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Since March 2020, the COVID-19 pandemic has com-
pletely disrupted the lives of Canadians; for the 
24 000 vulnerable Canadians receiving in-centre hemo-

dialysis,1 its effects are especially grave. Case-fatality rates 
from COVID-19 are reported at 20%–30% in patients 
receiving hemodialysis — 10 times that in the general popula-
tion.2–8 Yet self-isolation to avoid exposure is impossible. Most 
patients must leave their homes 3 times a week to receive their 
life-saving treatments. Each treatment is typically performed 
for 3–5  hours in an open space shared with several other 
patients9 and involves frequent contact with health care work-
ers. Exposure to SARS-CoV-2 may also occur during trans-
port and in the waiting area before and after dialysis.

Outbreaks of COVID-19 within hemodialysis units can 
have disastrous consequences.10,11 Although the risk of out-
breaks in dialysis units was recognized early on during the 

pandemic,10 implementation of strict infection prevention and 
control (IPAC) measures in hemodialysis units is challenging. 
Most North American installations were not designed to pre-
vent respiratory virus transmission. Many are crowded, with 
minimal distance between treatment stations and few, if any, 
single-patient rooms.
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Background: Limited space and resources are potential obstacles to infection prevention and control (IPAC) measures in in-centre 
hemodialysis units. We aimed to assess IPAC measures implemented in Quebec’s hemodialysis units during the spring of 2020, 
describe the characteristics of these units and document the cumulative infection rates during the first year of the COVID-19 
pandemic.

Methods: For this cross-sectional survey, we invited leaders from 54 hemodialysis units in Quebec to report information on the phys-
ical characteristics of the unit and their perceptions of crowdedness, which IPAC measures were implemented from Mar. 1 to 
June 30, 2020, and adherence to and feasibility of appropriate IPAC measures. Participating units were contacted again in March 
2021 to collect information on the number of COVID-19 cases in order to derive the cumulative infection rate of each unit.

Results: Data were obtained from 38 of the 54 units contacted (70% response rate), which provided care to 4485 patients at the time 
of survey completion. Fourteen units (37%) had implemented appropriate IPAC measures by 3 weeks after Mar. 1, and all 38 units 
had implemented them by 6 weeks after. One-third of units were perceived as crowded. General measures, masks and screening 
questionnaires were used in more than 80% of units, and various distancing measures in 55%–71%; reduction in dialysis frequency 
was rare. Data on cumulative infection rates were obtained from 27 units providing care to 4227 patients. The cumulative infection 
rate varied from 0% to 50% (median 11.3%, interquartile range 5.2%–20.2%) and was higher than the reported cumulative infection 
rate in the corresponding region in 23 (85%) of the 27 units.

Interpretation: Rates of COVID-19 infection among hemodialysis recipients in Quebec were elevated compared to the general popu-
lation during the first year of the pandemic, and although hemodialysis units throughout the province implemented appropriate IPAC 
measures rapidly in the spring of 2020, many units were crowded and could not maintain physical distancing. Future hemodialysis 
units should be designed to minimize airborne and droplet transmission of infection.
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Quebec was the first Canadian province to experience 
intense community transmission of SARS-CoV-2.12 Although 
several expert panels issued recommendations for outbreak 
prevention strategies for hemodialysis units,9,13–15 to what 
extent and how rapidly these could be implemented is unclear.

The primary objective of the present study was to describe 
the type and timing of IPAC measures deployed in hemodial-
ysis units in Quebec during the spring of 2020. Secondary 
objectives were to present information about the units’ physi-
cal characteristics and to report the cumulative infection rates 
during the first year of the pandemic among patients attend-
ing hemodialysis units in the province.

Methods

Study design
This was a cross-sectional survey on IPAC measures imple-
mented in the context of the COVID-19 pandemic within 
hemodialysis units in Quebec, Canada’s second-largest province. 
The survey was aimed at hemodialysis directors and nurse man-
agers involved in pandemic preparedness efforts from March to 
July 2020. The WHO declared COVID-19 a pandemic on 
Mar. 11.16 The first patient in Quebec was identified on Feb. 27, 
the province declared a state of emergency on Mar. 13, and 
Montréal declared a state of emergency on Mar. 27.17

The results are reported in accordance with the Checklist 
for Reporting Results of Internet E-Surveys (CHERRIES).18

Setting and population
We identified hemodialysis unit directors through direct com-
munication within the Quebec Renal Network and searches on 
the ministère de la Santé et des Services sociaux website 
(https://www.msss.gouv.qc.ca/). There were 55 hemodialysis 
units in the province, 24 main hospital-based units and 31 affil-
iated satellite units. Satellite centres usually provide care to a 
small number of patients (< 30) and are served and managed by 
nephrologists from larger centres.

We contacted the directors of each of the main units and 
invited them to be a coinvestigator in the Quebec Renal Net-
work COVID-19 Study or to suggest someone else. Thirty-
two nephrologists representing 54 hemodialysis units agreed to 
be coinvestigators. The directors were responsible for identify-
ing the person most qualified to complete the questionnaire on 
the basis of their involvement in pandemic preparedness efforts.

On July 15, 2020, we invited nurse managers or hemodialysis 
unit directors from the 54 hemodialysis units to complete a 
30-minute electronic questionnaire regarding specific IPAC 
measures deployed at their institutions since Mar. 1, 2021, to pre-
vent the transmission of SARS-CoV-2. Based on estimates from 
the participating investigators, there were about 4800 patients 
undergoing hemodialysis in the 54 units at that time.

The survey was closed, and 1 entry per unit was allowed. No 
incentive was offered. Up to 2 email reminders were sent to units 
that did not respond initially. Clarification was sought in cases of 
incomplete answers or major data discrepancies. Data collection 
was considered complete by Aug. 31, 2020. No personal informa-
tion was collected about the respondents or patient characteristics.

Data sources

Survey questionnaire
A questionnaire was developed by 3 nephrologists (W.B.-S., 
A.-C.N.-F, R.S.S.) directly involved in outbreak prevention 
efforts at their institutions after a careful review of the 
emerging literature on COVID-19 pandemic preparedness 
as well as expert consensus on appropriate IPAC measures 
related to hemodialysis units.9,13–15 Information sought 
included the physical characteristics of the unit, which 
IPAC measures were implemented from Mar. 1 to June 30, 
2020, provider perception of crowdedness and adherence to 
IPAC measures.

We divided IPAC measures into 4 themes: screening pro-
cedures, physical distancing measures, use of personal protec-
tive equipment and other, general measures (e.g., restriction 
of visitors, mask and hand hygiene for patients). We asked 
which measures were applied to all patients, to patients at 
high risk (residents of long-term care facilities and other 
group-living situations, returning travellers and people with a 
hospital stay in the previous 14 d) and to patients with sus-
pected or confirmed COVID-19. Our definition of high risk 
was based on consensus among the authors and participating 
centres. Respondents were also asked about the perceived fea-
sibility of physical distancing and appropriate use of personal 
protective equipment within their units.

The questionnaire was arranged in sections, with each sec-
tion being followed by a free-text section where respondents 
could communicate additional details. The survey was com-
posed of 70  items, with a variable number of items on each 
page. It was tested for clarity and face validity iteratively by its 
creators and 2  research coordinators. Items considered 
unclear by at least 1 reviewer were revised, and the question-
naire was retested until all reviewers agreed it was adequate. 
The questionnaire was also piloted with the help of a nurse 
manager to identify any ambiguities in the questions. Reliabil-
ity was not tested during survey development. The final data 
collection tool is presented in Appendix 1 (available at www.
cmajopen.ca/content/9/4/E1232/suppl/DC1).

We collected and managed study data using REDCap 
electronic data-capture tools hosted at the coordinating cen-
tre.19,20 A manual completeness check was performed for each 
entry. In the case of missing values not explained in the free-
text box, further clarification was sought through direct com-
munication with the respondent.

Follow-up collection of infection rate data
In April 2021, we contacted units by email to collect informa-
tion about the total number of infections documented by 
polymerase chain reaction testing from Mar. 1, 2020, to 
Mar. 31, 2021, and the current number of patients undergo-
ing in-centre hemodialysis in their units. At least 2  contact 
attempts were made.

We collected cumulative infection rates up to Mar. 31, 
2021, in the general population in each of Quebec’s health 
regions from publicly available Institut national de santé 
publique du Québec data.12
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Statistical analysis
We did not perform any sample size calculations since we 
aimed to include most Quebec hemodialysis units. Categoric 
variables were reported as numbers (percentages), and contin-
uous variables as median (interquartile range [IQR]). Because 
the aim of this study was descriptive, unit characteristics, IPAC 
measures and cumulative infection rates are presented without 
any form of statistical inference. No exploratory statistical tests 
are presented owing to the small sample. All analyses were per-
formed in SPSS version 25 (IBM Corp.).

Ethics approval
The study was approved by the Research Ethics Board of the 
Centre hospitalier de l’Université de Montréal (file 20.429).

Results

The managers of 38 units (70% response rate) completed the 
survey. The 38  units provided care to 4485  patients with 
chronic kidney disease at the time of survey completion.

There was wide variation in the number of patients treated 
(median 86, IQR 32–138) and the number of treatment sta-
tions in the units (median 19, IQR 10–27) (Table 1). Thirteen 
units (34%) were operating at more than 90% capacity. Most 

units (35 [92%]) had at least 1 isolation room (median 2, IQR 
1–4); however, in only 12  units (32%) were any of these 
rooms equipped with negative-pressure ventilation.

Fifteen units (39%) reported that the average distance 
between hemodialysis stations was less than 2 m, and 3 units 
(8%) reported a distance less than 2 m between dialysis stations 
and nurses’ workstations. The units’ characteristics in relation to 
the distance between hemodialysis stations are presented in 
Table 1. Compared to units with 2 m or more between stations, 
those with less than 2 m between stations tended to provide 
treatment to fewer patients (median 60, IQR 24–137 v. 86, IQR 
32–212]) and were less likely to be at more than 90% capacity (4 
[27%] v. 9 [39%]). Respondents more frequently perceived the 
treatment room as crowded in units where the distance between 
hemodialysis stations was less than 2 m (10 [67%] v. 5 [22%]).

Two units (5%) reported that they did not have a waiting 
room where patients can congregate before treatment. Two-
thirds (24/36 [67%]) of units with waiting rooms reported a 
distance of less than 2 m between chairs in the waiting room, 
and a greater proportion of respondents from these units than 
from other units perceived the waiting room as crowded 
(12/24 [50%] v. 2/11 [18%]). One unit (3%) reported that 
patients were asked to wait in their vehicle to avoid proximity 
inside the waiting room.

Table 1: Characteristics of the responding Quebec hemodialysis units

Characteristic

No. (%) of units*

All 
n = 38

Distance 
between stations 

< 2 m 
n = 15

Distance 
between stations 

≥ 2 m 
n = 23

Respondent role

    Staff nephrologist 31 (82) 13 (87) 18 (78)

    Chief nurse 7 (18) 2 (13) 5 (22)

Type of unit

    University-based 7 (18) 3 (20) 4 (17)

    Community-based 31 (82) 12 (80) 19 (83)

No. of patients treated per week, median (IQR) 86 (32–138) 60 (24–137) 86 (32–212)

No. of dialysis treatment stations, median (IQR) 19 (10–27) 14 (10–26) 20 (10–40)

At > 90% capacity† 13 (34) 4 (27) 9 (39)

Patient-to-nurse ratio, median (IQR) 3 (3–4) 3 (3–4) 3 (3–4)

Patient-to-PSW ratio, median (IQR) 9 (7–10) 8 (6–11) 10 (8–10)

No. of isolation rooms, median (IQR) 2 (1–4) 2 (1–3) 2 (2–4)

% of rooms that were isolation, median (IQR) 12 (9–17) 11 (3–14) 13 (10–25)

No. of negative-pressure ventilation rooms, median (IQR) 0 (0–2) 0 (0–0) 0 (0–2)

Nursing station > 2 m from dialysis stations 35 (92) 13 (87) 22 (96)

Treatment area perceived as crowded‡ 12 (32) 10 (67) 2 (9)

Note: IQR = interquartile range, PSW = personal support worker.
*Except where noted otherwise.
†Calculated as number of patients divided by 6 times the number of stations, as each dialysis station can accommodate 6 patients per week on 
thrice-weekly schedule.
‡”Crowdedness” was as perceived by the person who completed the survey.
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Infection prevention and control measures

Frequency of specific measures
The frequency of specific IPAC measures by May 31, 2020, 
is given in Table 2. Strict screening procedures, including a 
symptom questionnaire and measuring patients’ temperature 
on arrival, were implemented almost universally (37  units 
[97%] and 36  units [95%], respectively). The majority of 
units (28 [74%]) had set up a separate triage post for this 
purpose. Although most units (31 [82%]) encouraged 
patients to inform the dialysis unit in advance if they were 
experiencing symptoms, few units (14 [37%]) routinely 
called patients before their arrival. Only 3  units (8%) per-
formed regular surveillance testing for SARS-CoV-2 by 
nasopharyngeal swab for all patients, but many units (24 
[63%]) did so for patients at high risk. Only 7 units (18%) 
reported having decreased dialysis frequency for selected 
patients to reduce the risk of virus transmission. This was 
implemented more frequently in units with less than 2  m 
between stations than in those with 2  m or more between 
stations (4 [27%] v. 3 [13%]).

The majority of units (27 [71%]) installed Plexiglas or 
other types of physical barriers between dialysis stations. 
Although more than half of units (21 [55%]) reorganized 
dialysis stations to create more space between them, only 6 
(40%) of the units with less than 2 m between dialysis chairs 
were able to do so. All units reported that patients with sus-
pected or confirmed COVID-19 would be isolated in some 
manner, with most (37 [97%]) providing dialysis to these 
patients in single-patient rooms. Some smaller satellite cen-
tres (14 [37%]) reported that they transferred patients with 
confirmed SARS-CoV-2 infection to the main centre, 
which was better equipped. This was done more frequently 
by units with less than 2 m between dialysis stations than by 
those with 2  m or more between stations (7 [47%] v. 7 
[30%]).

Procedure masks were worn at all times by staff in all units. 
In the majority of units (30 [79%]), patients were asked to 
wear a procedure mask continuously while receiving their 
treatment. About three-quarters of units (29 [76%]) imple-
mented full droplet and contact procedures, including isola-
tion gowns and ocular protection, when treating patients at 
high risk, even if asymptomatic. This was done more fre-
quently in units located in the Greater Montréal region than 
elsewhere in the province (12/12 [100%] v. 17/26 [65%]). All 
units located in the Greater Montréal region also imple-
mented dedicated zones or shifts for patients at high risk, 
compared to 12 (46%) of the other units. The use of system-
atic polymerase chain reaction testing for SARS-CoV-2 in 
patients at high risk did not differ markedly between the 
Greater Montréal region and the rest of the province 
(5 [42%] v. 9 [35%]).

All units implemented a policy to restrict access to visi-
tors, and most (35 [92%]) implemented mandatory hand 
hygiene. Only 30 units (79%) implemented mandatory mask 
wearing for all patients during the first few months of the 
pandemic.

Perceived feasibility of measures
Three units (8%) reported that they were unable to implement 
measures for physical distancing between patients. Twenty-
seven units (71%) and 8 units (21%) reported that physical dis-
tancing could be maintained all or part of the time, respectively. 
Most units reported adequate access to personal protective 
equipment at all times (33 [87%]) and adequate use of personal 
protective equipment by the medical staff (35 [92%]).

Timing of measures
By July 15, 2020, the Greater Montréal region had the highest 
rate of SARS-CoV-2 infection in the province of Quebec (Fig-
ure 1). The most common IPAC measures (> 85% of units) 
were implemented in all hemodialysis units within 6 weeks of 
Mar. 1 (Figure 2). Fourteen units (37%) had implemented 
these measures by 3 weeks, when a rapid increase in COVID-
19 cases in the Greater Montréal region was observed.

Cumulative infection rate
As of Mar. 31, 2021, follow-up data had been obtained from 
27 units providing care to 4227 patients in 9 different health 
regions. The documented cumulative infection rate varied from 
0% to 50% (median 11.3%, interquartile range 5.2%–20.2%) 
and was higher than the reported cumulative infection rate in 
the corresponding region in 23 (85%) of the 27 units (Figure 3).

Interpretation

This report offers an overall view of IPAC strategies imple-
mented in multiple centres in a single health care jurisdiction, 
the province of Quebec, early in the COVID-19 pandemic. 
Based on estimates from the participating investigators, data 
were obtained from units representing about 90% of patients 
receiving dialysis in the province. All types of dialysis units are 
represented, including academic and community, urban and 
rural, large and small. We found that local leaders in hemodi-
alysis units were able to rapidly implement recommended 
IPAC measures: most measures were implemented within 
3  weeks after the World Health Organization declared the 
COVID-19 pandemic;16 the remaining measures were imple-
mented by 6 weeks after. Despite rapid and universal adoption 
of IPAC measures, the cumulative infection rate was high 
among patients receiving care in most units 1 year after the 
onset of the pandemic.

In a recent study in the United Kingdom, both the dialysis 
area per station (in square metres) and the distance between 
stations were associated with a lower risk of a positive test 
result or hospital admission for SARS-CoV-2 infection, 
although this association was not observed in multivariable 
analysis.21 Early during the pandemic, expert groups pub-
lished recommendations on how to avoid outbreaks in hemo-
dialysis units.9,13–15 However, it was highly uncertain whether 
these strict screening, physical distancing and isolation mea-
sures could feasibly be implemented in crowded units at full 
capacity with limited space and resources, and the fear of out-
breaks was high. This is compounded by uncertainties related 
to vaccine efficacy in this population. Recent studies on 
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Table 2: Infection prevention and control measures implemented by May 31, 2020

Measure

No. (%) of units

All

Distance 
between 

stations < 2 m

Distance 
between 

stations ≥ 2 m

General measures

Restriction of visitors 38 (100) 15 (100) 23 (100)

Mandatory hand hygiene for patients at entrance 35 (92) 15 (100) 20 (87)

Signs for hand hygiene 32 (84) 13 (87) 19 (83)

Routine disinfection of all surfaces 32 (84) 14 (93) 18 (78)

Mask for patients at all times 30 (79) 13 (87) 17 (74)

Screening and triage

Screening questionnaire on patient arrival 37 (97) 15 (100) 22 (96)

Patient temperature measured on arrival 36 (95) 14 (93) 22 (96)

All symptomatic patients tested with swabs 36 (95) 14 (93) 22 (96)

Patients requested to call ahead if symptomatic 31 (82) 13 (87) 18 (78)

Triage post before entry into unit 28 (74) 10 (67) 18 (78)

Surveillance swab for asymptomatic patients at high risk* 24 (63) 10 (67) 14 (61)

Telephone call the day before to check for symptoms 14 (37) 5 (33) 9 (39)

Surveillance swab of all asymptomatic patients 3 (8) 1 (7) 2 (9)

Surveillance swab of asymptomatic staff 3 (8) 2 (13) 1 (4)

Physical distancing measures

Plexiglas or other barrier between dialysis stations 27 (71) 11 (73) 16 (70)

Separate schedule or location for patients at high risk* 24 (63) 8 (53) 16 (70)

Reorganization of stations to maintain physical distance 21 (55) 6 (40) 15 (65)

Decrease in hemodialysis frequency for selected patients 7 (18) 4 (27) 3 (13)

Personal protective equipment

Mask for staff at all times while in unit 38 (100) 15 (100) 23 (100)

Personal protective equipment teaching sessions 31 (82) 12 (80) 19 (83)

Full contact precautions when treating patients at high risk* 29 (76) 12 (80) 17 (74)

Ocular protection

    At all times within unit 13 (34) 7 (47) 6 (26)

    When distance from patient < 2 m 6 (16) 1 (7) 5 (22)

    Only when caring for patients 16 (42) 6 (40) 10 (43)

    No policy 3 (8) 1 (7) 2 (9)

Measures for patients with symptoms suggestive of COVID-19

Mask 38 (100) 15 (100) 23 (100)

Ocular protection for staff 38 (100) 15 (100) 23 (100)

Dialysis in isolation room 37 (97) 15 (100) 22 (96)

Physical distancing in waiting room 36 (95) 14 (93) 22 (96)

Creation of specific zones in unit 34 (89) 13 (87) 21 (91)

COVID-19-specific transportation 31 (82) 12 (80) 19 (83)

Measures for patients with confirmed SARS-CoV-2 infection

Separate dialysis schedule 23 (60) 11 (73) 12 (52)

Reduction in personnel-to-patient ratio 19 (50) 8 (53) 11 (48)

Dialysis in negative-pressure ventilation room 15 (39) 5 (33) 10 (43)

Transfer to another unit for dialysis 14 (37) 7 (47) 7 (30)

*Includes residents of long-term care facilities and other group-living situations, returning travellers and people with a hospital stay in the 
previous 14 days.
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Regions
1. Bas-Saint-Laurent
2. Saguenay–Lac-Saint-Jean
3. Capitale-Nationale
4. Mauricie-et-Centre-du-Québec
5. Estrie
6. Montréal
7. Outaouais
8. Abitibi-Témiscamingue
9. Côte-Nord
10. Nord-du-Québec
11. Gaspésie–Îles-de-la-Madeleine
12. Chaudière-Appalaches
13. Laval
14. Lanaudière
15. Laurentides
16. Montérégie
17. Nunavik
18. Terres-Cries-de-la-Baie-James

Confirmed cases per 100 000 residents

0 1200

Figure 1: Location of participating hemodialysis units and number of confirmed cases per capita in 9 Quebec health regions as of June 1, 2020.19
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humoral response suggest that only multiple vaccine doses 
will succeed in conferring an adequate immunologic response 
in most dialysis recipients.22,23 Before April 2021, almost no 
dialysis recipients had been vaccinated against SARS-CoV-2, 
and the few who had had received only 1 dose.22

We found that implementation of hand hygiene, disinfec-
tion of surfaces and mask use was universal. Dialysis units 
were able to implement physical distancing measures, 
whether the unit was perceived as crowded or not. Space 
restrictions and other limitations may have prompted the use 
of alternative solutions such as the installation of physical 
barriers and modification to the dialysis schedule. Similar 
adaptations have been reported in centres outside Quebec.24 
Major changes in the model of care such as reducing dialysis 
frequency, a strategy reported in other countries,25 were 
rarely needed in Quebec. However, patients with confirmed 
SARS-CoV-2 infection infrequently received dialysis in 
negative-pressure isolation rooms, as has been recom-
mended,26 since only a minority of units were equipped with 
such rooms.

Screening and triage measures were universally deployed 
to identify infected patients, and most units in the Greater 
Montréal region, where community prevalence was high, 
implemented special measures for patients at high risk 
(e.g., those living in long-term care facilities or other group-
living situations). Conversely, regular nasopharyngeal testing 

for SARS-CoV-2 in all asymptomatic patients at high risk was 
not commonly implemented during the first months of the 
pandemic, although it may have been more frequent after a 
recommendation from the Ministère de la Santé et des Ser-
vices sociaux in July 2020.27 This surveillance testing approach 
may be important to curb spread during outbreaks.11

It remains unknown whether the high cumulative infec-
tion rates were related to transmission occurring in the 
units or in the patients’ living environments. Although the 
majority of infections were likely acquired in the commun
ity, outbreaks were suspected in some units (hemodialysis 
unit directors: personal communication, 2020). In a recent 
report of outcomes of SARS-CoV-2 infection in long-term 
dialysis recipients in Ontario between Mar. 12 and Aug. 20, 
2020, individual risk factors for infection included resi-
dence in long-term care facilities, residence in the Greater 
Toronto area, Black ethnicity, Indian subcontinent ethnic-
ity, other nonwhite ethnicities and lower income quintiles.8 
A cumulative infection rate of 1.5% was reported, com-
pared to 0.28% for the general Ontario population for the 
same period.28

Limitations
Data collection relied on administrative records and testi-
mony of local leaders responsible for IPAC measures at their 
respective units. A substantial proportion of hemodialysis 
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centres declined or did not respond to our invitation; how-
ever, the units for which we had data represent about 90% of 
the patients receiving hemodialysis in the province. Although 
we did not systematically collect the reasons for nonpartici-
pation, some directors and managers reported that the addi-
tional workload involved in providing details on the deploy-
ment of each IPAC measure was substantial in the context of 
the important strain on human resources resulting from the 
pandemic.

We obtained cumulative infection rates from only a sub-
set of participating centres, although they accounted for 
the majority of hemodialysis recipients in Quebec. Simi-
larly, proceeding with local data collection was not possible 
since most community sites do not have on-site research 
staff. Consequently, because the unit of the survey was 
related to dialysis centres as a whole and not to individual 
patients, it was not possible to determine risk factors for 
infection. In addition, direct comparison with regional 
cumulative infection rates is likely to be misleading since 

the hemodialysis population differs in many ways from the 
general population, including, but not limited to, age dis-
tribution, proportion in assisted-living situations, and med-
ical comorbidities requiring other health care encounters 
and increasing the risk of symptomatic COVID-19 after 
infection with SARS-CoV-2.

Most important, it was not possible to determine the pro-
portion of cases related to outbreaks inside hemodialysis 
units. This would have required a standardized method to 
determine whether each case was linked to an outbreak, 
which was not feasible. In this regard, a high cumulative 
infection rate within a unit may not be representative of in-
unit transmission but, rather, may be due to unrelated charac-
teristics such as outbreaks in long-term care facilities located 
in the catchment area of a given unit or other sociodemo-
graphic determinants. For example, material deprivation was 
recently identified as an independent risk factor for SARS-
CoV-2 infection among patients receiving hemodialysis in the 
Greater London region, UK.21 Furthermore, frequent visits 
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Figure 3: Cumulative infection rate in 27 hemodialysis units and in the corresponding health region18 (red line) as of Mar. 31 2021. Note: SAG = 
Saguenay–Lac-Saint-Jean.
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to the hemodialysis unit are opportunities for screening, 
which would potentially increase the rate of detection com-
pared to the general population.

Finally, we did not consult infectious disease specialists in 
the design of the questionnaire, and the reliability of the ques-
tionnaire was not tested formally during development.

Conclusion
Hemodialysis units throughout Quebec were able to imple-
ment IPAC measures rapidly during the first months of the 
COVID-19 pandemic. Despite these measures, the cumula-
tive infection rate was high among patients receiving care in 
most units. We suggest that IPAC measures continue until it 
is shown that vaccination protects hemodialysis recipients 
optimally against SARS-CoV-2 infection. We also suggest 
that future dialysis units be designed to minimize the trans-
mission of viral respiratory illnesses.
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