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A B S T R A C T   

Transportation is a key element of access to healthcare. The COVID-19 pandemic posed unique and unforeseen 
challenges to patients receiving hemodialysis who rely on three times weekly transportation to receive their life- 
saving treatments, but there is little data on the problems they faced. This study explores the attitudes, fears, and 
concerns of hemodialysis patients during the pandemic with a focus on their travel to/from dialysis treatments. A 
mixed methods travel survey was distributed to hemodialysis patients from three urban centers in Montréal, 
Canada, during the pandemic (n = 43). The survey included closed questions that were analysed through 
descriptive statistics as well as open-ended questions that were assessed through thematic analysis. Descriptive 
statistics show that hemodialysis patients are more fearful of contracting COVID-19 in transit than they are at the 
treatment center. Patients taking paratransit, public transportation, and taxis are more fearful of COVID-19 while 
traveling than those who drive, who are driven, or who walk to the clinic. In the open-ended questions, patients 
reported struggling with confusing COVID-19 protocols in public transport, including conflicting information on 
whether paratransit taxis allowed one or multiple passengers. Paratransit was the most used travel mode to 
access treatment (n = 30), with problems identified in the open-ended questions, such as long and unreliable 
pickup windows, and extended travel times. To limit COVID-19 exposure and stress for paratransit users, 
agencies should consider sitting one patient per paratransit taxi, clearly communicating COVID-19 protocols 
online and in the vehicles, and tracking vehicles for more efficient pickups.   

1. Introduction 

Hemodialysis (dialysis) is a life-saving treatment for people experi
encing kidney failure, which involves cleaning the patient’s blood of 
toxins and excess fluids through a machine (Canadian Institute for 

Health Information, 2019). Over 23,000 Canadians are currently 
receiving hemodialysis at a cost of over $2 billion annually (Canadian 
Institute for Health Information, 2019). Though essential, the treatment 
is lengthy and arduous, as most patients must travel to the treatment 
center three times weekly for treatments that last four hours each 
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(Canadian Institute for Health Information, 2019). Previous research has 
found that the majority of dialysis patients do not travel to dialysis 
treatments independently: they either rely on someone else to drive 
them, or use public transport or paratransit, a form of public transport 
that provides individualized rides to certain segments of the population 
that are scheduled ahead of time (Yazawa et al., 2019). Therefore, 
though transport can be a barrier for accessing many different types of 
healthcare (Corcoran et al., 2012; Cui et al., 2020), the frequency of 
hemodialysis trips and their tendency to be made using social networks 
or public transport make access to transport a particularly important 
determinant of healthcare access for hemodialysis patients. 

Few studies have examined the role of transport in hemodialysis 
patients’ access to healthcare, and even less attention has been paid 
during the COVID-19 pandemic. Because dialysis patients tend to be 
older (in Canada, their average age is 64 years), are immunocompro
mised, and have multiple comorbidities such as diabetes or cardiovas
cular diseases, many experience a higher risk of complications and death 
if exposed to COVID-19 (Blake, 2020). In fact, a Canadian study found 
that patients undergoing dialysis who were diagnosed with COVID-19 
had a case fatality rate almost four times higher than the general pop
ulation (Taji et al., 2021). Yet unlike other high-risk populations, he
modialysis patients must leave their homes regularly. This study aims to 
understand the attitudes, concerns, and fears of hemodialysis patients 
during the COVID-19 pandemic while they travel to and from treatment, 
as well as problems experienced in accessing transportation during the 
pandemic. Through the Québec Renal Network, an electronic survey was 
distributed to hemodialysis patients from three urban centers between 
November 2020 and January 2021. The closed questions of this survey 
are analysed herein through descriptive statistics while an open-ended 
question are assessed through thematic analysis. Results derived from 
this study are used to formulate recommendations for transit agencies 
and companies on how to manage future disruptive events related to 
hemodialysis patient transport. 

2. Literature review 

Past research has found that transport impacts dialysis patients’ 
health and wellbeing. For instance, past research has found that dialysis 
patients taking independent transport modes, such as driving a car, 
walking, or biking to their appointments have higher physical and 
mental composite health scores than those taking dependent modes such 
as getting a ride in another person’s vehicle or using public transport 
(Yazawa et al., 2019). In another study, the level of control and comfort 
during a trip were found to be the main determinants of a person’s 
transit stress (Legrain et al., 2015). Though this study did not focus on 
dialysis patients, the level of control for dialysis patients is known to be 
low as many take dependent modes of transportation such as public 
transport, paratransit or taxis (Yazawa et al., 2019). Therefore, it is 
important that comfort, both physical and mental, is considered while 
traveling to treatment 

Many dialysis patients use paratransit. One study found that dialysis 
patients who took paratransit to medical appointments were most likely 
to miss appointments than any other mode of transport mode (Chan 
et al., 2014). The same study also noted that patients who missed a 
dialysis appointment were three times more likely to go to the hospital 
for an emergency, again indicating how important reliable transport is 
regarding the health of dialysis patients. The literature on paratransit 
more broadly has found that a key challenge of managing this door-to- 
door public transport service is scheduling and routing vehicles to 
satisfy customers (Aldaihani and Dessouky, 2003). This may be espe
cially challenging given that predicting the growth of new paratransit 
passengers is very difficult (Bearse et al., 2004). Though this form of 
transport has its challenges, a cost-benefit analysis found that the ben
efits of paratransit far exceed its costs (Nguyen-Hoang and Yeung, 
2010). This analysis also found evidence suggesting that most para
transit users have few other available options, further highlighting the 

importance of this service. 
While most research on the role of transport in patients’ health and 

wellbeing was conducted before the COVID-19 pandemic, a 2020 cross- 
sectional study in Toronto and Vancouver found that certain transit 
riders decided to avoid public transport out of fear of contracting 
COVID-19 (Palm et al., 2021). Further, people from marginalized groups 
were found to defer accessing healthcare due to this fear in public 
transport (Palm et al., 2021). Hemodialysis treatments, on the other 
hand, simply cannot be avoided in many cases, as many patients cannot 
survive more than a week without treatment (O’Connor et al., 2013). 
Dialysis patients may expose themselves to COVID-19 when traveling to 
their necessary, routine in-person treatments. Only one study to the best 
of the authors’ knowledge examined access to hemodialysis treatment 
during the pandemic and found that transport is a prominent, but often 
overlooked, area of COVID-19 exposure for dialysis patients. Indeed, 
along with living in a nursing home and being admitted to the hospital in 
the past 2 weeks, taking shared transport to hemodialysis appointments 
is a key risk factor for COVID-19 exposure (Rincón et al., 2020). 

Taken together, we know that dialysis patients are at higher risk of 
serious illness and death from COVID-19, are at risk of contracting the 
virus while travelling, and must continue to travel to treatment during 
the pandemic. However, little is known about the experience of travel
ling to treatment during the pandemic. This is an important research gap 
given that stress and anxiety have negative effects on the health-related 
quality of life of dialysis patients (García-Llana et al., 2014). In fact, 
research shows that anxiety is a significant predictor of mortality in 
peritoneal dialysis patients (Griva et al., 2016). Therefore, this paper 
explores dialysis patients’ attitudes, concerns, and fears during the 
COVID-19 pandemic with a focus on their experiences travelling to/ 
from treatment. Results can be used to inform policies that ensure that 
hemodialysis patients are safe and at ease while they travel to care, 
regardless of which mode they use. 

3. Data and methods 

3.1. Data 

The data used for this study was collected in collaboration with the 
“Impact of COVID-19 on Patients Receiving Hemodialysis: The Quebec 
Renal Network (QRN) COVID-19 Study”. A bilingual (French and En
glish) online survey was developed, and pilot tested by the research 
team. The survey was approved by the McGill Research Ethics Board 
(REB) and was distributed from November 2020 to January 2021 at 
three Montréal dialysis clinics, which have adequate research infra
structure support to conduct the study. An REB approved advertisement 
was posted in each of these three units inviting all patients to complete 
the survey. Additionally, research coordinators approached English or 
French speaking patients during their treatments notifying them of the 
study and inviting them to participate. The survey took approximately 
25 min to complete. Participation was free and voluntary, and all in
formation collected was anonymized. Research coordinators assisted 
patients who had difficulty with the online tool, and respondents had the 
option of completing the survey at home or at the treatment center. 
Participants were not directly compensated but were entered in a draw 
to win a $50.00 prepaid credit card. 

3.2. Analysis 

Two analyses were completed on the survey. First, an exploratory 
analysis of respondents’ answers to the survey’s closed questions was 
conducted. Patients were asked contextual question, such demographic 
questions (age, gender, etc.), dialysis location, and health status. They 
were also asked a series of questions about transport, including travel 
mode, punctuality, and changes in travel mode. With regards to re
spondents who indicated walking as a mode of transport, only those who 
selected walking as their sole mode of transport to dialysis were 
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considered walkers. Those who walked to public transport, on the other 
hand, were considered public transport users. 

Questions included in the survey also pertained to healthcare access 
(e.g., missed appointments), as well as COVID-19, including rating their 
fear of contracting the virus and their views toward prevention pro
tocols. Finally, patients were asked questions to assess travel satisfac
tion, quality of life, and health status. Descriptive statistics were 
computed to explore relationships between these variables, including 
cross tabulation. 

This was complemented by an analysis of the following two open- 
ended questions included in the survey: 

“We’d love to hear any other thoughts or experiences you would like to 
share. For example, do you have any suggestions for the public transport 
agency to improve your experience traveling with them for your medical 
appointments? Or have you had any experiences to or from the dialysis 
unit that you want people to know about?” 
“Do you have any additional thoughts or comments that you would like to 
share?” 

A total of twenty-eight responses were recorded. Braun and Clarke’s 
Thematic Analysis approach (Braun and Clarke, 2006) was used to 
analyze the data. First, all comments were read and initial ideas about 
themes were jotted down. Because the answers to both questions did not 
differ greatly in content, responses to both questions were combined. 
However, the respondents’ answers to both questions were analyzed 
side by side to ensure that when their content overlapped it was not 
counted twice. Next, Initial codes were created after reading all com
ments, these codes were then re-arranged into larger themes. Examples 
of themes include “COVID-19”, “Fatigue”, “Fear”, and “Cleanliness”. A 
table was then created with each respondent’s answer as rows, and these 
themes as columns. Each idea expressed in a respondent’s answer was 
noted in the table and frequencies of these ideas were tabulated. The 
themes were then reviewed and, when needed, redefined. The final 
themes along with key sample quotes are reported herein. 

4. Results 

A total of 92 people began the survey, but only 43 completed it. 
Table 1 provides on overview of the survey sample. Of the 43 re
spondents, approximately two thirds identified as male (63%; n = 27) 
while a third identified as female (37%; n = 16). The respondents were 
between 41 and 95 years old, and the sample has an average age of 61.8 
years. Because this study has a small sample, it likely is not statistically 
representative of all hemodialysis patients. However, past research on 
hemodialysis patients with larger samples has also identified a slight 
overrepresentation of male patients with an average age similar to that 
in this study (64.7 years) (Villar et al., 2007). Concerning transport, 58% 
(n = 30) of dialysis patients took paratransit (either a van, a taxi or both) 
to their appointments, 19% (n = 8) drove themselves in a car, and 14% 
(n = 6) took a taxi. Only 7% rode as a passenger in a car (n = 3) and took 
fixed-route public transportation (n = 3). Again, tendency for dialysis 
patients to travel to their treatments using dependent modes has also 
been found in previous work (Yazawa et al., 2019). 

More than half of the sample (65%; n = 28) said that their general 
health was “Good” or better. Dialysis patients were also asked about 
other comorbidities. Given that diabetes is the leading cause of kidney 
failure in Canada (approximately 36% of cases being caused by diabetes) 
(Canadian Institute for Health Information, 2019), it is perhaps unsur
prising that diabetes was reported by 49% (n = 21) of the sample. The 
other notable comorbidities were arthritis (23%; n = 10), heart disease 
(19%; n = 8) and peripheral vascular disease or other circulation 
problems (19%; n = 8). This presence of comorbidities in the sample is 
similar to that in hemodialysis patients across Canada (Blake, 2020). 

Fig. 1 shows the locations of the dialysis clinics included in this 
study. The majority (58%; n = 25) of patients received dialysis the 

MUHC Lachine site, followed by the CHUM Clinique Externe de Gaspé 
(37%; n = 16) site, and the MUHC Glen site (5%; n = 2). The MUHC 
Lachine site was a satellite unit located in a hospital far from Montreal’s 
underground Metro system, and most respondents from this site took 
paratransit to get to their appointments (72%; n = 18). All public 
transport users (n = 3) participating in this study received their treat
ments at the CHUM Clinique Externe de Gaspé site. A larger sample in 

Table 1 
Summary statistics.  

Gender n % Dialysis Clinic n % 

Male 27 64% CHUM (clinique externe de 
Gaspé) 

16 37% 

Female 16 38% MUHC (Lachine site) 25 58%    
MUHC (Glen Site) 2 5%  

Age   Highest level of education 
obtained  

40–49 6 14% Primary/Elementary school 
diploma 

4 9% 

50–59 11 26% Secondary school diploma 15 35% 
60–69 13 30% Trade/Technical school or 

college diploma 
12 28% 

70–79 10 23% Undergraduate degree 2 5% 
80–89 2 5% Graduate degree 8 19% 
90–99 1 2% Prefer not to answer 1 2%    

I don’t know 1 2%  

In general, would 
you say your 
health is:   

Marital Status  

Excellent 4 9% Single (never married) 11 26% 
Very Good 10 23% Married (or common law 

partner) 
18 42% 

Good 14 33% Separated or divorced 10 23% 
Fair 14 33% Prefer not to answer 4 9% 
Poor 1 2%     

Mode of transport 
to dialysis   

Illnesses diagnosed   

Paratransit van or 
shuttle (STM, 
RTL, EXO, STL) 

12 28% Diabetes 22 51% 

Paratransit Taxi 18 42% Arthritis 10 23% 
Taxi 6 14% Heart Disease 8 19% 
Bus (STM, RTL, 

EXO, STL) 
1 2% Peripheral Vascular Disease/ 

Circulation Problems 
8 19% 

Metro (STM) 2 5% Stroke or Transient Ischemic 
Attack (TIA) 

5 12% 

Passenger in a car 3 7% Cancer 5 12% 
Driver of a car 8 19% Heart Failure 4 9% 
Walk 4 9% Chronic Lung Disease, Chronic 

Bronchitis or Chronic 
Obstructive Lung Disease 

4 9%    

Liver disease, Hepatitis C, or 
Hepatitis B 

3 7%  

Fig. 1. Hemodialysis clinic locations.  
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these clinics could offer more insight into attitudes of dialysis patients 
towards public transport. 

The remainder of the results is organized in two sections. The first 
outlines the results of the quantitative analysis of closed survey ques
tions. Fear of contracting COVID-19 while traveling emerged as a major 
theme. Because this concern was more pronounced amongst paratransit 
users, an analysis on these users’ travel satisfaction is then presented. 
The second section presents the results of the thematic analysis of open- 
ended questions. 

4.1. Quantitative results 

4.1.1. Safety 
When asked to indicate their level of agreement with safety-related 

statements, respondents felt safer from traffic, crime, and unwanted 
attention than from contracting COVID-19 (Fig. 2). In fact, 92% (n = 40) 
felt safe from crime and unwanted attention and 79% (n = 34) felt safe 
from traffic while 62% (n = 27) felt safe from contracting COVID-19. 
The statement with the fewest Agree or Strongly Agree responses was 
“I felt that the driver took all necessary precautions to keep me from 
contracting COVID-19”. Only 52% (n = 13) of respondents provided a 
positive response to this statement. 

Respondents were also asked to rate their fear of contracting COVID- 
19 on a scale from 0 to 10 where 0 represented ‘not worried’ and 10 
represented ‘extremely worried’. The median fear reported while trav
elling to/from treatment was 4. This level of fear is twice that reported 
while receiving treatment (reported fear = 2) (Fig. 3). Therefore, though 
the lever of fear of contracting COVID-19 was relatively low for both 
scenarios, this fear while travelling to/from treatment was greater than 
other fears while traveling and greater than contracting the virus while 
receiving treatment at the clinic. 

Further, travel mode was found to impact levels of fear. Namely, 
public transportation, taxi, and paratransit van users expressed the 
greatest fear of contracting COVID-19 while travelling (Fig. 3). Public 
transport and taxi users reported the highest median fear of contracting 
COVID-19 overall, with 100% of public transport (n = 3) users and 66% 
of taxi users (n = 4) reporting a fear level over 5. However, the number 
of respondents for these two modes was very low (3 and 6 respectively). 

Paratransit users also expressed high levels of fear, this time with a 
larger sample (n = 30). Two types of paratransit services exist: para
transit taxis (i.e., taxis adapted to transport people with wheelchairs) 
and paratransit vans (i.e., minibuses that have higher passenger capacity 
than paratransit taxis) and. One third of paratransit van users (33%; n =
4) reported a maximum fear level of 10, a higher percentage than any 
other mode of transport. Paratransit taxi users were also fearful of 
COVID-19 while in transit, although not as much as paratransit van 
users, with only 17% (n = 2) of respondents reporting a fear level of 10 
and 42% (n = 5) reporting a fear level above 5. 

Meanwhile, respondents who travelled with personal vehicles (n =
11), either as a passenger or a driver, felt safer when traveling to ap
pointments. Indeed, only 18% (n = 2) of these respondents combined 
reported a fear level over 5 and none reported the maximal fear level. 
While only 2 respondents walked as their sole mode of transport to 
dialysis treatment, they expressed the least amount of fear. 

Interestingly, though many respondents expressed fear of contract
ing COVID-19 while travelling, especially those traveling by public 
transport, paratransit, or taxis, not one respondent changed their mode 
of transport during the pandemic as they answered to another question 
in the survey about transport mode change. 

4.1.2. Paratransit Users’ Travel Satisfaction 
The survey also included questions about travel satisfaction. Here, 

paratransit users were found to be the least satisfied about their travel 
experience. Because this was the most common mode used to access 
clinics (used by 56% (n = 24) of respondents), this section explores the 
reasons behind this low travel satisfaction. 

Results indicate that shorter journey times were associated with 
higher satisfaction. The range for journey length was between 5 and 55 
min. These values were separated into 10 min segments for the analysis. 
Most paratransit users who have travel times under 25 min (86% of 
those with trips 15 min (n = 6) and 87%of those with travel times under 
25 min (n = 13) agree that their travel time is reasonable, while only 
33% (n = 2) of travelers with travel times over 25 min agree that the 
travel time is reasonable (Fig. 4). However, no respondents believed that 
trips to dialysis clinics that took longer than 35 min were reasonable. It 
is important to note that only two respondents travelled for 35–45 min 
and only one did so for 45–55 min. Most respondents’ journey times 
were under this threshold (n = 18). Therefore, though we find that travel 
times under 35 min are generally perceived as reasonable, future studies 

Fig. 2. Passenger attitudes concerning safety in paratransit.  

Fig. 3. Fear of contracting COVID-19 on a scale of 0 (not worried) – 10 
(extremely worried) and mode of transport. 

Fig. 4. Responses to “The time I spend in paratransit is reasonable” and travel 
time (in minutes). 
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with larger samples need to be conducted to support this claim. 
Three quarters of paratransit users (76%; n = 18) indicated that they 

were satisfied with their overall paratransit experience (Fig. 5). The data 
also reveals that paratransit riders are less satisfied with the waiting time 
for their paratransit vehicle than with the travel times in paratransit, or 
paratransit in general. Indeed, 32% of respondents (n = 8) disagreed or 
strongly disagreed with the statement “I am satisfied with the amount of 
time I waited for my paratransit ride to arrive.”. Three respondents 
(12%) felt this way for the second statement “I am satisfied with how 
long it took for me to arrive at my destination”. 

Taken together, drawing from a sample of 43 hemodialysis patients 
in Montréal, results indicate that fear of contracting COVID-19 while 
travelling to/from the dialysis clinic was greater amongst respondents 
than fear of traffic or crime and unwanted attention. Further, though 
overall levels of fear were relatively low, this fear was greater while 
travelling to the clinic than while receiving treatment at the clinic. 
Levels of fear while travelling varied by travel mode where those trav
elling through communal travel modes with strangers, such as public 
transport, taxis, and paratransit, expressed greater fear than those 
traveling through individualized modes, such as driving oneself or 
walking, or a communal mode with people they know, in this case 
getting a ride. It is important to note that future work with larger sample 
sizes is needed to test whether these claims are generalizable to all he
modialysis patients. For instance, only three participants used public 
transport while only two walked to their treatments. Paratransit riders 
were also found to have lower overall travel satisfaction, especially with 
regards to the time they spend waiting for their rides. Based on our very 
small sample, 35-minutes was identified as a potential threshold for 
travel satisfaction: self-reported travel satisfaction dropped for trips 
longer than this amongst the few respondents whose trips took this long. 

4.2. Qualitative results 

The following two themes emerged from the thematic analysis of 
open-ended questions: fear of contracting COVID-19 and general 
dissatisfaction with paratransit services, both of which are detailed 
below. The focus in most of these comments was on paratransit services, 
which is likely because most of the respondents to the open-ended 
question were paratransit users (63%, n = 18). 

4.2.1. Fear of contracting COVID-19 
In the qualitative responses, COVID-19 was mentioned in eleven 

(60%) of all paratransit riders’ responses. Here, two sub-themes 
emerged: single occupancy paratransit and COVID-19 protocols. The 
first sub-theme, the suggestion of riding alone, was mentioned in ten 
(53%) of paratransit responses. In many cases, the respondents felt 
strongly about this policy, as is made clear in the following response: 

During a certain period at the beginning of the first wave of the 
pandemic, STM paratransit let patients ride alone in the taxi, which 

was reassuring. Since the second wave has started, the STM is 
prioritizing finances instead of the security or the LIFE of dialysis 
patients (who have a compromised immune system) by making us 
travel with other people, who are not necessarily dialysis patients. 
Quebec public health recommends that two masked individuals stay 
two meters away from each other to protect each other. In a para
transit taxi, the two passengers at the back sit just 30 cm away from 
each other, which in my opinion, is criminal in a pandemic. […] 
When I’m traveling to and from dialysis and when another person 
shares the taxi ride with me, I am always anxious (Translated from 
French, emphasis original) 

This customer’s experience highlights the negative impact of 
forgoing the policy of single-occupancy paratransit vehicles on patient 
well-being. The respondent interprets this change in policy as “crim
inal”, suggesting that the agency values economic gain over public 
health and safety. Finally, it hints at the second sub-theme identified in 
the open-ended questions: dissatisfaction with COVID-19 protocols. In 
this case, the participant expresses concern that the single-occupancy 
vehicle protocol was discontinued, especially since this seems to be at 
odds with public health recommendations. 

Indeed, dissatisfaction with COVID-19 protocols was frequently 
mentioned in the open-ended questions. Specifically, respondents 
commented on their lack of clarity or on their improper execution. For 
instance, 4 (20%) of paratransit riders who answered the open-ended 
question mentioned the cleanliness of vehicles as an issue. Some 
expressed concerns about the sanitation of the vehicles, while others 
mentioned that that they did not know when the vehicle was last 
cleaned, something which caused them worry. For instance, one 
respondent wrote: “I don’t know if van cleaned before me. I see people 
getting off and driver doesn’t clean van […]”. Although it is now known 
that COVID-19 spread through surfaces accounts for only a small per
centage of transmissions (CDC, 2021), these results highlight the 
importance of frequent cleaning as well as proper communication of 
cleaning protocols. These low-cost measures may lower the anxiety of 
dialysis patients. 

Another COVID-19 protocol suggestion that was brought up by two 
paratransit riders (13%) was to insert a transparent separator (e.g., 
plexiglass) between the driver and the patients. A further respondent 
raised concerns about drivers not wearing masks or wearing them 
incorrectly, which would both help to diminish rider anxiety and protect 
them from COVID-19 exposure. Some respondents brought up both 
protocols, for instance one respondent stated: “It is important to make 
sure that all drivers have their masks on during travel time. It is crucial that all 
cars have a separation glass or plastic.”. 

4.2.2. General dissatisfaction with paratransit service 
The second theme discussed in the open-ended questions was general 

dissatisfaction with paratransit services. Here, the two issues that were 
mentioned frequently were pickups and travel times. The most common 
issues raised was the extended and sometimes unreliable pickup window 
of 30 min: ten (53%) paratransit users mentioned that this 30-minute 
pick up window was too long or that it was tiring to wait outside. 
Furthermore, four paratransit respondents reported that the drivers 
were late during pickups, which contributed even more to their fatigue 
and dissatisfaction, as evidenced by this patient’s quote: “The half hour 
that they are allowed to make you wait to pick one up is very long. You are 
standing waiting for them. Very tired”. 

Another four paratransit users who answered the open-ended ques
tion mentioned extended driving time as an issue in their answers. To 
alleviate these longer travel times, one paratransit taxi user noted that 
the drop-off and pickup system could be more efficient: “My problem is I 
live in the East end of mtl [Montréal] and the taxi goes sometimes west to pick 
up a pt [patient] and then and only then he turns to drop me off home.”. 

Though these two specific challenges were discussed most 
frequently, some quotes provided insight into larger issues that exist 

Fig. 5. Agreement with paratransit time-related statements.  
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with the City’s paratransit service. For instance, one participant wrote: 

A driver told me the other day that if I wanted good service I should 
call a real taxi, because they [paratransit drivers] are doing charity 
work by transporting us free of charge, even though I pay my para
transit fee every month …” (Translated from French) 

Although this quote describes just one patient’s experience, it high
lights how conflicting views might exist between drivers and customers 
about the purpose of paratransit. While paratransit may be seen as an 
essential service for hemodialysis patients and other high-risk pop
ulations during the pandemic, such as this research participant, drivers 
who are also putting themselves at greater risk by completing this 
essential work may view their labour as underpaid or dismiss it as 
“charity work”. Because this quote is from a paratransit user who is 
recalling an event, future research should examine the experience of 
paratransit drivers to further explore this dynamic. 

Collectively, the responses of the open-ended questions corroborate 
the results of the quantitative analysis. Two key themes were identified: 
fear of contracting COVID-19 and dissatisfaction with paratransit ser
vices. Though most of the comments focused on paratransit services, the 
most common travel mode of the sample, other insight was gained from 
these responses. For instance, one participant who drove themselves to 
the clinic expressed how exhausting this journey was with the following 
quote: 

Driving myself, to and from Lachine clinic, from Montreal East, the 
drive is much longer & exhausting. Also, the walk to my car from the 
clinic to the parking lot is not clear. There are no lights outside & 
after the first snowfall the path to the parking lot is not cleared, 
cleaned, or salted 

This response also highlights how the design of clinics can be 
improved to make this journey less tiring (e.g., lighting, winter main
tenance, and nearby priority parking for dialysis patients). Others shed 
light on the unpleasantness of dialysis treatment in general. For 
instance, one participant simply wrote: “I wish I didn’t have to do 
dialysis”. 

5. Conclusion and discussion 

This paper presents the results of a mixed-methods analysis of a 
survey distributed to dialysis patients during the COVID-19 pandemic. 
Looking across the quantitative and qualitative analysis, two main 
concerns were expressed: fear of potential COVID-19 exposure while 
traveling to treatment, as well as general dissatisfaction with paratransit 
services. 

This study found that fear of contracting COVID-19 is greater while 
traveling to dialysis treatment than while receiving treatment in the 
clinic. Further, mode choice impacted patients’ levels of fear whereby 
those traveling by public transport, paratransit, and taxi expressed 
greater fear than those traveling by car (either as the driver or a pas
senger) or by foot. Therefore, those traveling alone or with people they 
know voiced less fear than those travelling with the public. A larger 
sample size would have helped strengthen these claims, as the sample 
for certain modes was very low (e.g., 3 people used transit and 2 
walked). Interestingly, none of the research participants changed their 
travel mode. Future research can examine why those who expressed fear 
of contracting the virus while travelling did not change their travel 
mode. Perhaps they lived too far from the clinic to walk, could not afford 
their own personal vehicle, or have physical impairments that result in 
the need for paratransit services to travel. 

Special consideration was given to paratransit riders, as 56% (n =
24) of hemodialysis patients surveyed take a paratransit shuttle and/or a 
paratransit taxi to their appointments. Although paratransit users were 
not as fearful as public transport or taxi users of COVID-19 exposure 
while in transit, there was still a significant proportion (37%; n = 9) of 

riders that had a fear of 6 or higher our of a maximum of 10 while in 
paratransit, and 26% (n = 6) of riders reported a maximum fear value of 
10. The qualitative responses also reinforce and illustrate this fear. To 
address COVID-19 related concerns, the public transport agency of 
Montréal, the STM, has outlined the following protocols in paratransit 
vehicles on the “Coronavirus prevention” page of their paratransit 
website: sitting 2 masked passengers in a vehicle, making face coverings 
mandatory, installing protective screens in vehicles and cleaning vehi
cles between each trip. However, their website also mentions that 
minibuses and taxis will only transport one passenger at a time (Société 
de Transport de Montréal, 2020). This information is confusing and 
should be clarified so that paratransit can make informed decisions 
about how they travel to and from treatment. The cleaning of paratransit 
vehicles should also be better communicated and better executed, as 
many respondents were not entirely satisfied with the cleanliness of 
paratransit vehicles. Communicating how often vehicles are cleaned, 
both online and in the vehicles, may reduce riders’ anxiety. Further
more, because hemodialysis patients have a much higher risk of serious 
illness and death if they contract COVID-19 (Valeri et al., 2020), 
allowing them to travel alone in paratransit would both limit COVID-19 
exposure and reduce anxiety. In fact, single-occupancy in paratransit 
vehicles was enacted in other cities during the pandemic, resulting in 
higher customer well-being (Ravensbergen and Newbold, 2020). 

Pre-pandemic issues with paratransit, the most used travel mode by 
patients in this study, were also reported in both the closed and open- 
ended questions. Two issues were mentioned frequently: The unreli
able and long 30-minute pickup window, and extended travel times. 
Although 76% of paratransit users (n = 33) are satisfied overall with 
their overall experience, satisfaction levels are significantly lower when 
it comes to waiting time and travel time. Further, it became apparent 
that paratransit users with a travel time over 35-minutes do not think 
their travel time is reasonable. However, few respondents fell beyond 
this time fame making it difficult to generalize the results. Although the 
nature of paratransit pickups makes it difficult to shorten travel time, it 
is possible to make waiting times shorter by offering real-time vehicle 
tracking so users can plan their travel accordingly. Paratransit agencies 
could consider implementing real-time tracking in paratransit vehicles 
that can be followed through an app like Transit or Chrono. This has 
already been done with STM bus and metro lines (Société de Transport 
de Montréal, 2021). 

A general policy recommendation emergent from these results 
include developing tracking apps for paratransit services. During future 
pandemics or similar public health crises, we also recommend single- 
occupancy rides in paratransit vehicles, separation between riders on 
all forms of public transport, enforcement of mask-wearing policies, and 
clear and consistent communication of COVID-19 precautions, including 
vehicle cleaning. It is important to note that single-occupancy rides 
could result in longer waiting times. Given that long travel times were 
found to be a source of dissatisfaction, public transit agencies must 
weigh the benefits of public health to those of convenience. 

This study has certain limitations, the most important one being the 
small sample size of completed responses (43 survey respondents) from 
three dialysis clinics. This might be due to the small amount of dialysis 
patients in general. Given that approximately 50% of surveys were 
incomplete, perhaps the survey was long and tiring for patients to 
complete while receiving dialysis. The online format may have hindered 
participation as well. Indeed, it was noted that respondents often 
required help completing the survey. Selection bias may exist as well, as 
patients who are more tech-savvy (who may also tend to be from higher 
income households or be more highly educated) may have been more 
inclined to complete the survey. Future survey-based research on dial
ysis patients may want to consider paper formats or investing in more 
research coordinators to help respondents complete the survey. Though 
the sample is small, this study still contributes to the very limited 
knowledge on dialysis patients’ experiences traveling to/from their 
burdensome, but essential appointments three times per week. The 
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richness of the qualitative answers provided by the respondents, and the 
fact that these responses support the quantitative analysis, also helps to 
offset the small sample size. A larger sample size would not only allow 
for the generalization of the results, it would have also allowed for 
different types of analyses. For instance, future research could examine 
hemodialysis patient’s transport experiences across social factors such 
as gender, income, personal characteristics (e.g., social support or health 
consciousness). Another limitation is that paratransit and car users were 
heavily represented because one of the three clinics, the Lachine MUHC, 
is not very accessible using public transport. Targeting more patients 
from clinics along the Metro lines in future studies might provide better 
insights into attitudes towards public transport. 

CRediT authorship contribution statement 

Matthew Beaudet: Formal analysis, Investigation, Methodology, 
Writing – original draft. 

Acknowledgements 

The authors would like to thank Yousef Youssef for developing the 
survey used in this analysis. 

Funding sources 

This study was partially funded by a Canadian Institutes of Health 
Research COVID-19 Rapid Funding Opportunity Grant #447760 awar
ded to Rita S. Suri. Suri and Nadeau-Fredette were supported by 
clinician-researcher awards from the Fonds de recherche du Québec – 
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