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Psychoactive substances act on the brain to change 
mood, perception and behaviour, but differ in their 
mode of action and effects on the body. Some of 

these effects and their accompanying health risks can be 
exacerbated by environmental conditions. Both cocaine and 
amphetamines are psychostimulants that can increase dopa-
mine levels in the brain.1 Cocaine use increases the risk of 
many life-threatening health outcomes, including convul-
sions, kidney failure, cardiovascular emergencies and brain 
hemorrhage.2 Cocaine also causes a hypermetabolic state 
that increases body temperature, and its associated health 
risks are higher during hot weather.2 Opioids affect multiple 
organ systems, including the central and peripheral nervous 
system.3 Opioids include legally prescribed analgesics such as 
codeine, oxycodone, hydrocodone, morphine, hydromor-
phone and fentanyl, as well as illicit drugs such as heroin. 
Strong prescription opioids such as morphine, oxycodone, 
hydromorphone and especially fentanyl and its derivatives 
carry a substantial risk of acute toxicity and fatal outcome 
if used inappropriately. There has been an ongoing crisis 

worldwide due to the entry of the synthetic opioids fentanyl 
and carfentanil into the illicit drug supply.4

Two ecologic studies in New York and 1 individual-level 
study in Quebec have reported that cocaine-associated 
deaths occur more frequently in hot weather.5–7 Broadly, 
3 underlying mechanisms may explain this observation: 
increased heat production due to agitation and delirium and 
associated muscular activity; reduced heat dissipation due to 
central inhibition of sympathetic outflow to cutaneous vaso-
dilatory and sudomotor function; and reduced sense of dis-
comfort in the face of heat stress, which inhibits heat avoid-
ance behaviours.2,8–11
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Background: Previous research has shown that cocaine-associated deaths occur more frequently in hot weather, which has not 
been described for other illicit drugs or combinations of drugs. The study objective was to evaluate the relation between temperature 
and risk of death related to cocaine, opioids and amphetamines in British Columbia, Canada.

Methods: We extracted data on all deaths with cocaine, opioid or amphetamine toxicity recorded as an underlying or contributing 
cause from BC vital statistics for 1998–2017. We used a time-stratified case-crossover design to estimate the effect of temperature 
on the risk of death associated with acute drug toxicity during the warmer months (May through September). Odds ratios (ORs) and 
95% confidence intervals (CIs) were estimated for each 10°C increase in the 2-day average maximum temperature at the residential 
location.

Results: We included 4913 deaths in the analyses. A 10°C increase in the 2-day average maximum temperature was associated 
with an OR of 1.43 (95% CI 1.11–1.86) for deaths with only cocaine toxicity recorded (n = 561), an OR of 1.15 (95% CI 0.99–1.33) for 
deaths with opioids only (n = 1682) and an OR of 1.11 (95% CI 0.60–2.04) for deaths with amphetamines only (n = 133). There were 
also elevated effects when toxicity from multiple drugs was recorded. Sensitivity analyses showed differences in the ORs by sex, by 
climatic region, and when the location of death was used instead of the location of residence.

Interpretation: Increasing temperatures were associated with higher odds of death due to drug toxicity, especially for cocaine alone 
and combined with other drugs. Targeted interventions are necessary to prevent death associated with toxic drug use during hot 
weather.
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Similarly, a small body of evidence has associated colder 
weather with a higher risk of opioid toxicity.5,6,12 Three pro-
posed mechanisms may explain this observation: temperature-
related exacerbation of respiratory depression associated with 
opioid use; increased pain associated with colder weather and 
therefore increased opioid use; and the social effects of colder 
weather, including being confined to an indoor environment 
and potentially stressful family interactions. Although opioid 
toxicity has not been previously associated with warmer 
weather, we include it in this study for 2 reasons. First, deaths 
from illicit drug toxicity have been declared a public health 
emergency in the province of British Columbia since April 
2016.13 Most of these deaths have involved the synthetic opi-
oid fentanyl, so it is important to understand the relation 
between opioid toxicity and hot weather from a public health 
perspective. Second, there is increasing use of drug mixtures,14 
including stimulant-opioid combinations that have different 
effects than either drug alone.15–17 Inclusion of deaths involv-
ing opioid toxicity allowed us to examine the impact of heat 
on deaths involving 2- and 3-drug mixtures.

The objective of this study was to evaluate the relation 
between temperature and death associated with cocaine, opi-
oid and amphetamine toxicity in BC, when present in the vital 
statistics death record, either alone or in combination, using a 
time-stratified case-crossover design. The effect of tempera-
ture on death due to drug toxicity has not been widely stud-
ied. It is of growing importance as the global climate con-
tinues to warm and the global drug toxicity crisis continues to 
escalate,18 especially since the COVID-19 pandemic.19

Methods

We used a time-stratified case-crossover design to describe 
the effect of temperature on deaths associated with cocaine, 
opioid and amphetamine toxicity. The case-crossover design 
was developed to study the immediate determinants of acute-
onset disease (e.g., myocardial infarction) and to avoid selec-
tion and information bias.20 This method has been widely 
applied in analyses of risks of disease and death related to air 
pollution,21–24 temperature25–28 and adverse drug events.29,30 
The case-crossover design is suited for acute outcomes caused 
by transient exposures. It can avoid confounding effects of fac-
tors that do not vary over the short term, such as sex, age, 
socioeconomic status, lifestyle, underlying comorbidities and 
seasonality.20 It also allows for the examination of effect modi-
fication by stratification.

To evaluate the association between the outcome and the 
exposure, we compared the temperature for the date of death 
(event date) with the values for similar dates on which the 
death did not occur (control dates). The control dates were 
selected with the time-stratified bidirectional referent 
approach, meaning that they were matched by day of week 
and calendar month to the death date for each individual. For 
example, a death that occurred on the second Tuesday in June 
would have its temperatures matched to those for the first, 
third, fourth and fifth (when applicable) Tuesdays in June. 
This approach results in 3–4 control dates for every event 

date. The bidirectional referent approach is less biased than 
selecting control dates from before the death only.22

Study area and period
British Columbia is the westernmost province in Canada, with 
a landmass covering 944 735 km2 and spanning 25 degrees of 
longitude and 11 degrees of latitude. The current population 
is about 5.2 million people, most of whom live in large urban 
areas on the coast. In previous work, we have divided BC into 
4 climatic regions to show how these regions modify tempera-
ture effects in the province.31,32 The coastal region is typically 
temperate in summer, the dry plateau is hot and dry, the 
mountain region is highly variable and the north is cool. This 
study examines the relations between death from drug toxicity 
and temperature during the warmer months (May through 
September) of the 20-year period from 1998 to 2017.

Data sources
The BC Vital Statistics Agency makes data on deaths in BC 
available to the BC Centre for Disease Control for environ-
mental health surveillance and assessment. The death 
records include the date of death, underlying and contribut-
ing causes, age, sex, 6-digit postal code of residence and 
6-digit postal code of location of death (from 2004 onward 
only). The BC Vital Statistics Agency is responsible for 
translating information on certificates of death into Inter
national Statistical Classification of Diseases and Related Health 
Problems, 10th Revision (ICD-10) codes. In most cases, the 
certificate of death is submitted by a clinician. However, any 
unattended deaths, deaths in public places, unexpected 
deaths and deaths among children must be investigated by 
the BC Coroners Service. In these cases, including drug tox-
icity deaths, the certificate of death is submitted by the cor-
oner. Death data for this study were extracted from the vital 
statistics database, as described in more detail below. Tem-
perature data for this study were extracted from the weather 
data archives of Environment and Climate Change Canada33 
and used as described below. These archives provide the 
geographic coordinates of each weather station, along with 
hourly measurements of air temperature and many other 
meteorological parameters.

Outcome: death associated with drug toxicity
We identified deaths associated with cocaine, opioid or 
amphetamine toxicity from the vital statistics data, on the 
basis of their ICD-10 codes. Deaths associated with drug use 
have an ICD-10 code starting with T (acute toxicity) or F 
(chronic use). Although coding practices differ across agen-
cies, the BC Vital Statistics Agency uses the US National 
Vital Statistics System guidelines.34 It will use a T code only 
when a coroner’s certificate of death specifies known over-
dose, poisoning or toxicity due to a specific drug based on 
testing results. The same codes are used regardless of whether 
the drug was illicit or prescribed. All deaths from May to Sep-
tember in 1998–2017 with any T code for cocaine, opioid or 
amphetamine toxicity as a primary or secondary cause were 
included in the analyses.
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Many deaths associated with acute drug toxicity also had 
an F code for chronic drug use as an underlying or contribut-
ing cause. The role of chronic drug use may be indicated on a 
clinician’s certificate of death or a coroner’s certificate of 
death based on patient history and contextual information.34 
As a comparator, deaths with only an F code for chronic 
cocaine, opioid or amphetamine use were also examined. 
Deaths without a T code and with F codes for more than 1 of 
the 3 drugs were excluded from the comparative analyses.

Exposure: temperature
The complex topography of BC creates many microclimates, 
and there are clear differences in heat-related health risks across 
the province.32,35 All deaths in the analyses were geolocated 
based on the 6-digit postal code of residence, then matched to 
temperature measurements from the nearest Environment and 
Climate Change Canada weather station. We excluded deaths 
that were more than 50 km from the nearest station. The 2-day 
average of daily maximum temperatures was extracted for the 
death date and the matched control dates in the case-crossover 
study design. Time of death is not available in the vital statistics 
data, so we could not assess whether each death occurred before 
or after the hottest hours of the day. The 2-day average of max-
imum temperatures (e.g., date of death and previous date) was 
used to reflect the general temperatures around the time of 
death. We ran all primary models with the continuous values 
and a binary variable indicating whether the 2-day average was 
equal to or greater than the 90th percentile value for the station 
over the 20-year study period. The latter was done to reflect 
relatively hot weather, because absolute temperature distribu-
tions vary across different areas of the province. 

Statistical analysis
All deaths with cocaine, opioid and amphetamine toxicity 
(T codes) were stratified into 1 of 7 groups based on the ICD-
10 codes present in the vital statistics record: cocaine only, 
opioid only, amphetamine only, cocaine + opioid, cocaine + 
amphetamine, opioid + amphetamine, and all 3 drugs. We 
used conditional logistic regression to estimate the odds ratios 
(ORs) and confidence intervals (CIs) for the association 
between a 10°C increase in the 2-day average of maximum 
temperature and death among these groups.

Sensitivity and subgroup analyses
The location of residence and location of death are different 
for many decedents, and temperature at the location of death 
may provide a better assessment of exposure for drug toxicity 
deaths. However, information on the location of death was 
available only for vital statistic records from 2004 onward. We 
compared the effect of temperature at the location of resi-
dence with the effect of temperature at the location of death 
for the subset of cases for which both locations were available. 
Subgroup analyses were also conducted by sex and by climatic 
regions of the province (i.e., coast, dry plateau, mountain and 
north). Finally, we repeated analyses for deaths with only 
1 chronic drug use (F code) and no acute toxicity (T code) 
present in the vital statistics record. Deaths with F codes for 

more than 1 drug were excluded. This was to better evaluate 
whether effects were associated with habitual drug use or 
acute toxicity. We used the R statistical computing environ-
ment version 3.5.1 for all data management, analysis and 
visualization. 

Ethics approval
The British Columbia Centre for Disease Control is a public 
health agency with the mandate to perform applied analytics 
to support policy and practice in British Columbia under the 
Public Health Act.

Results

During the May to September months of 1998–2017, 
4987 deaths in the BC vital statistics records were attributed 
to acute toxicity (T code) or chronic use (F code) of 
cocaine, opioids or amphetamines (Table 1). Of these, 54 
(1.1%) deaths were excluded because residential postal code 
information was missing, the residence was out of province 
or the geographic coordinates could not be assigned. A fur-
ther 20 (0.4%) deaths were excluded because there was no 
weather station with daily temperature data available within 
50 km of the residential location, or temperature data were 
missing for the date of death or the previous day. Of the 
remaining 4913 deaths, 3774 had a code for acute drug tox-
icity (T code), including 561 (14.9%) for cocaine only, 1682 
(44.6%) for opioids only, 133 (3.5%) for amphetamines 
only and 1398 (37.0%) with codes for more than 1 of the 3 
drugs (Table 2), including 152 (3.1%) with all 3 drugs. The 
mean age at death was approximately 43 years, and 74.4% 
(n = 2791) of decedents were male. Most decedents (76.7%, 
n = 2906) lived in the coastal climatic area where the largest 
cities in BC are located (Tables 1 and 2). During the same 
period, 625 deaths had chronic cocaine use (F code) indi-
cated without indication of chronic opioid or amphetamine 
use or any acute toxicity. There were 261 deaths that had 
only chronic opioid use and 101 that had only chronic 
amphetamine use (Table 2). There were small differences 
between the mean 2-day average of maximum temperatures 
on death dates and control dates across all 4 climatic 
regions (Table 3).

Primary analysis
A 10°C increase in the 2-day average of maximum temperature 
was associated with increased odds of death for most of the 
7 categories of drug combinations (Figure 1). The most ele-
vated ORs were 1.43 (95% CI 1.11–1.86] for cocaine toxicity 
only, 1.15 (95% CI 0.99–1.33) for opioid toxicity only, 1.22 
(95% CI 0.99–1.51) for combined cocaine and opioid toxicity, 
and 1.66 (95% CI 0.97–2.87) for all 3 drugs combined. The 
CIs were wider for all models that included deaths due to 
amphetamine toxicity because of the small numbers (Tables 1 
and 2). The pattern of results was similar for the binary vari-
able indicating whether the 2-day average of maximum tem-
perature was over the 90th percentile. For example, the OR for 
cocaine toxicity only was 1.38 (95% CI 0.98–1.94). However, 
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the OR for opioid toxicity alone was 1.04 (95% CI 0.86–1.27), 
and none of these estimates were significant (Figure 1). Con-
tinuous temperatures were used in all further analyses.

Sensitivity and subgroup analyses
There were 2984 deaths from 2004 to 2017 with postal codes 
for the residence and location of death. Models comparing the 

effect of temperatures assigned by residential location with 
the effect of temperatures assigned by the location of death 
were similar (Figure 2) and consistent with the primary results 
(Figure 1). However, the OR for combined cocaine and opi-
oid toxicity was significant in these models. Subset analyses by 
sex showed that risks were similar for both groups (Figure 3). 
Subset analyses by climatic region showed that the ORs were 

Table 1: International Statistical Classification of Diseases and Related Health Problems, 10th Revision codes for 
deaths related to toxic (starting with T) and chronic (starting with F) use of cocaine, opioids and amphetamines*

Code Description

No. of deaths included in 
study (no. with code as the 

primary cause)

Cocaine

    Any T405 Poisoning by or adverse effect of cocaine 1723 (0)

    Any F140–F149 Cocaine-related mental and behavioural disorders 1513 (47)

    Both T and F code present 653

    Only F140–F149 625

Opioids

    Any T400–T404 or T406 Poisoning by or adverse effect of opioids 3036 (0)

    Any F110–F119 Opioid-related mental and behavioural disorders 1035 (12)

    Both T and F code present 629

    Only F110–F119 261

Amphetamines

    Any T436 Poisoning by or adverse effect of psychostimulants 567 (0)

    Any F150–F159 Psychostimulant-related mental and behavioural 
disorders

409 (3)

    Both T and F code present 229

    Only F150–F159 101

*These totals are not mutually exclusive; any death with codes for multiple drugs is counted here for each drug. All deaths with a T code (first row for 
each drug) were included in the main analyses, and any deaths with an F code for only 1 of the drugs were used as a comparator.

Table 2: Summary information for all deaths included in the main analyses, with 1 or more cocaine, opioid or 
amphetamine toxicity (T codes) present in the vital statistics record

Characteristic

No. (%) of deaths

Cocaine only
n = 561

Opioids only
n = 1682

Amphetamines only
n = 133

≥ 2 drugs
n = 1398

Median age, yr 42 44 37 40

Sex

    Female 120 (21.4) 500 (29.7) 35 (26.3) 328 (23.5)

    Male 441 (78.6) 1182 (70.3) 98 (73.7) 1070 (76.5)

Climatic area

    Coast 436 (77.7) 1255 (74.6) 113 (85.0) 1102 (78.8)

    Dry plateau 70 (12.5) 242 (14.4) 7 (5.3) 155 (11.1)

    Mountain 21 (3.7) 103 (6.1) 5 (3.8) 41 (2.9)

    North 23 (4.1) 57 (3.4) 1 (0.8) 51 (3.6)

    Unknown 11 (2.0) 25 (1.5) 7 (5.3) 49 (3.5)



Research

 CMAJ OPEN, 11(3) E573    

most elevated for deaths due to cocaine and opioid toxicity in 
the mountain region. They were also elevated in the coastal 
and dry plateau regions. Effects were null in the north, and 
there were insufficient data to support robust stratified analy-
ses for amphetamines (Figure 4).

When the same models were applied for death records 
with chronic use (F code) of a single drug but no acute tox-
icity (T code), the ORs were elevated for cocaine and 
amphetamines but not significant (Figure 5). In all cases, 
the CIs for the F code analyses overlapped with those for 
the T code analyses. The OR for chronic cocaine use only 
was 1.18 (95% CI 0.93–1.50) among 625 deaths, compared 
with OR 1.43 (95% CI 1.11–1.86) for acute cocaine toxicity 
among 561 deaths in the absence of other drugs. The odds 
ratio for chronic opioid use only was 0.94 (95% CI 0.64–
1.41) among 261 deaths, compared with OR 1.15 (95% CI 
0.99–1.33) for acute opioid toxicity among 1682 deaths. 
Finally, the OR for chronic amphetamine use was 1.29 
(95% CI 0.70–2.37) among 101 deaths, compared with OR 
1.11 (95% CI 0.60–2.04) for acute amphetamine toxicity 
among 133 deaths.

Interpretation

Overall, increasing temperatures were most clearly associated 
with increased odds of death in the context of acute toxicity 
from cocaine alone or in combination with other drugs. Our 
results may also suggest an association with opioid toxicity, 
though models with continuous and binary temperatures pro-
duced somewhat inconsistent results (Figure 1). Analyses on 
chronic drug use showed an elevated OR for cocaine use that 
overlapped with the OR for acute toxicity. These results 
suggest that chronic use and acute toxicity may contribute to 
temperature-related risks among those who use cocaine, 
which is plausible given that cocaine use affects acute and 
chronic cardiovascular outcomes.36

These findings are consistent with the small body of 
epidemiologic evidence on this topic.5–7 Auger and col-
leagues studied 762 cases of death involving cocaine during 
the summer months of 2000–2013 in Quebec, using a simi-
lar case-crossover design. They reported that a maximum 
temperature of 30°C was associated with an OR of 1.53 
(95% CI 1.03–2.27) for deaths involving cocaine toxicity 

(T codes), compared with a maximum temperature of 20°C.5 
We report an OR of 1.43 (95% CI 1.11–1.86) for a 10°C 
increase in the 2-day average of maximum temperature and 
an OR of 1.38 (95% CI 0.98–1.94) for temperatures over 
the regional 90th percentile among 561 cases indicating 
cocaine toxicity alone. Marzuk and colleagues studied 
2886 cases involving unintentional drug overdose from 
1990 to 1995 in New York. They compared 3 mutually 
exclusive case groups (cocaine, opioids and other drugs) 
with 2 other groups (homicides and deaths from motor 
vehicle crashes). Mortality involving cocaine was 33% 
higher on hotter days than on cooler days, where the 
threshold value was 31.1°C. There was no effect of hot 
days on deaths associated with opioid toxicity.6 Bohnert 
and colleagues reported a similar conclusion in their study 
from 1990 to 2006 in New York, but with a substantially 
lower temperature threshold of 24°C.7

We observed that concurrent toxicity due to cocaine, 
opioids and amphetamines was associated with the highest 
odds of death in hot weather. However, the number of 
deaths in this group was small (n = 152). Studies in humans 
have found that stimulant–opioid combinations produce 
cardiovascular and subjective effects that differ from the 
effects produced by either drug alone.15–17 There is also evi-
dence that “speedball” use (stimulants and opioids in com-
bination at low doses) synergistically enhances locomotor 
activity and hyperactivity. Opioids and stimulants have 
different effects. Opioids lead to respiratory depression, 
whereas cocaine and amphetamines lead to heat generation 
and reduced heat dissipation through different mechan-
isms.37–41 It is possible that these combined effects lead to 
greater temperature-related risks.

The province of BC is large, with a complex topography 
and different climatic regions. The dry plateau between the 
Coast and Rocky Mountains regularly has maximum tempera-
tures over 35°C in the summer. Temperatures are typically 
more moderate along the coast, more variable within the 
mountain ranges and cooler across the north (Table 3). We 
observed the highest odds of death from cocaine toxicity in 
the mountain region, but the number of deaths in this group 
was small. However, there was a similar number of deaths 
from cocaine toxicity in the north, where the OR was not ele-
vated at all. This marked difference between the groups may 

Table 3: Summary of May to September temperatures for all weather stations in each climatic region, and death 
dates and control dates used in the case-crossover study design

Climatic region

Degrees Celsius, mean ± SD

Daily maximum 
summer temperature

2-day average of maximum 
temperatures on death dates

2-day average of maximum 
temperatures on control dates

Coast 20.0 ± 4.9 21.1 ± 4.4 20.9 ± 4.3

Dry plateau 24.1 ± 6.3 25.8 ± 5.8 25.5 ± 5.7

Mountain 21.8 ± 6.4 23.4 ± 6.1 23.0 ± 6.3

North 19.7 ± 5.5 20.5 ± 4.6 20.4 ± 5.2
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be due to lower temperatures in the north, or higher variabil-
ity in the mountains, leading to more contrast between the 
case and control days in the case-crossover design (Table 3).

The results of this study must be interpreted in the con-
text of the ongoing drug toxicity crisis and the changing cli-
mate in BC. The public health emergency related to drug 
toxicity was first declared in 2016, but the numbers of cases 
and deaths have continued to rise, especially since the 

COVID-19 pandemic.13,42 Some of the biggest increases 
have been observed in some of the hottest communities.43 
The increasing volume of toxic drug deaths has put substan-
tial strain on the BC Coroners Service, and it often takes 
months or years for the BC Vital Statistics Agency to receive 
coroners’ certificates of death for drug toxicity cases. We 
have limited this study to deaths through 2017 because of 
the data delays, but the summer climate in BC has shifted 
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Figure 1: Odds ratios and confidence intervals for the effect of a 10°C increase in the 2-day average of maximum temperatures (continuous 
exposure, top) and temperatures over the 90th percentile (binary exposure, bottom) on death attributed to acute cocaine, opioid and amphet-
amine toxicity (T code). Daily maximum temperatures were measured at the weather station nearest to the residential location, within 50 km.
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notably in the past decade.44 When the data become avail-
able, future work should focus on more recent years to 
improve relevancy to climate change, including the deadly 
2021 heat dome.45 Further work should also extend to more 
substances based on their emerging impacts (e.g., benzodi-
azepines) or their common use (e.g., alcohol), and researchers 
should consider examining the effect of temperature as a 
nonlinear function.

Limitations
Our study has some important limitations. Although many 
potential mechanisms could explain our observations, we cannot 
discount the possibility that our findings are confounded by heat- 
and cocaine-associated behaviours. Cocaine use may be more 
likely to occur on warmer rather than cooler days, or cocaine 
users may be more likely to engage in risky behaviour on hotter 
days. Both alternative hypotheses could explain, at least in part, 
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Figure 2: Odds ratios and confidence intervals for the effect of a 10°C increase in the 2-day average of maximum temperatures on death attrib-
uted to acute cocaine, opioid and amphetamine toxicity (T code). Analyses were restricted to deaths from 2004 to 2017, for which a location of 
death postal code was available. Daily maximum temperatures were measured at the weather station nearest the residential location (top) or 
the location of death (bottom) within 50 km.
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the observed association. Individuals were matched to tempera-
tures based on their residential 6-digit postal code in the vital sta-
tistics record, but they may have been exposed at other locations 
on the date of death or the control dates. Our subgroup analyses 
found small differences when residential and death locations were 
compared. The vital statistics data do not distinguish between 

toxicity due to illicit or prescribed drugs, and the temperature-
related impacts may differ between groups. The vital statistics 
records do not include any information on the toxic dose of drugs 
present at the time of death, meaning that we cannot evaluate the 
degree of intoxication, only the fact of intoxication. All these lim-
itations are shared by similar studies on the topic.5–7
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Figure 3: Odds ratios and confidence intervals for the effect of a 10°C increase in the 2-day average of maximum temperatures on death attrib-
uted to acute cocaine, opioid and amphetamine toxicity (T code), stratified by sex. Daily maximum temperatures were measured at the weather 
station nearest to the residential location, within 50 km.
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Figure 4: Odds ratios and confidence intervals for the effect of a 10°C increase in the 2-day average of maximum temperatures on death attrib-
uted to acute cocaine, opioid and amphetamine toxicity (T code), stratified by climatic region. Daily maximum temperatures were measured at 
the weather station nearest the residential location, within 50 km.
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Conclusion
This study found that higher temperatures were associated 
with a higher risk of death when the code for acute cocaine 
toxicity was present in the vital statistics record, either alone 
or combined with other drugs. The risk was also elevated in 
other groups. Overall, targeted education and interventions 
may help to prevent deaths from drug toxicity during hot 
weather, especially as the drug supply becomes more toxic, 
the global climate continues to warm and extreme heat events 
become more frequent. People who use substances may not 
know that they are at higher risk. Simple interventions 
include training staff and volunteers who work with people 
who use substances, and displaying and distributing resources 
in areas where people gather, such as overdose prevention 
sites.
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