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Background: In response to COVID-19, government-mandated health directives including widespread lock- 

downs were implemented. Changes in alcohol purchasing were reported, with growing concern that al- 

cohol may be consumed as a way to cope with pandemic-associated stressors. Hitherto, there have been 

limited studies examining alcohol-related harms, including acute harms requiring an ambulance, and 

their relationship to government announcements or policies related to COVID-19. 

Methods: Analyses were conducted between January and September 2020, with matched months in 2019, 

using Victorian data from the National Ambulance Surveillance System in Australia. Interrupted time se- 

ries (ITS) models with odds ratios (OR) were used to map alcohol-related harms as a function of govern- 

ment policies for both metropolitan and regional areas. 

Findings: A total of 43,003 alcohol intoxication-related ambulance attendances occurred between Jan- 

uary 2019 and September 2020. Attendances in the home increased in 2020 by 9% compared to matched 

2019 months. The most socioeconomically advantaged cases showed the highest percentage change. ITS 

models showed decreased odds of alcohol-related attendances at the beginning of each COVID-19 wave 

in metropolitan (OR:0 • 77; 95%CI: 0 • 71-0 • 83; p < 0 • 001) and regional Victoria (OR: 0 • 72; 95%CI: 0 • 67-0 • 79, 

p < 0 • 001) separately, and increased odds following the introduction of harsher restrictions in metropoli- 

tan Melbourne (OR:1 • 07; 95%CI:1 • 01-1 • 11, p = 0 • 005). A 19% increase in odds of alcohol-related harms was 

observed at the end of the second wave lockdown period in regional Victoria (OR:1 • 19; 95%CI: 1 • 01-1 • 41, 

p = 0 • 004). 

Interpretation: Alcohol-related attendances during COVID-19 restrictions showed a displacement to home 

settings. Changes in patterns of harms were evident in specific sociodemographic groups, and geographic 

regions when mapped to government health directives. This study is one of the first to investigate 

alcohol-related harms at the population level in response to a global pandemic. 
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ication, and alcohol harms throughout the COVID-19 pan- 
demic, in addition to previous natural disasters and finan- 
cial crises. Many studies identified the detrimental mental 
health impacts of these events and raised concerns regarding 
increased alcohol use as a coping mechanism to deal with 

increased feelings of stress, anxiety, loss, isolation and eco- 
nomic uncertainty. Despite a number of previous studies in- 
vestigating changes in community alcohol consumption pre- 
and post-COVID 19, research assessing changes in alcohol- 
related harms were scarce. 

Added value of this study: The National Ambulance 
Surveillance System (NASS) offers an internationally unique 
opportunity to capture and surveil alcohol and other drug- 
related harms through the use of ambulance attendance 
records. We examined Victorian NASS data given the strict re- 
strictions placed on citizens in this state, and conducted one 
of the first studies investigating the impact of COVID-19 re- 
strictions on acute alcohol-related harms by gender, age, lo- 
cation (e.g., in the home versus public venues) and socioeco- 
nomic status, in both metropolitan and regional Victoria. 

Implications of all available evidence: This compre- 
hensive analysis of alcohol-related ambulance attendances 
throughout the 2020 COVID-19 period when compared to 
the same months in 2019, offers unique insight into alcohol 
harms experienced during a period of increased stress, anxi- 
ety, feelings of isolation and economic uncertainty. We found 

demographic and location differences, including a displace- 
ment of harms into home settings, and changes in relation 

to government announcements. Our findings emphasise the 
need for more campaigns that encourage safer alcohol con- 
sumption during times of psychological and financial stress 
that accompany changes in government public health policies 
including lockdowns. 

. Introduction 

The COVID-19 pandemic is a worldwide public health emer- 

ency. It has resulted in substantial negative impacts on the health 

nd wellbeing of both individuals and economies [1] . Governments 

round the world have implemented policies aimed at containing 

he spread of the virus. Measures have included social distancing 

e.g., people sitting at least 1.5 metres apart in workplaces and on 

ublic transport) and lockdowns (e.g., limiting reasons for leaving 

ome to only four reasons: shopping for food and supplies, au- 

horised work and study, caregiving, and exercise) which have had 

etrimental effects on people’s mental health [2] . This has led to 

oncerns of increased alcohol and other drug use in order to cope 

ith stress, anxiety, feelings of isolation, and economic uncertainty 

 3 , 4 ], which have been documented following exposure to previous 

atural disasters and financial crises [ 5 , 6 ]. 

.1. Alcohol use during COVID-19 

Changes in alcohol purchasing patterns have been reported in 

any parts of the world, with online alcohol sales in the US 

ncreasing by 243% compared with the same time the previous 

ear, and an analysis of online credit and debit card transactions 

howing increases in alcohol sales in Australia [7] . Some increases 

ave been attributed to the ‘panic-buying’ of alcohol, and oth- 

rs reflect changes in the regulatory environment. For example, in 

esponse to strict social distancing guidelines, most jurisdictions 

n Australia relaxed liquor licencing regulations to enable any li- 

enced premises (e.g., restaurants and cafes, small bars) that do 

ot normally sell off-premise alcohol to sell alcohol via take-away 

r home delivery schemes [ 7 , 8 ]. These changes in alcohol avail-

bility and purchasing behaviour have led to concerns for vul- 

erable groups, including those with alcohol use and/or mental 
2 
ealth disorders. While evidence on outcomes is only beginning to 

merge, a recent national cross-sectional study of emergency de- 

artment (ED) presentations in the US reported varied patterns of 

elp-seeking; mental health presentations decreased initially fol- 

owing the declaration of a national emergency, but this decrease 

as to a lesser extent than total ED presentations, suggesting that 

cute mental health cases reflected a significant public health con- 

ern [4] . Drug overdoses presenting to ED also increased during 

his time, suggesting an increased burden of drug-related harms to 

mergency services [4] . 

There has been growing concern that increased alcohol con- 

umption in the general community may be seen as an acceptable 

trategy to deal with the stress, anxiety, and financial hardships as- 

ociated with the COVID-19 pandemic [ 9 , 10 ]. An analysis compar- 

ng alcohol consumption between April-May 2020 with the same 

onths in 2019 reported that although population per capita con- 

umption did not change, some sub-populations did report mod- 

fying their alcohol consumption [11] with 15% of the population 

rinking at levels in 2020 that placed them in a higher risk cat- 

gory for alcohol-related harm according to national guidelines. 

his finding supports previous research that reported no change in 

eekly alcohol consumption and/or frequency of intoxication be- 

ween 6 to 24 months post-tsunami in Norway, but that 18 • 3% of 

espondents had increased their alcohol consumption [12] . Such 

ndings highlight the need to examine alcohol use beyond sim- 

le per capita figures when assessing alcohol-related changes post- 

isaster. Such analyses leave a gap in our understanding of which 

ections of the population are increasing their consumption in re- 

ponse to these stressors, and whether they also experience an in- 

rease in alcohol-related harms. 

Recent data have suggested that changes in alcohol consump- 

ion are influenced by sociodemographic factors (e.g., age, gender, 

ocial disadvantage). An Australian study reported that young men 

ere drinking more at home given a lack of access to public li- 

enced venues [11] , and another reported that increased alcohol 

onsumption was associated with pre-existing mental health is- 

ues including depression, lack of social connection and income 

oss during the first month of COVID-19 restrictions implemented 

n Canada [9] . Despite this, the focus of these studies has been 

imited to assessing changes in alcohol consumption in the commu- 

ity compared with their drinking levels pre-pandemic. Research 

ssessing changes in alcohol-related harms are sparse, and have 

ot assessed whether these purported changes in consumption, 

r location (e.g., home-based drinking) have resulted in increased 

lcohol-related harms. This lack of focus on alcohol harms is of 

oncern given that alcohol is a causal or component risk factor in 

ore than 200 disease and illness categories [13] , and is a leading 

isk factor for premature death and disability in young people [14] . 

Additionally, of the studies that have addressed alcohol-related 

arms, survey designs have been most frequently used. A signifi- 

ant limitation with surveys assessing COVID-19 impacts on health 

nd behaviour is the use of self-report measures of alcohol use, 

nd the potential for recall bias and social desirability effects. Such 

esigns are also unable to extrapolate changes in alcohol consump- 

ion to changing policy and social environments, which have oc- 

urred frequently during COVID-19 [15] . Furthermore, surveys ad- 

inistered during COVID-19 have typically used short sampling 

rames (e.g., one-week) that make it difficult to assess any impact 

f rapidly evolving policy changes on behaviour [16] . Given pre- 

ious research has reported associations between changes in eco- 

omic policies during recession times and daily suicides in England 

nd Wales [17] , there is a need to utilise surveillance systems that 

re more effectively able to track harms in relation to COVID-19 

olicies as they evolve. 

Ambulance services are part of the frontline health response 

o acute crises, including alcohol harms, and are frequently the 
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rst contact a person has with health services [ 18 , 19 ]. In Victo-

ia (Australia), ambulance services provide universal coverage in 

oth metropolitation and regional areas, and therefore, utilising the 

urveillance, monitoring, and reporting capacity of ambulance data 

rovides a unique opportunity to examine, and compare alcohol- 

elated harms at the population level [ 18 , 20 ]. This paper aimed to:

i) investigate changes in alcohol-intoxication-related ambulance 

ttendances from January to September 2020 compared with the 

ame months in 2019 to determine whether there had been in- 

reases in alcohol-related harms experienced in the home match- 

ng the displacement of reported consumption following closure 

f licenced venues; (ii) determine whether there were sociode- 

ographic differences in alcohol-related ambulance attendances 

ased on age, gender and social disadvantage with expected in- 

reases in young adults ( < 40 years), and (iii) map alcohol-related 

arms as a function of government policies in response to COVID- 

9 that enforced social distancing measures and ‘lockdowns’ on cit- 

zens. 

. Methods 

.1. The National Ambulance Surveillance System (NASS) 

We used data from the Victorian arm of NASS. Victoria is Aus- 

ralia’s second most populous state with approximately 6 mil- 

ion residents. NASS is an ongoing surveillance system that re- 

eives a filtered dataset consisting of attendances from the elec- 

ronic Victorian Ambulance Clinical Information Service (VACIS®) 

here alcohol or another drug play a significant and contribut- 

ng factor. These data are coded by researchers following import 

o a customised database. NASS methodology is described in de- 

ail in methodological papers [ 18 , 20 ] but relevant inclusion criteria 

or the present study are described below. The overall project and 

urveillance methodology was approved by the Eastern Health Re- 

earch Ethics Committee. 

.2. Inclusion of alcohol intoxication ambulance attendances 

Alcohol intoxication-related ambulance attendances between 1 

anuary 2020 and 30 September 2020 plus matched dates for 2019 

ere included. 

Inclusion criteria for alcohol intoxication coding of cases was 

ssessed using the following criterion: ‘Is it reasonable to attribute 

he immediate or recent (the past 24-hours) over or inappropri- 

te alcohol use as a contributing reason for the ambulance atten- 

ance?’ [20] . This information was drawn from paramedic clinical 

otes and assessment, patient self-report, information from third 

arties (e.g., family, friends or bystanders), and evidence at the 

cene (e.g., alcohol-related products). Importantly, while alcohol 

onsumption must be a contributor to the ambulance attendance, 

t may not be the primary reason for the ambulance attendance 

20] . Ambulance attendances for alcohol-intoxication are a marker 

f alcohol ’harms’ in a broad sense, and no further break down 

f other ’harms’ experienced, or various sub-categories was under- 

aken in this analysis. Indeed, calling for, and requiring an ambu- 

ance for intoxication is taken as a significant harm. 

.3. Location and social disadvantage 

As a proxy for alcohol intoxication in the home, patient post- 

ode (residential address) and scene postcode (place of ambulance 

ttendance) were compared. Where these two postcodes matched, 

lcohol consumption was considered to be in the home setting. We 

resent data separately for metropolitan Melbourne and regional 

ictoria given differences in restrictions imposed by government 

see Supplementary file 1). Socioeconomic status was determined 
3 
ased on the Australian Bureau of Statistics (ABS) Socioeconomic 

ndex for Areas (SEIFA) index of relative socioeconomic disadvan- 

age. 

.4. Key events and government policy announcements 

Policy measures enacted in Victoria during 2020 included so- 

ial distancing (e.g., people required to sit at least 1 • 5 metres apart 

n workplaces and on public transport) and lockdowns (e.g., peo- 

le only allowed to leave the home for four reasons: shopping for 

ood and supplies, authorised work and study, caregiving, exercise, 

nd being limited to travel within a 5km zone). The identification 

f key events and policies related to COVID-19 were logged on a 

aily basis and considered relevant if: (i) the event or policy was a 

ublic announcement linked directly to COVID-19, and (ii) the an- 

ouncement was made by key members of government (e.g., Vic- 

orian State Premier or the Prime Minister of Australia) (see Sup- 

lementary file 1 for key policies or events mapped to key dates). 

vents were also considered when multiple media sources (online 

ewspapers, television news) were reporting on a story of signif- 

cance (for example, new clusters or peaks in COVID-19 related 

ases). 

.5. Data analyses 

All descriptive and statistical analyses were performed using 

tata v13 • 1. Frequencies, percentages and percentage change fig- 

res describe overarching socio-demographic and location of con- 

umption patterns. Rates are calculated per 10 0,0 0 0 population us- 

ng data provided by the Australian Bureau of Statistics [21] . For 

he interrupted time series, we proposed a priori a change in level 

nd slope as our impact model. Linear splines were used to create 

he intervention periods for metropolitan Melbourne and Mitchell 

hire (a local government area, 40 km north of Melbourne that 

as placed under the same restrictions as Melbourne, see Supple- 

entary file), and the remainder of regional Victoria, correspond- 

ng to Victorian State Government public health directives. The in- 

errupted time series were modelled using logistic regression with 

 negative binomial probability distribution, log-link function and 

ewey-West standard errors. Autocorrelation and partial autocor- 

elation were assessed using the Cumby-Huizinga test and correl- 

grams and corrected using linear splines (Supplementary file 2). 

tationarity of the time series was assessed using the Portmanteau 

est. 

.6. Role of funding source 

Funders had no role in the study design, conduct, analysis, or 

nterpretation. 

. Results 

During the months of January to September 2019 and 2020, 

here were a total of 43,003 (2019 n = 22,056; 2020 n = 20,947) al-

ohol intoxication-related attendances in Victoria, with a monthly 

verage of 2,389 attendances. Of these, 81% (2019: 78.7%, 2020: 

2.6%) were transported to hospital for ongoing care. In metropoli- 

an Melbourne, the total rate of attendances was 629 • 7 per 

0 0,0 0 0 population compared to 722 • 1 per 10 0,0 0 0 population in

egional areas of Victoria . 

.1. Alcohol attendance in the home and sociodemographic modifiers 

Table 1 shows that overall, the number of monthly alcohol 

ntoxication-related attendances in the home increased during 

020 compared with 2019. This pattern was consistent across age 
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Table 1 

Frequencies and percentage changes in alcohol intoxication-related ambulances attendances in the home, 2019-2020, by month, age 

group and gender (values > or < 5% are bolded) 

Jan Feb Mar April May June July Aug Sept Total 

Age group: males 

10 to 19 2019 (n) 69 38 48 43 25 49 42 47 53 414 

2020 (n) 51 60 62 25 49 48 34 48 54 431 

% change -26 • 1 57 • 9 29 • 2 -41 • 9 96 • 0 -2 • 0 -19 • 0 2 • 1 1 • 9 4.1 

20 to 29 2019 (n) 169 132 139 119 111 110 129 117 151 1177 

2020 (n) 142 132 127 93 139 163 149 155 149 1249 ∗∗

% change -16 • 0 0 • 0 -8 • 6 -21 • 8 25 • 2 48 • 2 15 • 5 32 • 5 -1 • 3 6.1 

30 to 39 2019 (n) 148 146 157 132 139 143 126 155 157 1303 

2020 (n) 188 172 164 156 173 171 137 186 180 1527 

% change 27 • 0 17 • 8 4 • 5 18 • 2 24 • 5 19 • 6 8 • 7 20 • 0 14 • 6 17.2 

40 to 49 2019 (n) 188 156 168 151 171 218 185 190 209 1636 

2020 (n) 182 176 206 190 191 172 210 235 236 1798 

% change -3 • 2 12 • 8 22 • 6 25 • 8 11 • 7 -21 • 1 13 • 5 23 • 7 12 • 9 9.9 

50 to 59 2019 (n) 197 141 197 183 182 155 183 200 180 1618 

2020 (n) 197 208 195 180 174 179 199 211 210 1753 ∗

% change 0 • 0 47 • 5 -1 • 0 -1 • 6 -4 • 4 15 • 5 8 • 7 5 • 5 16 • 7 8.4 

60 + 2019 (n) 225 182 216 209 175 180 216 209 210 1822 

2020(n) 277 246 205 169 205 226 206 203 197 1934 

% change 23.1 35.2 -5.1 -19.1 17.1 25.6 -4.6 -2.9 -6.2 6.1 

Age group: females 

10 to 19 2019 (n) 38 38 52 44 36 47 40 54 53 402 

2020 (n) 66 54 51 19 41 56 43 41 47 418 ∗

% change 73 • 7 42 • 1 -1 • 9 -56 • 8 13 • 9 19 • 1 7 • 5 -24 • 1 -11 • 3 4.0 

20 to 29 2019 (n) 103 97 102 89 92 102 90 89 86 850 

2020 (n) 98 98 103 87 100 120 104 119 159 988 

% change -4 • 9 1 • 0 1 • 0 -2 • 2 8 • 7 17 • 6 15 • 6 33 • 7 84 • 9 16.2 

30 to 39 2019 (n) 115 103 109 110 96 97 88 108 122 948 

2020 (n) 136 111 115 107 140 129 111 157 126 1132 

% change 18 • 3 7 • 8 5 • 5 -2 • 7 45 • 8 33 • 0 26 • 1 45 • 4 3 • 3 19.4 

40 to 49 2019 (n) 161 105 144 123 164 120 162 163 145 1287 

2020 (n) 130 153 154 138 129 137 147 133 149 1270 

% change -19 • 3 45 • 7 6 • 9 12 • 2 -21 • 3 14 • 2 -9 • 3 -18 • 4 2 • 8 -1.3 

50 to 59 2019 (n) 139 99 108 118 107 109 113 105 120 1018 

2020 (n) 137 125 122 115 126 131 114 147 134 1151 

% change -1 • 4 26 • 3 13 • 0 -2 • 5 17 • 8 20 • 2 0 • 9 40 • 0 11 • 7 13.1 

60 + 2019 (n) 100 96 111 85 93 96 101 104 76 862 

2020 (n) 109 90 120 81 106 109 82 74 104 875 

% change 9.0 -6.3 8.1 -4.7 14 • 0 13.5 -18.8 -28.8 36.8 1.5 

Total (all) 2019 (n) 1675 1351 1584 1431 1417 1447 1506 1561 1582 13554 

2020 (n) 1725 1649 1657 1386 1592 1660 1561 1725 1762 14717 ∗∗

% change 3.0 22.1 4.6 -3.1 12.4 14.7 3.7 10.5 11.4 8.6 

∗p < 0.05, ∗∗ p = 0.0 0 0 
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roups and among males and females, but particularly those aged 

0 to 39 years. 

Figure 1 and Table 2 show data based on drinking location and 

ocioeconomic Index for Areas (SEIFA) status. 

Figure 1 shows that the proportion of alcohol intoxication- 

elated attendances in a home setting increased during 2020, from 

0% in January to 81% in September. In contrast, during 2019, these 

gures remained stable throughout the year. On average, there was 

 9% monthly increase in alcohol intoxication-related attendances 

ccurring in the home during 2020 when compared with 2019. 

able 2 shows that those in the most disadvantaged group (0-20%) 

ad the highest number of alcohol-related ambulance attendances 

n the home in both 2019 and 2020, however, the group showed 

he least amount of change across many months examined when 

omparing the two years. On average, those in the most advan- 

aged (81-100%) group had the highest percentage change in alco- 

ol attendances in the home between the corresponding months 

n 2019 and 2020. 

.2. Interrupted time series 

Tables 3 and 4 display the results of the interupted time se- 

ies assessing the effect of government announcements related 

o COVID-19 on alcohol-related attendances in metropolitan Mel- 

ourne ( Table 3 ) and regional Victoria ( Table 4 ). Table 3 shows that
4 
here was an initial 23% decrease in the odds of alcohol-related 

mbulance attendance (OR:0 • 77; 95%CI: 0 • 71-0 • 83, p < 0 • 001) af-

er the implementation of first wave Stage 3 COVID-19 restric- 

ions, followed by an increase in odds of attendance by 15% at 

he end of first wave restrictions (OR: 1 • 15; 95%CI: 1 • 02-1 • 30,

 = 0 • 02). At the beginning of wave two Stage 3 lockdown restric-

ions, a statistically significant decrease in the odds of alcohol- 

elated ambulance attendance by 10% (OR:0 • 90; 95%CI:0 • 86-0 • 95; 

 < 0 • 001) was observed, followed by an increase in odds of at-

endance by 5% at the introduction of Stage 4 lockdown restric- 

ions (OR:1 • 07; 95%CI:1 • 01-1 • 11, p = 0 • 005). A significant decrease

n odds of alcohol-related ambulance attendance was observed at 

he end of the second wave lockdown period (OR: 0 • 84; 95%CI: 

 • 78-0 • 91, p < 0 • 001), to a similar magnitude to the decrease ob-

erved after the first wave of lockdown. There were minimal slope 

hanges following each intervention period. The Portmanteau test 

eported moderate evidence for stationarity (q = 56 • 1; p = 0 • 05) 

Table 4 shows that alcohol-related ambulance attendances in 

egional Victoria varied throughout the COVID-19 lockdown peri- 

ds. An initial 28% decrease in the odds of alcohol-related ambu- 

ance attendance (OR: 0 • 72; 95%CI: 0 • 67-0 • 79, p < 0 • 001) was ob-

erved after the implementation of first wave Stage 3 COVID-19 

estrictions, followed by an increase in odds of attendance by 11% 

t the end of the first wave (OR: 1 • 11; 95%CI: 1 • 04-1 • 18, p < 0 • 001).

t the beginning of wave two Stage 3 lockdown restrictions, there 
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Figure 1. Proportion (%) of alcohol intoxication-related ambulance attendances by location, Victoria. 

Table 2 

Frequencies and percentage changes in alcohol intoxication-related ambulances attendances in the home, 2019-2020, by month and 

socio economic status (SEIFA) 

SEIFA Jan Feb Mar April May June July Aug Sept Total 

0-20% 2019 (n) 452 346 442 407 376 406 406 401 461 3697 

(most disadvantaged) 2020 (n) 443 424 456 372 408 441 405 455 486 3890 ∗∗

% change -2 • 0 22 • 5 3 • 2 -8 • 6 8 • 5 8 • 6 -0 • 2 13 • 5 5 • 4 5.2 

21-40% 2019 (n) 291 260 285 271 271 244 254 294 277 2447 

2020 (n) 304 293 290 244 300 296 305 311 349 2692 ∗

% change 4 • 5 12 • 7 1 • 8 -10 • 0 10 • 7 21 • 3 20 • 1 5 • 8 26 • 0 10.0 

41-60% 2019 (n) 306 246 277 231 260 238 295 282 246 2381 

2020 (n) 333 319 286 248 288 302 296 293 276 2641 

% change 8 • 8 29 • 7 3 • 2 7 • 4 10 • 8 26 • 9 0 • 3 3 • 9 12 • 2 10.9 

61-80% 2019 (n) 349 277 294 277 256 295 280 254 324 2606 

2020 (n) 321 310 328 280 306 304 274 344 313 2780 ∗

% change -8 • 0 11 • 9 11 • 6 1 • 1 19 • 5 3 • 1 -2 • 1 35 • 4 -3 • 4 6.7 

81-100% 2019 (n) 275 222 283 244 251 263 271 328 274 2411 

(least disadvantaged) 2020 (n) 323 300 293 239 289 316 279 321 338 2698 

% change 17 • 5 35 • 1 3 • 5 -2 • 0 15 • 1 20 • 2 3 • 0 -2 • 1 23 • 4 11.9 

Total 2019 (n) 1673 1351 1581 1430 1414 1446 1506 1559 1582 13542 

2020 (n) 1724 1646 1653 1383 1591 1659 1559 1724 1762 14701 ∗∗

% change 3.0 21.8 4.6 -3.3 12.5 14.7 3.5 10.6 11.4 8.6 

Note: 28 missing cases, ∗p < 0.05, ∗∗ p = 0.0 0 0 

Table 3 

Logistic regression model assessing the effect of the Victorian Department of Health and Human Services (DHHS) COVID-19 public health 

response on alcohol-related harms resulting in ambulance attendance in Metropolitan Melbourne and Mitchell Shire 

Parameter Description Odds Ratio (OR) 95% CI p-value 

Pre-intervention time slope Pre-COVID period ∗ 1 • 00 1 • 00 0 • 08 

Change in time slope at first intervention Wave 1: Stages 1-3 lockdown ∗∗ 1 • 00 0 • 97-1 • 01 0 • 44 

Change in level after first intervention 0 • 77 0 • 71-0 • 83 < 0 • 001 

Change in time slope at second intervention End of Wave 1: Easing of lockdown ∗∗∗ 1 • 00 0 • 98-1 • 02 0 • 75 

Change in level after second intervention 1 • 15 1 • 02-1 • 30 0 • 02 

Change in time slope at third intervention Wave 2: Stage 3 lockdown α 1 • 00 0 • 98-1 • 01 0 • 35 

Change in level after third intervention 0 • 90 0 • 86-0 • 95 < 0 • 001 

Change in time slope at fourth intervention Wave 2: Stage 4 lockdown β 1 • 02 1 • 00-1 • 03 0 • 031 

Change in level after fourth intervention 1 • 07 1 • 02-1 • 11 0 • 005 

Change in time slope at fifth intervention End of Wave 2: Easing of lockdown π 1 • 06 1 • 04-1 • 07 < 0 • 001 

Change in level after fifth intervention 0 • 84 0 • 78-0 • 91 < 0 • 001 

Refer to greyed out cells in Supplementary 1 File 
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Table 4 

Logistic regression model assessing the effect of the Victorian Department of Health and Human Services (DHHS) COVID-19 public health 

response on alcohol-related harms resulting in ambulance attendance in Regional Victoria 

Parameter Description Odds Ratio (OR) 95% CI p-value 

Pre-intervention time slope Pre-COVID period ∗ 1 • 00 1 • 00 0 • 14 

Change in time slope at first intervention Wave 1: Stages 1-3 lockdown ∗∗ 1 • 00 1.00-1.02 0.04 

Change in level after first intervention 0.72 0.67-0.79 < 0.001 

Change in time slope at second intervention End of Wave 1: Easing of lockdown † 1 • 00 0 • 98-1 • 01 0 • 28 

Change in level after second intervention 1 • 11 1 • 04-1 • 18 0 • 001 

Change in time slope at third intervention Wave 2: Stage 3 lockdown § 1 • 00 0 • 98-1 • 04 0 • 66 

Change in level after third intervention 0 • 85 0 • 76-0 • 96 0 • 005 

Change in time slope at fourth intervention End of Wave 2: Easing of lockdown Ω 1 • 00 0 • 96-1 • 03 0 • 69 

Change in level after fourth intervention 1 • 19 1 • 01-1 • 41 0 • 04 

Refer to greyed out cells in Supplementary 1 File 
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as a 15% decrease in the odds of alcohol-related ambulance at- 

endance (OR:0 • 85; 95%CI:0 • 76-0 • 96; p = 0 • 005), followed by a 19%

ncrease in the odds of alcohol-related ambulance attendance at 

he end of the second wave lockdown period (OR:1 • 19; 95%CI: 

 • 01-1 • 41, p = 0 • 004). There was no change in slope following each

f the intervention periods. The Portmanteau test reported strong 

vidence for stationarity (q = 33 • 9; p = 0 • 7). 

. Discussion 

We utilised novel surveillance data to examine changes in 

lcohol intoxication-related ambulance attendances during 2020 

onths associated with significant COVID-19 restrictions in Vic- 

oria compared with matched months in 2019. Similar to a 

ew Zealand based study [19] , we found that overall alcohol- 

ntoxication related attendances were comparable to, or declined, 

uring early 2020 in response to government announcements. 

owever, alcohol-intoxication attendances did increase as the lock- 

own progressed, and may represent people using greater amounts 

f alcohol to cope with extended periods of lockdown. In our 

tudy, there were differences in alcohol-intoxication attendances 

ased on time relative to government announcements, sociodemo- 

raphic factors, economic disadvantage, and location; each having 

mportant public policy implications. 

Broadly, alcohol-related ambulance attendances decreased at 

he beginning of each wave of restrictions in both metropolitan 

nd regional Victoria. Subsequent increases in these harms were 

een in both geographic areas towards the end of the first wave, 

 pattern that was replicated following a second wave of restric- 

ions. These changes could reflect either a rebound effect rep- 

esenting greater opportunities to drink with, and socialise with 

mall groups as the easing of restrictions were approached, or al- 

ernatively may represent alcohol-related harms increasing over 

ime as the pandemic progressed, potentially as a result of increas- 

ng anxiety or stress related to the impact of isolation and finan- 

ial instability. Similar patterns in help-seeking in EDs have been 

bserved following pandemic onset in Europe and the US [ 4 , 12 ] in

tudies examining ED-related attendances. There have been con- 

erns that the stress associated with isolation may serve as a sig- 

ificant trigger for increased alcohol use [22] , particularly amongst 

ulnerable groups (e.g., those with a mental health disorder or 

ho had a relationship with someone who fell ill due to COVID- 

9) and certain sociodemographics including older adults, and es- 

ential workers [23] . A recent review of alcohol consumption and 

arms noted that health organisations around the world developed 

ecommendations on coping with social distancing and/or isola- 

ion, with advice on avoiding the use of alcohol as a coping strat- 

gy [22] . In contrast, the alcohol industry increased their advertis- 

ng to encourage and normalise alcohol consumption as a means 

o deal with the isolation and boredom of lockdown [24] . The 

resent study suggests that any public health messaging or advice 
6 
round alcohol must counter advertising from the alcohol indus- 

ry and timed towards the end of restrictions (when acute alco- 

ol harms increased), and may best be targeted at specific demo- 

raphic groups. 

COVID-19 has seen changes in alcohol consumption. In addition 

o initial panic buying in response to mandated stay-at-home or- 

ers, surveys have reported changes in drinking at home in spe- 

ific demographic groups including young males [11] , and adults 

ith young children [9] . Some of these changes in consumption 

ave been interpreted as displaced drinking due to restricted ac- 

ess to on-premise venues such as pubs and clubs [11] . To date, 

owever, any data assessing alcohol-related harms has been lim- 

ted. We found that changes in sociodemographic factors such 

s age and gender may be particularly important. Indeed, 30-39 

ear old male and female groups showed increases between 18% 

nd 45% in these harms during the middle of the year compared 

ith the same months in 2019. Conversely, there were decreases 

n younger age groups, with 20-29 year old males having fewer 

lcohol-related harms early during restrictions (to the magnitude 

f between 8% and 21%), however these were not sustained with 

ubsequent months showing rebounds of 25% and 48% in ambu- 

ance attendances for alcohol intoxication. While there has been 

elatively stable per-capita alcohol consumption and decreases in 

rinking among young adults in many Western countries includ- 

ng Australia, the proportion of heavy alcohol consumers has also 

ncreased [25] , and this group is likely responsible for the higher 

ates of harm seen in this study. Targeting heavy drinkers and/or 

hose with alcohol dependence is vital given this population may 

ave poorer outcomes if infected by COVID-19 due to comprised 

espiratory or immune systems [ 3 , 26 ]. 

Socio-economic disadvantage was an important driver of acute 

lcohol harms reported on in this study. Although the most dis- 

dvantaged groups (determined using SEIFA scores) experienced 

he most alcohol-related ambulance attendances in both 2019 and 

020, the greatest change occurred in the least disadvantaged 

roups, placed in the top 20% of the community. This was also 

ompounded by age, with older cohorts more likely to call an am- 

ulance for an alcohol-related concern. The increase in harms seen 

n more advantaged groups over time in our dataset may reflect 

 larger disposable income as a result of travel/socialising restric- 

ions, and job security. This is concerning given the increases in al- 

ohol purchases reported in many jurisdictions during COVID-19 7 , 

nd suggests that increased alcohol availability resulting from eas- 

ng of licencing restrictions allowed greater access to alcohol in the 

ommunity, and this policy change should be reviewed based on 

ccumulating harm data. Equally, re-iterating safe drinking guide- 

ines is important at the community level, but also in older adults 

iven that excess alcohol consumption has been associated with 

n increased incidence in falls [27] . Although the present study 

id not assess increasing incidence of any illness or injury type, 

he overall acute nature of the response, and severity in requiring 
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Figure 2.1. Change in odds of alcohol-related ambulance attendances in metropolitan Melbourne and Mitchell Shire after each COVID intervention period. 

Figure 2.2. Change in odds of alcohol-related ambulance attendances in regional Victoria after each COVID intervention period. 

a

i

t

c

t

4

r

r

t

p

t

m

a

f

l

a

p

v

o

t

a

r

a

a

o

l

e

s

d

d

s

v

o

s

t

(

w

f

p

t

v

h

n ambulance suggests that the harm experienced was not triv- 

al. The nature of these cases may also impact upon paramedics 

hemselves, and future studies should examine the impact of these 

ases on emergency personnel, and whether any extra support or 

raining is needed. 

.1. Limitations and Future directions 

While representing a novel and rich data source, ambulance 

ecords likely present an under-representation of all alcohol- 

elated harms, as they only include cases that were serious enough 

o require an ambulance attendance, thus excluding cases where 

eople sought assistance via their local doctor or directly through 

he hospital system, noting that in 2020 access to these services 

ay have been reduced during lockdown restrictions. Addition- 

lly, this dataset is primarily morbidity-focussed, and therefore 

atal events (including suicide) are under-represented, as ambu- 

ances do not attend all deaths. A further limitation is that data 

re collected for operational rather than research purposes with 

aramedics only recording information they deem clinically rele- 

ant to patient care and/or stablisation en route to hospital, with 

nly one-year of comparison data included in this study. Our Vic- 

orian dataset is filtered to capture attendances associated with 
7 
cute alcohol, other drug, suicide, self-harm and mental health 

elated attendances, and does not include all primary diagnoses, 

nd is therefore likely to be an under-estimation of total alcohol- 

ttributable harms. Future analyses could also examine the types 

f harms experienced (e.g., related to falls, mental health crises or 

oss of conciousness) in order to determine the sub-types of harm 

xperienced in these attendances. 

Additionally, the monthly changes, when broken by age group 

hould be treated with caution given that the numbers of inci- 

ents in certain cell sizes are low. Despite these limitations, the 

ataset is derived from electronic patient care records written, on 

cene, by paramedics. These records document observations rele- 

ant to patient care, and can include information like the presence 

f empty bottles or drug paraphrenalia, suicide notes, other per- 

ons on scene and their demeanour or role in the incident. This de- 

ailed information complements existing population health metrics 

e.g., hospital and ED presentations), particularly given their state- 

ide coverage. A further strength of the data source is that all in- 

ormation is collected in a manner that is not intrusive, nor does it 

lace further demands of additional data collection by, or interac- 

ions with, already burdened health services. This data source pro- 

ides a novel, and unique way to map population alcohol-related 

arms over time, providing more robust evidence than studies 
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eliant on small windows of data collection. Other jurisdictions 

hould be encouraged to utilise ambulance data as part of a public 

ealth approach to monitor alcohol-related harms, although may 

ace challenges when faced with (i) incomplete population cover- 

ge, (ii) lack of common electronic records or, (iii) financial barriers 

o access [20] . 

It should also be noted that the key policy announcements and 

vents are not exhaustive, and the policy and community environ- 

ents were dynamic during this time, with changes announced 

t daily intervals during the peak lockdown period (see Supple- 

entary file 1). Therefore, causation between policy announce- 

ents/key events and alcohol-related attendances cannot be deter- 

ined from this study alone, given that dates for different schemes 

nd/or restrictions don’t always align with the beginning of a 

onth and implementation of those schemes may not have coin- 

ided exactly with their announcement. 

. Conclusion 

This study examined changes in alcohol-related harms during 

onths in 2020 associated with significant COVID-19 restrictions 

ompared with matched months in 2019, and demonstrated dis- 

lacement of alcohol harms to home settings compared with pub- 

ic venues, and changes in alcohol-related harms in specific so- 

iodemographic groups. Changes were also evident at both the 

opulation and sub-population levels with respect to key govern- 

ent announcements that restricted citizen’s movement. Impor- 

antly, this is one of the first studies to measure alcohol-related 

arms at the population level in response to a public health pan- 

emic. 

Figure 2.1. , Figure 2.2 . 
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