability Insurance Scheme
support remote learning for students with disability during COVID-19? Soc
Policy Adm. 2021;55(5):906-920. doi:10.1111/spol.12670

Czeisler M, Kennedy JL, Wiley JF, et al. Delay or avoidance of routine,
urgent and emergency medical care due to concerns about COVID-19 in
a region with low COVID-19 prevalence: Victoria, Australia. Respirology.
2021;26(7):707-712. doi:10.1111/resp.14094

Masi A, Mendoza Diaz A, Tully L, et al. Impact of the COVID-19 pandemic
on the well-being of children with neurodevelopmental disabilities and
their parents. J Paediatr Child Health. 2021;57(5):631-636. doi:10.1111/
jpc.15285

Dickinson H, Yates S. More Than Isolated: The Experience of Children
and Young People with Disability and Their Families During the COVID-19
Pandemic. Canberra: UNSW Canberra; 2020.

Yates S, Dickinson H. Navigating complexity in a global pandemic: the
effects of COVID-19 on children and young people with disability and their
families in Australia. Public Adm Rev. 2021;81(6):1192-1196. doi:10.1111/
puar.13352

McGarity SV, Morris ZA. People with disabilities and COVID-19 economic
impact payments. J Poverty. 2023;27(2):185-196. doi:10.1080/10875549
.2022.2080029

Olney S, Dickinson H. Australia’s new National Disability Insurance
Scheme: implications for policy and practice. Policy Des Pract. 2019;
2(3):275-290. doi:10.1080/25741292.2019.1586083

Brennan C, Rice J, Traustadottir R, Anderberg P. How can states ensure
access to personal assistance when service delivery is decentralized? A
multi-level analysis of Iceland, Norway and Sweden. Scand J Disabil Res.
2017;19(4):334-346. doi:10.1080/15017419.2016.1261737

Maestas N, Mullen KJ, Strand A. The effect of economic conditions on the
disability insurance program: evidence from the great recession. J Public
Econ. 2021;199:104410. doi:10.1016/j.jpubeco.2021.104410

Hullegie P, Koning P. How disability insurance reforms change the
consequences of health shocks on income and employment. J Health
Econ. 2018;62:134-146. doi:10.1016/j.jhealeco.2018.09.004

Thill C. Listening for policy change: how the voices of disabled people
shaped Australia’s National Disability Insurance Scheme. Disabil Soc.
2015;30(1):15-28.  doi:10.1080/09687599.2014.987220

Kehoe J. Better-off Aged Care and NDIS Users Can Pay Their Own
Way. Australian Financial Review; 2022. https://www.afr.com/policy/
tax-and-super/better-off-aged-care-and-ndis-users-can-pay-their-own-
way-20221114-p5by4g#:~:text=The%20NDIS%20is%20forecast%20
to,government%20hospitals%20(%2427.3%20billion). Accessed
December 16, 2022.
NDIS. Understanding
understanding.
Carey G, Malbon E, Olney S, Reeders D. The personalisation agenda:
the case of the Australian National Disability Insurance Scheme. Int Rev
Sociol. 2018;28(1):20-34. doi:10.1080/03906701.2018.1425084

Smith P. COVID-19 in Australia: most infected health workers in Victoria’s
second wave acquired virus at work. BMJ. 2020;370:m3350. doi:10.1136/
bmj.m3350

Carey G. The National Disability Insurance Scheme and COVID-19: a
collision course. Med J Aust. 2020;213(3):141-141.e1. doi:10.5694/
mja2.50690

Quigley A, Stone H, Nguyen PY, Chughtai AA, Macintyre CR. COVID-19
outbreaks in aged-care facilities in Australia. Influenza Other Respir
Viruses. 2022;16(3):429-437. doi:10.1111/irv.12942

Kavanagh A, Dimov S, Shields M, McAllister A, Dickinson H, Kavenagh
M. Disability Support Workers: The Forgotten Workforce in COVID-19.
Melbourne: The Univesity of Melbourne; 2020.

the NDIS. 2023. https://www.ndis.gov.au/

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Kavanagh A. Protecting People with Disability During the Pandemic. Vol
29. Melbourne Disability Institute, University of Melbourne; 2020.

Gold JAW, Wong KK, Szablewski CM, et al. Characteristics and clinical
outcomes of adult patients hospitalized with COVID-19 - Georgia, March
2020. MMWR Morb Mortal Wkly Rep. 2020;69(18):545-550. doi:10.15585/
mmwr.mm6918e1

Blanton L, Peacock G, Cox C, Jhung M, Finelli L, Moore C. Neurologic
disorders among pediatric deaths associated with the 2009 pandemic
influenza. Pediatrics. 2012;130(3):390-396. doi:10.1542/peds.2011-3343
Landes SD, Stevens D, Turk MA. COVID-19 and Pneumonia: Increased
Risk for Individuals with Intellectual and Developmental Disabilities During
the Pandemic. 2020.

Mueller JT, McConnell K, Burow PB, Pofahl K, Merdjanoff AA, Farrell J.
Impacts of the COVID-19 pandemic on rural America. Proc Natl Acad Sci
U S A. 2021;118(1):2019378118. doi:10.1073/pnas.2019378118
Dickinson H, Smith C, Yates S, Bertuol M. Not Even Remotely Fair:
Experiences of Students with Disability During COVID-19. Canberra:
UNSW Canberra; 2020.

Lawford B, Bennell KL, Hinman RS, Morello R, Oliver K, Spittle A.
Participant Experiences with National Disability Insurance Scheme
Funded Allied Healthcare Services During COVID-19. Melbourne: The
University of Melbourne; 2021.

Garg S, Kim L, Whitaker M, et al. Hospitalization rates and characteristics
of patients hospitalized with laboratory-confirmed coronavirus disease
2019 - COVID-NET, 14 States, March 1-30, 2020. MMWR Morb Mortal
Wkly Rep. 2020;69(15):458-464. doi:10.15585/mmwr.mm6915e3
Australian Bureau of Statistics (ABS). National, State and Territory
Population. Australia: ABS; 2021.

Victoria State Government. Victoria — Department of Human Services —
Local Government Areas (LGAs). Victoria State Government; 2023.
Freedman DA. Statistical Models: Theory and Practice. Cambridge
University Press; 2009.

NDIS. Data Downloads. 2023. https://data.ndis.gov.au/data-downloads.
O'Brien J. COVID-19 Data for Australia. https://github.com/M3IT/
COVID-19_Data.

Hale T, Angrist N, Goldszmidt R, et al. A global panel database of
pandemic policies (Oxford COVID-19 Government Response Tracker).
Nat Hum Behav. 2021;5(4):529-538. doi:10.1038/s41562-021-01079-8
Vicki. Timeline of Every Victoria Lockdown (Dates & Restrictions). Vol
2021. Big Australia Bucket List; 2021.

Breusch TS, Pagan AR. A simple test for heteroscedasticity and
random coefficient variation. Econometrica. 1979;47(5):1287-1294.
doi:10.2307/1911963

Antonakis J, Bendahan S, Jacquart P, Lalive R. Causality and endogeneity:
problems and solutions. In: Day DV, ed. The Oxford Handbook of
Leadership and Organizations. Oxford Library of Psychology; 2014. p.
93-117.

Jesus TS, Bhattacharjya S, Papadimitriou C, et al. Lockdown-related
disparities experienced by people with disabilities during the first wave
of the COVID-19 pandemic: scoping review with thematic analysis.
Int J Environ Res Public Health. 2021;18(12):6178. doi:10.3390/
ijerph18126178

Lee S, Kim J. A country report: impact of COVID-19 and inequity of health
on South Korea’s disabled community during a pandemic. Disabil Soc.
2020;35(9):1514-1519. doi:10.1080/09687599.2020.1809352

Mbazzi FB, Nalugya R, Kawesa E, et al. The impact of COVID-19
measures on children with disabilities and their families in Uganda. Disabil
Soc. 2022;37(7):1173-1196. doi:10.1080/09687599.2020.1867075
Sakellariou D, Malfitano APS, Rotarou ES. Disability inclusiveness of
government responses to COVID-19 in South America: a framework
analysis study. Int J Equity Health. 2020;19(1):131. doi:10.1186/s12939-
020-01244-x

Chand S, Zhang Y. Learning from machines to close the gap between
funding and expenditure in the Australian National Disability Insurance
Scheme. International Journal of Information Management Data Insights.
2022;2(1):100077. doi:10.1016/j.jjimei.2022.100077

Banks LM, Davey C, Shakespeare T, Kuper H. Disability-inclusive
responses to COVID-19: lessons learnt from research on social protection
in low- and middle-income countries. World Dev. 2021;137:105178.
doi:10.1016/j.worlddev.2020.105178

International Journal of Health Policy and Management, 2023;12:7663 | 11


https://doi.org/10.1037/tra0000673
https://doi.org/10.1016/j.dhjo.2021.101161
https://doi.org/10.1111/spol.12670
https://doi.org/10.1111/resp.14094
https://doi.org/10.1111/jpc.15285
https://doi.org/10.1111/jpc.15285
https://doi.org/10.1111/puar.13352
https://doi.org/10.1111/puar.13352
https://doi.org/10.1080/10875549.2022.2080029
https://doi.org/10.1080/10875549.2022.2080029
https://doi.org/10.1080/25741292.2019.1586083
https://doi.org/10.1080/15017419.2016.1261737
https://doi.org/10.1016/j.jpubeco.2021.104410
https://doi.org/10.1016/j.jhealeco.2018.09.004
https://doi.org/10.1080/09687599.2014.987220
https://www.afr.com/policy/tax-and-super/better-off-aged-care-and-ndis-users-can-pay-their-own-way-20221114-p5by4g#:~:text=The NDIS is forecast to,government hospitals (%2427.3 billion)
https://www.afr.com/policy/tax-and-super/better-off-aged-care-and-ndis-users-can-pay-their-own-way-20221114-p5by4g#:~:text=The NDIS is forecast to,government hospitals (%2427.3 billion)
https://www.afr.com/policy/tax-and-super/better-off-aged-care-and-ndis-users-can-pay-their-own-way-20221114-p5by4g#:~:text=The NDIS is forecast to,government hospitals (%2427.3 billion)
https://www.afr.com/policy/tax-and-super/better-off-aged-care-and-ndis-users-can-pay-their-own-way-20221114-p5by4g#:~:text=The NDIS is forecast to,government hospitals (%2427.3 billion)
https://www.ndis.gov.au/understanding
https://www.ndis.gov.au/understanding
https://doi.org/10.1080/03906701.2018.1425084
https://doi.org/10.1136/bmj.m3350
https://doi.org/10.1136/bmj.m3350
https://doi.org/10.5694/mja2.50690
https://doi.org/10.5694/mja2.50690
https://doi.org/10.1111/irv.12942
https://doi.org/10.15585/mmwr.mm6918e1
https://doi.org/10.15585/mmwr.mm6918e1
https://doi.org/10.1542/peds.2011-3343
https://doi.org/10.1073/pnas.2019378118
https://doi.org/10.15585/mmwr.mm6915e3
https://github.com/M3IT/COVID-19_Data
https://github.com/M3IT/COVID-19_Data
https://doi.org/10.1038/s41562-021-01079-8
https://doi.org/10.2307/1911963
https://doi.org/10.3390/ijerph18126178
https://doi.org/10.3390/ijerph18126178
https://doi.org/10.1080/09687599.2020.1809352
https://doi.org/10.1080/09687599.2020.1867075
https://doi.org/10.1186/s12939-020-01244-x
https://doi.org/10.1186/s12939-020-01244-x
https://doi.org/10.1016/j.jjimei.2022.100077
https://doi.org/10.1016/j.worlddev.2020.105178

