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S U M M A R Y

The Institute was mandated to assess risks of scald-
ing and legionellosis associated with hot tap water in 
private homes in Québec and to propose measures to 
reduce these two risks.

Based on an analysis of the scientific literature and 
the data available in Québec, the Institute believes 
that preventing tap water scalds is as important as 
preventing legionellosis. These problems have similar 
consequences from a public health perspective and in 
both cases there are well-known, effective or promis-
ing prevention measures.

Two recent Institute studies estimate that tap water 
scalds result in approximately 33 hospitalizations and 
3 deaths per year in Québec, which corresponds to 
an annual rate of 4.5 hospitalizations and 0.43 deaths 
per million inhabitants. The risk of tap water scalds 
is greater among children under 5, people over 60 
and people with a physical or mental deficiency. In 
Québec, tap water scalds serious enough to result in 
hospitalization or death occur for the large part in the 
victim’s home, more specifically in the bathtub.

Scientific literature indicates that water contamina-
tion from Legionella in private homes is a cause of 
legionellosis. Unfortunately, available data does not 
allow us to determine how many legionellosis cases 
are caused by this contamination. Based on a critical 
analysis of the relevant literature, the Institute con-
siders this problem at least as important as tap water 
scalds in terms of public health. The literature also 
indicates that the risk of legionellosis is greater among 

the elderly than among other age groups. Other risk 
factors associated with legionellosis include smok-
ing, the presence of chronic lung disease, diabetes, 
and any medical condition associated with immune 
deficiencies. These risk factors are absent, however, 
in a not-insignificant proportion of legionellosis cases 
acquired in the community.

Preventively, the Institute believes the best strategy to 
decrease the risk of tap water scalds in private homes 
is to lower tap water temperature to 49°C or less. To 
reduce the risk of legionellosis, the Institute recom-
mends limiting the public’s exposure to Legionella via 
tap water. The Institute proposes these objectives be 
reached through a series of measures tailored to the 
type of water heater and the number of housing units 
that use it. Three situations were analyzed.

 Electric water heater serving a single 

housing unit

In Québec, approximately 30% of electric water 
heaters are contaminated by Legionella, even when 
the thermostat is set at 60°C. Electric water heaters 
are more likely to be contaminated than gas or oil 
water heaters because of their design: water tempera-
ture in the lower part of the tank cannot be raised 
high enough to stop Legionella proliferation. This 
situation is disturbing, considering that over 90% of 
private homes in Québec use electric water heaters. 
The Institute recommends that the proper authori-
ties require electric water heater manufacturers to 
find technological solutions that prevent Legionella 
from multiplying in these water heaters as quickly 
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as possible. As these modified water heaters have 

not yet arrived on the market, the Institute recom-

mends setting the thermostat to 60°C on currently 

available electric water heaters. Setting these water 

heaters lower could raise the risk of legionellosis 

by increasing the contamination level of previously 

contaminated water heaters or increasing the number 

of contaminated water heaters. To reduce the risk 

of scalding, the Institute recommends installing an 

effective anti-scald device on the water heater out-

let to lower the water temperature to 49°C. The 

Institute recommends these devices be installed on 

new water heaters upon manufacture. The applica-

tion of this measure would be based on the fact that 

approximately half of all water heaters are replaced 

within a period of 5 years. Theoretically, installing an 

anti-scald device on an electric water heater outlet 

could increase the risk of Legionella tap contamination 

if, subsequently, water inside water heaters became 

contaminated. The Institute believes that the risk is 

rather low in single-family private homes, however, 

because the water distribution system is generally not 

complex. On the other hand, installing these devices 

on new water heaters upon manufacture would, 

within a few years, eliminate the risk of scalding for 

the majority of people receiving their hot water from 

this type of water heater, compared to only a minority 

of people if the anti-scald devices were installed near 

taps. In the latter case, only people living in a new 

house or in a home that has undergone major plumb-

ing renovation would be protected from scalding.

 Gas or oil water heater serving a single 

housing unit

The risk of Legionella contamination in these water 
heaters is lower than in electric water heaters. The 
Institute believes the risk for contamination is low 
if the thermostat is set at 49°C, and probably non-
existent when set at 60°C. The scientific literature 
does not allow us to determine at exactly what level 
the thermostat of these water heaters must be set 
to prevent the proliferation of Legionella. According 
to industry specialists, it seems that the water tem-
perature inside gas or oil water heaters increases by 
several degrees above the thermostat setting due to 
repeated demands for hot water. Due to this “thermal 
runaway” phenomenon, the risk of scalding remains 
even if the thermostat is set at 49°C, necessitating 
an anti-scald device. Based on this information, to 
prevent both legionellosis and scalding, the Institute 
recommends setting gas or oil water heater thermo-
stats to 60°C while equipping them with effective 
anti-scald devices. Although it may not be necessary 
to set water heater thermostats to 60°C to prevent 
Legionella proliferation inside the tank, a study would 
have to be carried out to determine the appropriate 
temperature level. This type of study would probably 
indicate the necessity of setting the thermostat to a 
level above 49°C. Even if such a study determined 
the appropriate level to be 49°C, an anti-scald device 
would still be needed to counter the overheat-
ing associated with thermal runaway. The Institute 
believes setting thermostats to 60°C and installing 
efficient anti-scald devices must be considered as 
joint measures. To promote the application of these 

3



Ins t i tu t nat ional de santé publ ique du Québec

two  measures, the Institute recommends making 
them mandatory for all new water heaters being 
manufactured. Water heaters previously installed in 
housing units that are not equipped with efficient 
anti-scald devices must nevertheless be set at 49°C to 
prevent scalding.

 Gas, oil or electric water heaters serving a 

multi-unit housing complex

In this type of building, the water heater must meet 
significant hot water needs. For this reason it is dif-
ficult to lower the water temperature to 49°C in the 
tank or at the water heater outlet. To reduce the risk 
of legionellosis in this type of building, where the 
distribution system is often complex, the Institute 
adopted the recommendations published in the 
World Health Organization’s (WHO) monograph on 
legionellosis. The monograph recommends storing 
water at 60°C or higher, with the water temperature 
reaching at least 60ºC no less than once a day in the 
entire tank, including the lower part. It is also recom-
mended that the water be distributed to the taps at 
temperatures of at least 50ºC. Scalding must be pre-
vented by the installation of devices near the taps to 
lower the water temperature to 49ºC or less. If this 
cannot be done, an efficient anti-scald device must be 
installed at the bathtub and shower taps, at the very 
least. Another alternative would be to install a single 
anti-scald device for the water inlet of each housing 
unit. This measure must first prove to be practical, 
economical and feasible and not increase the risk of 

Legionella contamination through the distribution sys-
tem inside the housing units.

This analysis and the recommendations that follow 
will be presented to the ministère de la Santé et des 
Services sociaux (department of health) of Québec, 
the Régie du bâtiment (housing board) of Québec, the 
organization in charge of building regulations, plumb-
ing and fire prevention in the province of Québec, as 
well as to the Canadian Commission on Building and 
Fire Codes, the organization in charge of the reforms 
underway in Canada regarding the National Building, 
Plumbing and Fire Codes of Canada.
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S U M M A R Y  O F  R E C O M M E N D A T I O N S

The Institute based its recommendations on the five 
following principles:

1. Reduce both the risk of scalding and legionello-
sis;

2. Use actions based on product safety instead of 
behavioural changes;

3. Promote inexpensive and easily applicable meas-
ures for the entire population (e.g. to prevent 
scalding, when possible, promote the installation 
of an anti-scald device at the water heater outlet 
instead of near each tap);

4. Use interventions that target the entire popula-
tion (people at risk for scalding or legionellosis 
represent a significant percentage of the popula-
tion, and a considerable proportion of victims 
present no risk factors);

5. Take into account types of water heaters and 
number of housing units served by each water 
heater (an electric water heater serving a single 
housing unit; a gas or oil water heater serving a 
single housing unit and electric, gas or oil water 
heaters serving several housing units).

The first two recommendations set objectives to 
prevent both legionellosis and scalding. They must be 
considered as joint recommendations.

No. 1 To decrease the risk of tap water scalds in 
private homes, the Institute recommends lowering 

the water temperature to 49°C or less at all tap out-
lets.

No. 2 To reduce the risk of legionellosis in private 
homes, the Institute recommends decreasing the pub-
lic’s exposure to Legionella via tap water.

The following recommendations focus on measures 
to reach these two objectives. In order to do this, the 
Institute believes it is useful to take into account three 
specific situations.

 Situation 1

Electric water heater serving a single 

housing unit

No. 3  The Institute recommends that the proper 
authorities make it mandatory for electric water 
heater manufacturers to make available water heaters 
that prevent the proliferation of Legionella, as soon as 
possible.

When such water heaters are available, the Institute 
recommends more appropriate measures to prevent 
scalding, taking into account modifications made so 
that water distributed to taps is at a maximum tem-
perature of 49°C.

While waiting for electric water heaters that prevent 
the proliferation of Legionella to arrive on the mar-
ket:

No. 4 The Institute recommends setting ther-
mostats to 60°C on current electric water heaters. 
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Setting these water heaters at lower temperatures 
could increase the risk of legionellosis by increasing 
either the contamination level of previously contami-
nated water heaters or by increasing the number of 
contaminated water heaters.

No. 5 To reduce the risk of scalding, the Institute 
recommends installing an effective anti-scald device 
at the outlet of current water heaters to lower the 
water temperature to 49°C. The Institute recom-
mends having these devices installed on new water 
heaters upon manufacture. This practice would pro-
tect the majority of people receiving their hot water 
from this type of water heater within a few years, 
compared to protecting only a minority of people 
with anti-scald devices placed at the taps.

The Institute considers recommendations No. 4 and 
No. 5 as joint recommendations.

 Situation 2

Gas or oil water heater serving a single 

housing unit

No. 6 To reduce the risk of legionellosis, the 
Institute recommends setting the thermostat on this 
type of water heater to 60°C. It may not be necessary 
to set the thermostat to 60°C to prevent the prolif-
eration of Legionella inside the tank, but proper stud-
ies are needed to determine the appropriate setting.

No. 7 To reduce scalding risk, the Institute recom-
mends installing an effective anti-scald device at the 
outlet of these water heaters to lower the water tem-
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perature to 49°C. These devices are especially neces-
sary to counter overheating associated with thermal 
runaway. The Institute recommends installing anti-
scald devices on new water heaters at the plant. This 
practice would protect a majority of people receiving 
their hot water from this type of water heater after a 
few years, compared to protecting a minority of peo-
ple if anti-scald devices are placed at the taps.

The institute considers recommendations No. 6 and 
No. 7 as joint recommendations. Gas or oil water 
heaters previously installed in housing units not 
equipped with effective anti-scald devices should be 
set at 49°C to avoid increasing the risk of scalding.

 Situation 3

Electric, gas or oil water heaters serving 

several housing units

No. 8 To reduce the risk of legionellosis, the 
Institute recommends hot water be stored at 60°C 
or higher in the water heater and that the water 
temperature reach at least 60ºC no less than once a 
day in the entire tank, including the lower part. The 
Institute also recommends not installing the anti-
scald device at the water heater outlet in order for 
the water to reach at least 50°C at the tap.

No. 9 To reduce the risk of scalding, the Institute 
recommends installing an anti-scald device near 
each tap in order to lower the water temperature to 
49°C or less, and making bathtub and shower taps a 
priority. An alternative could consist of installing an 
anti-scald device at the water inlet of each housing 
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unit, if it is deemed more practical, economical and 
feasible than installing one near each tap. One must 
first make sure that this measure does not raise the 
risk of Legionella contamination in the distribution 
system inside each housing unit.

The Institute considers recommendations No. 8 and 
No. 9 as joint recommendations.
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