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A B S T R A C T   

Background: Crises and disasters disproportionally impact people with chronic health conditions such as multiple 
sclerosis (MS). 
Objective: To assess the impact of the COVID-19 pandemic and the Australian Black Summer Bushfires on health 
behaviours in people with MS. 
Methods: People with MS, carers, healthcare and advocacy professionals were recruited online between May-July 
2020 for an online survey and telephone interviews. 
Results: Survey items relating to health behaviours were completed by 113 people with MS, and 18 people with 
MS, 4 MS advocates, 5 healthcare professionals, and 2 carers were interviewed. The bushfires affected 34.5% and 
the pandemic affected 74.3% of survey participants with MS. The pandemic and bushfires caused a decrease in 
physical activity in 53.8% and 55.3% of participants respectively, as well as increases in unhealthy eating (43.6% 
and 24.3% respectively) and alcohol consumption (35.4% and 10.5% respectively), and a decrease in typical 
sleeping patterns (40.5% and 39.5% respectively). Conversely, 27.5% of participants reported an increase in 
physical activity during the pandemic. Interview data detailed the circumstances and motivations for changes in 
health behaviours, as well as consequences, including reduced mobility, fitness, mood disturbances, and weight 
gain. 
Conclusion: There is a need to increase support and health promotion for people with MS to maintain or initiate 
positive health behaviours, especially in times of adversity.   

1. Introduction 

The COVID-19 pandemic has resulted in unprecedented changes in 
societies worldwide, including restrictions in movement and social 
contact. Further, the pandemic was preceded in Australia by the Black 
Summer bushfires in late 2019 and early 2020, affecting every State and 
Territory of Australia but with varying degrees of spread, intensity and 
impact; including loss of lives and destruction to flora, fauna, homes, 
and infrastructure. During the Black Summer bushfires approximately 1.8 
million people were evacuated, and an estimated 11 million people were 
impacted by the bushfire smoke, putting a major strain on the healthcare 

system (Biddle N et al., 2020, Duckett et al., 2020). The presence of 
multiple crises (such as pandemics, fires, floods, droughts, and conflict) 
threatening communities within a short time frame is a pressing threat 
to public health globally (Edgeley and Burnett, 2020) as well as 
Australia (Victorian Health Promotion Foundation 2020). 

Crises and disasters commonly disproportionally impact disadvan-
taged people (Victorian Health Promotion Foundation 2020, Shapira 
et al., 2020), including people with disabilities or chronic health con-
cerns such as multiple sclerosis (MS). Reports from Europe and the USA, 
where infection rate and restrictions varied from those of Australia, 
confirm the impact of the COVID-19 pandemic on hospitalisation and 
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mortality (Salter et al., 2021, Louapre et al., 2020), psychological 
distress (Capuano et al., 2020, Stojanov et al., 2020, Chiaravalloti et al., 
2020), as well as on access to healthcare, and treatment regimens 
(Sastre-Garriga et al., 2020) for people with MS. Restrictions have been 
very successful in Australia to reduce community transmission of 
COVID-19, but they may also have collateral consequences for rehabil-
itation and health behaviours, which impact health outcomes of people 
with MS (Leocani et al., 2020). 

MS management commonly comprises a combination of pharma-
ceutical and allied health care. Clinical advice, mostly focused on 
pharmaceutical management of MS during the pandemic, was published 
early on (in March 2020) (Brownlee et al., 2020, Willis and Robertson, 
2020, Giovannoni et al., 2020). Calls for increased focus on the pro-
motion of rehabilitation, wellness, and health behaviours for people 
with MS during the COVID-19 pandemic emerged also (Leocani et al., 
2020, Motl et al., 2020). The importance of positive health behaviours 
such as exercise on neurorehabilitation and managing MS symptoms is 
well known (Dalgas et al., 2019, Vollmer et al., 2012). Adverse health 
behaviours and factors such as physical inactivity, excessive alcohol 
consumption, overweight, and smoking are common, and associated 
with worse health outcomes in people with MS (Marrie et al., 2009, 
Beier et al., 2014, Paz-Ballesteros et al., 2017). Further, smoking and 
obesity are linked to increased risk for severe COVID-19 infection in the 
general population (Gupta et al., 2021), while prehabilitation (e.g. ex-
ercise, nutrition, smoking cessation, and stress reduction) may improve 
the immune system response to future stressors such as infection (Silver, 
2020). However, in 2016 most Australians with MS did not meet the 
minimum exercise guidelines for people with MS (Marck et al., 2020), or 
the Australian dietary guidelines (Marck et al., 2021). Recent crises may 
have further impacted on these health behaviours, which have conse-
quences for long-term health outcomes for people with MS. 

Consumer-driven research and initiatives are essential to developing 
understanding and reducing the impact of crises, and build resilience for 
future crises; in particular for vulnerable communities (Villeneuve et al., 
2021). Therefore, this mixed-methods study, a collaboration between 
researchers, consumers, carers, MS advocates, and healthcare practi-
tioners, aims to understand the impact of recent crises; the Australian 
Black Summer Bushfires and the COVID-19 pandemic, on health be-
haviours of Australian people with MS. This paper reports on a study 
conducted as part of the larger Crisis Resilience In people with Multiple 
Sclerosis (C-RIMS) project, which aims to ascertain the impacts of crises 
on access to health services and information also. 

2. Materials and methods 

2.1. Study design 

This component of the C-RIMS project included a quantitative survey 
and semi-structured interviews. The study was approved by the Mur-
doch University Human Ethics Committee (2020/039) and ratified by 
the University of Melbourne Human Research Ethics Committee 
(2056720.1). 

2.2. Recruitment 

People living in Australia with a diagnosis of MS, and MS community 
members (MS healthcare professionals, carers, and advocates) were 
eligible to participate in the study. A survey for participants with MS as 
well as MS community members was advertised via MS societies and 
advocacy organisations’ social media and newsletters, and further pro-
moted via email lists. Survey participants with MS and MS community 
members were asked to indicate if they would be willing to participate in 
follow-up online or phone interviews. The research team then selected 
participants for interviews based on whether their survey responses 
indicated they had experienced impact of bushfires and or the COVID-19 
pandemic, and whether their health behaviours changed as a result of 

these. We further ensured diversity in sex, geography (e.g., state and 
rurality), and (for participants with MS) the severity of disability as 
assessed by the well-validated Patient Determined Disease Steps (Lear-
month et al., 2013). We aimed to select persons who met as many 
criteria as possible, thus selection was based on diversity of experience 
to the crises and apparent willingness to provide qualitative input. 

2.3. Data collection 

The short 30-40 question online survey was open from 1st of May 
until 30th July 2020. Participants with MS were asked if they were 
directly or indirectly affected by the bushfires or COVID-19 pandemic 
(yes/no), intentionally worded in a manner open to interpretation by the 
participant. The survey also assessed demographic characteristics of all 
participants, clinical characteristics and health behaviours (for partici-
pants with MS only), concerns about healthcare access and information 
needs for the MS community (reported elsewhere) and assessed will-
ingness to participate in interviews. Semi-structured interviews were 
conducted between 19th May and 3rd August 2020, audio-recorded and 
transcribed verbatim. Data collection occurred several months after the 
bushfires had been extinguished and while a range of COVID-19 re-
strictions were in place, varying by state and month. 

2.4. Data analysis 

The current study focuses on the analysis of data related to de-
mographic characteristics of all participants, and the report changes in 
health behaviours of participants with MS (tobacco smoking, medication 
adherence, alcohol consumption, physical activity engagement, un-
healthy eating, or typical sleeping pattern) originating from the survey; 
as well as interview data from people with MS, MS healthcare pro-
fessionals, carers, and advocates representing MS patient organisations. 
Respondents who had completed less than 50% of the survey (n=10) 
were excluded from the sample as they had missing data on most rele-
vant items (e.g. health behaviours). Stata version 16.0 was used to 
analyse the survey data and report frequencies of changes in health 
behaviours. NVivo version 12 was used to code the qualitative data and 
analyse the interview data using thematic analysis guided by a coding 
framework. Predefined themes included health behaviours and changes 
to health outcomes as a results of the crises. 

3. Results 

3.1. Participants 

The survey was completed by 113 participants with MS, of which 77 
indicated willingness to be interviewed. In addition, 65 MS community 
members also completed a survey (findings reported elsewhere) of 
which 36 volunteered to be interviewed. After screening for eligibility, 
35 participants were invited for interview; of which 6 declined or were 
unavailable, and 29 participants were interviewed; 18 people with MS, 4 
MS advocates, 5 healthcare professionals, and 2 carers (Table 1). 

3.2. Impact of bushfires and COVID-19 pandemic on health behaviours: 
survey data 

The bushfires directly or indirectly affected 39 out of the 113 survey 
participants with MS (34.5%). In contrast, at the time of the survey, 84 
respondents (74.3%) reported that the pandemic had directly or indi-
rectly affected them. The survey results showed that the COVID-19 
pandemic, and to a lesser extent the bushfires, had impacted health 
behaviours. The majority of participants reported a decrease in physical 
activity due to the bushfires and the pandemic. Further, an increase in 
unhealthy eating was reported by half and a quarter of the sample 
during the bushfires and the pandemic respectively. A decrease in 
typical sleeping patterns was reported by 40% due to both the bushfires 
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and the pandemic. Alcohol consumption increased for 10% of partici-
pants during the bushfires, and 35% of participants during the 
pandemic; while tobacco smoking and medication adherence were 
mostly unchanged (Table 2). 

3.3. Australian Black Summer bushfires: interview data 

Some participants reported they were impacted by the 2019/2020 
Australian bushfires; mostly through the associated smoke which 
covered large areas for weeks or months. Some participants commented 
on how the smoke impacted on health behaviours. The impact on ability 
to participate in physical activity and exercise was most commonly 
mentioned. Participants reported changed behaviour due to the poor air 
quality which prohibited people from going outside, combined with the 
fear of adverse health effects of the smoke. The bushfires also caused 
stress, which one participant said resulted in ‘stress eating’. Very few 
commented on changes in other health behaviours. 

3.4. The COVID-19 pandemic: interview data 

Many of the participants with MS, as well as the healthcare pro-
fessionals, commented on how the COVID pandemic impacted on health 
behaviours. Some participants reported that they had improved their 
health behaviours, because there was more opportunity due to reduced 
commuting time or changed circumstances. Others commented that 
their motivation to be fit and healthy increased because they thought 
this would help them recover better if they contracted COVID-19. Ad-
vocates and healthcare professionals also commented that people with 
MS were often resilient and highly motivated to maintain healthy be-
haviours, and resuming their routines when restrictions lifted. Many 
people engaged in other types of exercise, or exercised at home instead 
of the gym. 

“Lots of the people with MS started finding other ways to exercise, they 
were bicycling and walking to keep up their exercise. Trying to find ways that 
they could exercise outside. The MS patients had quite a resilient response to 
the COVID pandemic.” Healthcare professional from Queensland 

“I’m one of those people that has set a lot of that up at home already, I 
had bought lots of exercise equipment and just kept on going business as usual 
from that perspective. So exercising each day like I’ve normally done.” 
Person with MS from New South Wales 

“Sleep’s improved because of the world slowing down. So the fatigue 
reduced because I could all of a sudden sleep 10 hours.” Person with MS 
from Victoria 

“If anything, it [healthy behaviour] has improved over that time, because 
I’ve just been so, so, conscious of needing to get to my best possible health, 
because of the risk if you did get coronavirus.” Person with MS from 
Victoria 

Most participants, however, commented that the impact of the 
pandemic had harmful effects on their health behaviours, most 
commonly physical activity and exercise behaviour. Some of these 
changes were caused by closed gyms or other facilities, breaking rou-
tines in positive health behaviours. Others reported an increase in un-
healthy eating, alcohol consumption or reduction in typical sleeping 
patterns due to stress or boredom caused by the pandemic. One health 
care professional reported that several patients reported an increase in 
alcohol consumption. 

“Yes, one of the things that I have taken up to manage my MS and to 
manage my symptoms a little bit is exercise, and my gym has obviously closed, 
and so I’ve needed to exercise more at home – which for me is more difficult to 
do than removing myself from the house to go somewhere else and do it.” 
Person with MS from Victoria 

“I’m frustrated, I haven’t found a park that’s got a flattish path and a 
toilet. So in terms of me building my endurance with walking, I can’t do it 
from home. I wanted to expand what I was doing a little bit, work on my 
endurance with my walking, and I thought well I just have to wait ‘til they 
decide it’s safe to open these parks that do have toilets and shelter.” Person 
with MS from Queensland 

“I’ve been doing more of both (eating and drinking). When you’re home 
all the time, and you know sometimes you get a bit boring, bored, and you’re 
like am I hungry or am I bored, so go and try it out, eat something, no I wasn’t 
hungry, I’m just bored.” Person with MS from Victoria 

For those who experienced negative impacts on their healthy be-
haviours due to the pandemic, some detailed the consequences of that to 

Table 1 
Survey and interview participant demographic and clinical characteristics.  

Variable Category Health behaviour 
survey participants n 
(%) 

Interview 
participants n (%) 

Participant 
type 

Person with MS 113 (100.0) 18 (62.1)  

Healthcare 
provider 

0 (0) 5 (17.2)  

MS advocate 0 (0) 4 (13.8)  
Carer 0 (0) 2 (6.9) 

Gender Female 99 (87.6) 23 (79.3)  
Male 14 (12.4) 6 (20.7) 

Age in years 18-20 1 (0.9) 0 (0)  
20-29 3 (2.7) 3 (10.3)  
30-29 19 (17.0) 6 (20.7)  
40-49 27 (24.1) 7 (24.1)  
50-59 31 (27.7) 3 (10.3)  
60-69 26 (23.2) 8 (27.6)  
70+ 5 (4.5) 2 (6.9) 

State or 
territory 

Victoria 41 (36.6) 10 (34.5)  

New South Wales 27 (24.1) 7 (24.1)  
Western 
Australia 

12 (10.7) 4 (13.8)  

Queensland 11 (9.8) 4 (13.8)  
South Australia 11 (9.8) 1 (3.4)  
Tasmania 9 (8.0) 2 (6.9)  
Australian 
Capital Territory 

0 (0) 1 (3.4)  

Northern 
Territory 

1 (0.9) 0 (0) 

Level of 
disability 

Mild 61 (54.0) 14 (77.8)  

Moderate 40 (35.4) 1 (5.6)  
Severe 12 (10.6) 3 (16.7) 

MS type Relapsing 
remitting 

75 (66.4) 15 (83.3)  

Progressive MS 27 (23.9) 3 (16.7)  
Other/ unsure 11 (9.7) 0 (0)  

Table 2 
Changes in health behaviours during disasters.   

Bushfires, n (%) Pandemic, n (%)  
Increase No change Decrease Increase No change Decrease 

Physical activity 3 (7.9) 14 (36.8) 21 (55.3) 22 (27.5) 15 (18.8) 43 (53.8) 
Unhealthy eating 9 (24.3) 26 (70.3) 2 (5.4) 34 (43.6) 38 (48.7) 6 (7.7) 
Normal sleeping pattern 2 (5.3) 21 (55.3) 15 (39.5) 6 (7.6) 41 (51.9) 32 (40.5) 
Alcohol consumption 4 (10.5) 34 (89.5) 0 (0) 28 (35.4) 49 (62.0) 2 (2.5) 
Medication adherence 3 (8.3) 31 (86.1) 2 (5.6) 8 (10.4) 66 (85.7) 3 (3.9) 
Tobacco smoking 2 (5.4) 35 (94.6) 0 (0) 2 (2.8) 69 (97.2) 0 (0)  
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their health in the short term. Reduced fitness and mobility, weight gain 
and mood changes were reported by participants with MS as well as by 
healthcare providers when speaking about their patients. There was an 
intention to resume health behaviours again, however, participants 
expressed concern that this may be difficult, in particular due to 
increasing physical disabilities. Some expressed concerns that the dis-
ruptions to their routines may lead to long term consequences for 
physical and mental health. 

“I’ve stopped sport, because organised sport has stopped, so have I gotten 
lazy, yes, and I’ve probably gotten fatter, yes, have I got my lung and heart 
capacity reduced, yeah. But I anticipate it’ll come back once I get going again. 
[So is that a big concern for you?] Yeah, because I mean if a healthy person 
stops sport for a month, they can come back. The rate at which I lose fitness 
and the battle to get it back – see I’ve been trying to do as much, you know – 
my motto in life is as much as I can for as long as I can until I can’t. So if I lose 
fitness during this 3 month lockdown, it’s going to be so much harder to get 
back than a regular healthy person. So that’s my number one concern as 
well.” Person with MS from Victoria 

“After 14 weeks of not moving about, her [patient with MS] mobility has 
really declined, it’s deteriorated with not being able to get out and exercise 
and just in her daily work routine, as opposed to sitting and working from 
home at the computer at home, she found she wasn’t doing her normal 
walking that she would do, and that she was getting worse.” Healthcare 
professional from Western Australia 

“A lot of the sporting clubs shut down and for many that was a way of 
being physical active, but that social contact is quite important for people as 
well you know so they lost that…, and I think that probably, the loss of that 
contributed to changes in mood as well.” Healthcare professional from 
Queensland 

4. Discussion 

Participants of this exploratory mixed-methods study report signifi-
cant changes to health behaviours in people with MS as a result of recent 
crises; the Australian Black Summer bushfires and the COVID-19 
pandemic. Our research provides new insights as our mixed methodol-
ogy and consumer-driven information highlights a need for further 
focused resources and education on outcome expectations from health 
behaviours in people with MS at times of unexpected health threats. 

Even in the face of restrictions, some participants with MS found 
other opportunities to maintain their health behaviours; over a quarter 
of participants (28%) reported an increase in physical activity during the 
COVID-19 pandemic, and 8% reported increased physical activity dur-
ing the bushfires. The concept of resilience, the capacity to recover and 
even thrive when faced with adversity, was mentioned by several par-
ticipants and has previously been linked to health behaviours such as 
exercise and healthy diet (Ploughman et al., 2020). The concept of 
prehabilitation (Silver, 2020), i.e. wanting to be as fit and healthy as 
possible to counter MS symptoms or possible infection with COVID-19, 
seemed to drive maintenance or increase of positive health behaviours 
such as physical activity engagement. Such positive affirmations to-
wards increased or maintenance of physical activity have been noted in 
the general population during the pandemic in Australia (Victorian 
Health Promotion Foundation 2020), the United Kingdom and the 
United States (Ding et al., 2020). 

However, most participants reported reduced physical activity 
because of the bushfires and COVID-19 pandemic (55% and 54% 
respectively). An Israeli study reported similar changes in physical ac-
tivity behaviour due to the COVID-19 pandemic, with 51% of partici-
pants with MS reporting a decrease in leisure time physical activity, and 
38% reporting an increase (Kalron et al., 2021). Reduced physical ac-
tivity is particularly problematic given a previous report that the ma-
jority of people with MS were not meeting physical activity 
recommendations (Marck et al., 2020). Survey data from more than 
5200 people from the general Australian population showed similar 
patterns with 43% reporting less exercise and 35% reporting more 

exercise (Phillipou et al., 2020). Decreased motivation, concerns about 
COVID-19 infection and reduced access to exercise space or equipment 
were cited as reasons to reduce physical activity in another Australian 
study (Victorian Health Promotion Foundation 2020), similar to our 
results. 

Reported increase in unhealthy behaviours such as increased alcohol 
consumption (35%), unhealthy eating (44%), and a reduction in typical 
sleeping pattern (41%) in response to the COVID-19 pandemic in our 
survey were in line with the aforementioned Australian survey in which 
31% of participants reporting drinking more alcohol, 35% eating more, 
and 44% sleeping less (Phillipou et al., 2020). Another Australian study 
detailed similar findings and reported that boredom, loneliness and 
stress commonly motivated the increase in unhealthy food and drinks 
consumption (Victorian Health Promotion Foundation 2020). Results 
from a large survey in North America also reported increased alcohol use 
in response to the psychological distress related to the COVID-19 
pandemic (Rodriguez et al., 2020). These patterns were similar in 
response to the bushfires among our participants, although an increase 
in unhealthy eating was reported by only 24%. 

Notably, our results indicate that these changes in health behaviours 
have already resulted in reduced physical and mental health, such as 
reduced mobility, fitness, weight gain and mood concerns in people with 
MS. Participants with MS and MS healthcare professionals also indicated 
concern about long term consequences for health outcomes. Some of 
these adverse consequences may also increase risk factors for more se-
vere COVID-19 disease, such as vascular comorbidities and obesity 
(Salter et al., 2021, Louapre et al., 2020). Impact of reduced physical 
activity was also reported in the aforementioned Israeli study, with 32% 
reporting a notable reduction in fitness (Kalron et al., 2021). Several 
guidelines for managing MS recommend the promotion of health be-
haviours such as exercise, diet, smoking cessation and stress or mood 
management including referral to allied health professionals to optimise 
health outcomes for people with MS. However, the extent to which this 
is implemented in clinical care in Australia, and especially during times 
of crises needs further investigation. Australia has universal healthcare 
with reimbursed medication costs, a high standard of living and 
healthcare, and active national and state MS organisations. However, 
responsibilities for healthcare provision is split between states and 
federal governments, which can lead to inequities, in particular for more 
regional or remote areas where healthcare provision may already be 
limited. There are, to our knowledge, no centralised resources which 
prepare or assist people with chronic conditions, such as MS, to maintain 
or initiate health behaviours which impact on their long-term health 
outcomes during times of crises. 

It is not surprising that existing inequalities are amplified during 
times of crises (Marmot and Allen, 2020). Australian reports have 
detailed that people already facing hardship were much harder hit by 
the COVID-19 pandemic; including people with low income, people 
from bushfire affected communities, Indigenous people, and people with 
disabilities (Victorian Health Promotion Foundation 2020). People with 
disabilities have been particularly impacted in terms of economic 
hardship, access to healthcare and supports to maintain participation 
and activities of daily living by the pandemic and Black Summer 
Bushfires (Biddle N et al., 2020, Duckett et al., 2020, Victorian Health 
Promotion Foundation 2020, People with Disability Australia 2020, 
Kavanagh et al., 2020). Indeed a previous study linking higher resilience 
to more healthy behaviours in people with MS, also reported this was 
associated with greater social support and financial security (Plough-
man et al., 2020). Notably, more than a quarter of our sample indicated 
not being impacted by the COVID-19 pandemic at the time of the survey. 
This may reflect the relatively minor impact the pandemic had on some 
parts of Australia, perhaps combined with the adaptive nature and or 
circumstances of individual participants. 

While Australian guidelines have been developed to promote the 
return to physical activity for people who have recovered from COVID- 
19 infection (Jewson et al., 2020), our results imply that more efforts 
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need to focus on promoting return to (or uptake of) physical activity for 
people who have been impacted indirectly by the COVID-19 pandemic. 
Through most of the COVID-19 restrictions, Australians were explicitly 
allowed and encouraged to exercise outside the home each day by the 
authorities (Australian Department of Health 2020). However, many 
people with disabilities who rely on health professionals for support, 
supervision and/or motivation, or facilities to exercise were unable to 
continue their activities and as a consequence their existing health 
conditions may have worsened. In particular, people with disabilities or 
chronic health conditions are likely to need more support to improve 
health behaviours as countries around the world emerge from lock-
downs, and there may be inequities depending on place of residence. 
Further, future crises such as fires, floods, droughts, and pandemics, are 
increasingly likely and will continue to impact on healthcare systems. 
Preparing for these while ensuring optimal health outcomes for all 
people with chronic health concerns is critical, and consumer input into 
disaster and recovery planning is paramount (Villeneuve et al., 2021). 

4.1. Limitations 

Due to our small volunteer sample, recruited primarily via social 
media, our findings may not represent broad views from the Australian 
MS community. In particular people who are non-English speaking, 
without access or ability to use the internet were not included in this 
study, and people with more severe levels of disability may be under-
represented. Our data did not include measures of socio-economic sta-
tus, social support, or other social determinants of health, which would 
add valuable information about how crises impact on existing in-
equalities. Our results are cross-sectional, and changes in health be-
haviours may have fluctuated throughout the crises (Villeneuve et al., 
2021). Further, more detailed data about health behaviours (e.g. 
changes in the amount of alcohol consumption, physical activity, sleep 
duration (as both insomnia and hypersomnia are potential negative 
changes in sleep behaviour) and quality would allow a more detailed 
analysis. Follow-up data to understand long-term changes and perhaps 
recommencement of healthy behaviours would add valuable under-
standing also. 

5. Conclusion 

Our findings indicate that health behaviours of people with MS have 
been impacted by the Australian bushfires and to a greater extent the 
COVID-19 pandemic. In particular the reduction in physical activity, 
increase in unhealthy diet and alcohol consumption have already led to 
changes in health outcomes. These findings indicate that there is a need 
for efforts to increase health promotion for people with MS to maintain 
or initiate positive health behaviours, especially in the face of adversity. 
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