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 Background: In solid organ transplant (SOT) and hematopoietic stem cell transplant (HSCT) recipients, coronavirus disease 
2019 (COVID-19) can contribute to a severe clinical course and an increased risk of death. Thus, patients await-
ing a SOT or HSCT face the dilemma of choosing between a life-saving treatment that presents a significant 
threat of COVID-19 and the risk of waitlist dropout, progression of disease, or mortality. The lack of established 
literature on COVID-19 complicates the issue as patients, particularly those with inadequate health literacy, 
may not have the resources needed to navigate these decisions.

 Material/Methods: We conducted a standardized phone survey of patients awaiting SOT or HSCT to assess the prevalence of in-
adequate health literacy and attitudes toward transplant during the COVID-19 pandemic.

 Results: Seventy-one patients completed the survey, with a response rate of 84.5%. Regardless of health literacy, most 
waitlisted candidates recognized that the current pandemic is a serious situation affecting their care and that 
COVID-19 poses a significant risk to their health. Despite the increased risks, most patients reported they would 
choose immediate transplantation if there was no foreseeable end to the pandemic, and especially if the med-
ical urgency did not permit further delay. There were no differences in responses across the patient waitlist 
groups for heart, kidney, liver, and stem cell transplant.

 Conclusions: These findings can help transplant centers decide how transplantation services should proceed during this pan-
demic and can be used to educate patients and guide discussions about informed consent for transplant dur-
ing the COVID-19 pandemic.
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Background

Coronavirus disease 2019 (COVID-19), which is caused by se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection, can contribute to a severe clinical course and an in-
creased risk of death in solid organ transplant (SOT) or hema-
topoietic stem cell transplant (HSCT) recipients. Mortality rates 
as high as 18% to 27.8% have been reported in SOT recipients 
who become infected with SARS-CoV-2 [1,2]. This mortality rate 
has been attributed to the patients’ immunosuppressed state, 
pre-existing comorbidities, and increased healthcare needs [3]. 
These observations, together with the diversion of hospital re-
sources toward managing patients with COVID-19, have led 
to a worldwide decrease in organ donors and the number of 
transplants performed [4]. SOTs and HSCTs are life-saving pro-
cedures that cannot be deferred indefinitely without incurring 
waitlist dropout, progression of disease, or mortality. Enabling 
organ transplantation to continue is particularly important in 
countries with low organ donation rates such as Singapore, 
where the backlog in transplants has severe ramifications [5]. 
Worldwide, the transplant community has toiled to develop 
strategies to make transplants safer and to learn how to man-
age patients infected with SARS-CoV-2 [1,6,7].

We recognized that one critical aspect of patient care that has 
not been addressed is the concerns and attitudes of patients 
toward transplantation during this time. The COVID-19 pan-
demic has created a potent dilemma for these patients who 
otherwise would have considered it unthinkable to turn down 
an organ offer without knowing when another organ would 
be available. Proceeding with a long-awaited transplant dur-
ing the pandemic is in essence exchanging the risk of end-
stage organ failure, liver, or hematological malignancy for the 
risk of increased vulnerability to COVID-19. The abundance of 
emerging data on COVID-19 also makes it difficult for the av-
erage patient to appreciate the implications of their decisions 
on their medical care.

Presently, we do not know what the prevailing attitudes and 
concerns are among patients waitlisted for SOT and HSCT. In 
fact, not all SOT and HSCT transplants have the same medi-
cal urgency. Therefore, it was crucial for us to understand our 
patients’ disposition on this issue to guide how we conduct 
transplantation services. This will also allow us to develop ef-
fective patient education strategies and facilitate discussions 
on informed consent. A particularly vulnerable group are pa-
tients with inadequate health literacy (IHL), who may be sub-
ject to misinformation and thereby unable to navigate the 
complex issues surrounding care during this challenging time 
[8]. Hence, we sought to address these important questions by 
conducting a standardized phone survey of our top waitlisted 
patients across the SOT and HSCT programs and determine if 
IHL impacts their opinions on transplant during the pandemic.

Material and Methods

Patients

Our primary objective was to determine the opinions and con-
cerns of waitlisted candidates for transplant during the cur-
rent COVID-19 pandemic. Our secondary objectives were to 
determine the degree of health literacy in this population, 
factors associated with IHL, and whether IHL affects patients’ 
attitudes toward transplant during COVID-19. We identified 
patients who were actively waiting for or identified to move 
forward with a heart, kidney, liver, or stem cell transplant at 
the SingHealth Duke-NUS Transplant Centre. Up to 50 pa-
tients aged above 21 years from each service, starting from 
those either highest on the waitlist or closest to transplant, 
were identified. Sample size calculation was based on an es-
timated 50% response rate with a target of 25 responses in 
the programs with a large waiting list, such as the kidney pro-
gram [9]. An additional 10 patients were identified from the 
kidney program of those exclusively awaiting and ready to 
move forward with a living donor kidney transplant. Patients 
who were admitted to the hospital were excluded from the 
survey. A standardized phone interview was conducted by 3 
study team members (EKT, YXK, and JBJ). These interviews 
were conducted between May 4, 2020, and June 1, 2020, also 
known as the “extended circuit breaker” period, when safe dis-
tancing measures were strictly enforced and activities around 
the country were limited to only essential services [10]. During 
this time, stay-home notices lasting 14 days were issued to all 
persons entering the country, and quarantine orders were is-
sued to contacts of a patient confirmed with COVID-19 infec-
tion. Three phone call attempts were made per patient, and if 
a patient remained uncontactable, this would be classified as 
a nil response and excluded from the cohort. The standardized 
questionnaire (Appendix 1) was translated and could be ad-
ministered in English, Mandarin, and Malay languages. Study 
responses included components of background demographic 
data, a brief health literacy assessment, and questions relat-
ed to COVID-19 and patient care.

Assessment of health literacy

The 3-question Short Literacy Survey was used to ascertain 
the presence of IHL [11,12]. For question 1 (surrogate read-
er) and question 3 (difficulty learning about health), the op-
tions “Always”, “Most of the time”, and “Occasionally” indi-
cated IHL. For question 2 (confidence in forms), the options 
“Not at all” and “A little bit” indicated IHL. The other options 
indicated marginal or adequate health literacy. In this study, 
an IHL response to any of the 3 questions resulted a in clas-
sification of IHL.
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Questions related to COVID-19

A 30-item survey was designed to assess the following domains: 
(a) general outlook on the pandemic; (b) patient’s self-assess-
ment of situation on waitlist; (c) impact of COVID-19 on trans-
plant; (d) donor-derived infections; (e) peri- and posttransplant 
care; (f) willingness to proceed with transplant (Appendix). 
Each question was asked in a sequential manner. A 3-point 
rating scale (Yes, No, Do not know) was used in favor of the 
5-point Likert scale for ease of delivery over the phone. All pa-
tient responses were recorded anonymously. This study was 
approved by the SingHealth Centralised Institutional Review 
Board (Ref: 2020/2188).

Statistical analysis

Statistical analysis was performed using SPSS software ver-
sion 20.0 (IBM Corp). Categorical variables were compared us-
ing the c2 test. Linear-by-linear association was applied for or-
dinal variables. A parallel-forms strategy for reliability testing 
was introduced using paraphrased or negatively worded ques-
tions assessing the same concept. Responses from negatively 
worded questions underwent reverse scoring. “Do not know” 
responses were excluded in reliability tests, and the perfor-
mance of these tests was assessed using the Pearson correla-
tion coefficient. All P-values reported were 2-sided and P-values 
<0.05 were considered statistically significant.

Variable n (%)

Age in years
 21–30
 31–40
 41–50
 51–60
 61–70
 71–80

 3 (4.2)
 8 (11.3)
 17 (23.9)
 25 (35.2)
 17 (23.9)
 1 (1.4)

Male sex  41 (57.7)

Ethnicity
 Chinese
 Malay
 Indian
 Other

 55 (77.5)
 8 (11.3)
 5 (7.0)
 3 (4.2)

Primary language
 English
 Mandarin
 Malay
 Tamil

 39 (54.9)
 28 (39.4)
 1 (1.4)
 3 (4.2)

Highest level of education
 Primary
 Secondary
 Tertiary

 13 (18.3)
 33 (46.5)
 25 (35.2)

Religion
 Nil
 Buddhism/Taoism
 Christianity/Catholicism
 Islam
 Hinduism
 Others

 17 (23.9)
 31 (43.7)
 10 (14.1)
 10 (14.1)
 2 (2.8)
 1 (1.4)

Marital Status
 Single
 Married
 Widowed/divorced

 9 (12.7)
 56 (78.9)
 6 (8.4)

Table 1. Demographic and transplant characteristics of SOT and HSCT respondents (n=71).

Variable n (%)

Children
 Nil
 1–2
 3 or more

 22 (31.0)
 34 (47.9)
 15 (21.1)

Employment status
 Employed (self, full or part time)
 Home maker
 Unemployed
 Unable to work

 37 (52.1)
 8 (11.3)
 11 (15.5)
 15 (21.1)

Received SHN or QO  2 (2.8)

Knows someone with SHN or QO  12 (16.9)

Knows someone with COVID-19 infection  5 (7.0)

Presence of dedicated caregiver  56 (78.9)

Type of transplant
 Cardiac
 HSCT
 Kidney
 Liver

 11 (15.5)
 18 (25.4)
 33 (46.5)
 9 (12.7)

Type of donor (n=65)
 Deceased donor only
 Living donor only
 Both deceased and living donor

 34 (52.3)
 19 (29.2)
 12 (18.4)

Index (first) transplant  67 (94.4)

Duration on waitlist
 Up to 3 months
 3 up to 6 months
 6 months up to 1 year
 1 up to 2 years
 2 up to 5 years
 5 up to 8 years
 8 up to 10 years
 More than 10 years
 Unsure

 7 (9.9)
 10 (14.1)
 4 (5.6)
 10 (14.1)
 10 (14.1)
 12 (16.9)
 10 (14.1)
 5 (7.0)
 3 (4.2)

HSCT – haematopoietic stem-cell transplant; QO – quarantine 
order; SHN – stay-home notice; SOT – solid organ transplant.
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Results

The entire sample cohort across the different programs com-
prised 119 patients, of which 35 patients were not contactable. 
We completed 71 surveys, giving an aggregate response rate 
of 84.5% (71/84). Respondents’ demographic and transplant 
details are shown in Table 1. The patients’ median age group 
was 51 to 60 years, approximately half were men (57.7%), and 
the ethnic distribution was similar to that of the national dis-
tribution. The responses from the various programs were as 
follows: 11 (15.5%) from the heart waitlist, 33 (46.5%) from 
the kidney waitlist, 9 (12.7%) from the liver waitlist, and 18 
(25.4%) from pending stem cell transplants.

Health literacy

The Short Literacy Survey questions 1 (surrogate reader), 2 
(confidence in forms), and 3 (difficulty learning about health) 
indicated IHL in 35.2%, 18.3% and 29.6% of patients, respec-
tively. There was a moderate correlation between questions 
1 and 2 (r=0.41, P<0.001); 1 and 3 (r=0.36, P=0.002); 2 and 
3 (r=0.41, P<0.001). Using the composite assessment (IHL on 

any question), 47.9% of respondents were classified as hav-
ing IHL. Table 2 shows the association between IHL and pa-
tient factors. IHL was associated with older age (P=0.003), a 
lower self-reported level of education (P=0.001), and higher 
number of children (P=0.001). There were no differences not-
ed between sex (P=0.76) or transplant group (P=0.06).

General outlook of pandemic

The responses to questions on COVID-19 are detailed in Table 3. 
Most patients responded that the COVID-19 situation was seri-
ous in the country (question 1, 81.7%) and in the world (ques-
tion 2, 93.0%). More than half answered that the COVID-19 sit-
uation was likely to last more than a year (question 4, 59.2%).

Self-assessment of situation on waitlist

Most patients were hopeful that they would get a trans-
plant (question 5, 73.2%). Most of the patients were aware 
that, should their condition deteriorate, they would drop out 
and be denied a transplant (question 6, 78.9%). A negative-
ly worded version of question 5 was repeated as question 7, 

Variable IHL	(n=34) Non-IHL	(n=37) p-Value

Age in years
 21–30
 31–40
 41–50
 51–60
 61–70
 71–80

 0 (0)
 2 (5.9)
 7 (20.6)
 12 (35.3)
 12 (35.3)
 1 (2.9)

 3 (8.1)
 6 (16.2)
 10 (27.0)
 13 (35.1)
 5 (13.5)
 0 (0)

0.003*

Male sex  19 (55.9)  33 (59.5) 0.76

Highest level of education
 Primary
 Secondary
 Tertiary

 10 (29.4)
 18 (52.9)
 6 (17.6)

 3 (8.1)
 15 (40.5)
 19 (51.4)

0.001*

Marital Status
 Single
 Married
 Widowed/divorced

 3 (8.8)
 29 (85.3)
 2 (5.9)

 6 (16.2)
 27 (73.0)
 4 (10.8)

0.45

Children
 Nil
 1–2
 3 or more

 6 (17.6)
 15 (44.1)
 13 (38.2)

 16 (43.2)
 19 (51.4)
 2 (5.4)

0.001*

Type of transplant
 Cardiac
 HSCT
 Kidney
 Liver

 5 (14.7)
 4 (22.2)
 19 (55.9)
 6 (17.6)

 6 (16.2)
 14 (37.8)
 14 (37.8)
 3 (8.1)

0.06

Presence of dedicated caregiver  26 (76.5)  30 (81.1) 0.63

Table 2. Inadequate health literacy and association with factors (n=71).

HSCT – haematopoietic stem-cell transplant; IHL – inadequate health literacy; * linear-by-linear association.
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Entire cohort 
(n=71)

IHL 
|(n=34)

Non-IHL	
(n=37)

p-Value

General outlook of pandemic (%)

1) Do you think that the COVID-19 situation is serious in 
Singapore?

Yes
No
Do not know

81.7
14.1
4.2

76.5
17.6
5.9

86.5
10.8
2.7

0.54

2) Do you think that the COVID-19 situation is serious globally? Yes
No
Do not know

93.0
5.6
1.4

91.2
5.9
2.9

94.6
5.4
0

0.57

3)  Do you think that this COVID-19 situation will last less than a 
year?

Yes
No
Do not know

31.0
52.1
16.9

44.1
44.1
11.8

18.9
59.5
21.6

0.07

4)  Do you think that the COVID-19 situation will last beyond a 
year?

Yes
No
Do not know

59.2
25.4
15.5

52.9
32.4
14.7

64.9
18.9
16.2

0.43

Self-assessment of situation on waitlist (%)

5)  Do you feel hopeful of getting a transplant? (i.e. An organ will 
eventually come to you)

Yes
No
Do not know

73.2
12.7
14.1

70.6
11.8
17.6

75.7
13.5
10.8

0.71

6)  Are you aware that you can drop out of the waiting list if 
your condition changes such that you are not suitable for 
transplant?

Yes
No
Do not know

78.9
11.3
9.9

85.3
8.8
5.9

73.0
13.5
13.5

0.42

7)  Do you personally think that you will drop out of the waiting 
list (death or progression of disease) before you get called for 
an organ?

Yes
No
Do not know

16.9
57.7
25.4

17.6
58.8
23.5

16.2
56.8
27.0

0.94

Impact of COVID-19 on transplant (%)

8)  Do you think that organ transplantation should continue 
during this time?

Yes
No
Do not know

70.4
19.7
9.9

70.6
23.5
5.9

70.3
16.2
13.5

0.47

9)  Do you think COVID-19 is reducing your chance of getting a 
transplant?

Yes
No
Do not know

56.3
29.6
14.1

58.8
23.5
17.6

54.1
35.1
10.8

0.48

10)  Would you undergo an organ transplant now if an organ 
becomes available?

Yes
No
Do not know

83.1
8.5
8.5

85.3
8.8
5.9

81.1
8.1

10.8

0.76

11)  Do you think that it is easier for a transplanted patient to 
contract COVID-19 compared to a regular person? (If both 
were similarly exposed to patient with COVID-19)

Yes
No
Do not know

69.0
16.9
14.1

70.6
11.8
17.6

67.6
21.6
10.8

0.44

12)  Do you think a COVID-19 infection is more dangerous for a 
transplanted patient? (compared to a regular person)

Yes
No
Do not know

83.1
8.5
8.5

85.3
8.8
5.9

81.1
8.1

10.8

0.76

Donor-derived infections (%)

13)  Do you think it is safe to receive organs from a COVID-19 
positive donor?

Yes
No
Do not know

8.5
71.8
19.7

11.8
58.8
29.4

5.4
83.8
10.8

0.06

14)  Do you think it is possible for COVID-19 to transmit via organ 
transplantation?

Yes
No
Do not know

54.9
9.9

35.2

61.8
5.9

32.4

48.6
13.5
37.8

0.41

15)  Do you feel confident that the donor can be adequately 
tested to exclude COVID-19?

Yes
No
Do not know

70.4
9.9

19.7

64.7
14.7
20.6

75.7
14.7
20.6

0.39

Table 3. Patient responses to questions on COVID-19 vs. presence of IHL (n=71).
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Table 3 continued. Patient responses to questions on COVID-19 vs. presence of IHL (n=71).

Entire cohort 
(n=71)

IHL 
|(n=34)

Non-IHL	
(n=37)

p-Value

16)  All tests are imperfect. There is a chance that the donor can 
have COVID-19 even if the tests are negative (just like HIV, 
HCV). Knowing that, even though the chance is very small, 
would you still agree to a transplant?

Yes
No
Do not know

66.2
15.5
18.3

70.6
17.6
11.8

62.2
17.6
11.8

0.38

Peri- and post-transplant care (%)

17)  Do you feel that your hospital is taking adequate precautions 
in protecting you from hospital acquired COVID-19 infection?

Yes
No
Do not know

95.8
2.8
1.4

100
0
0

91.9
5.4
2.7

0.24

18)  If you are admitted for transplant, would you be worried 
about catching COVID-19 from other patients?

Yes
No
Do not know

40.8
53.5
5.6

50.0
47.1
2.9

32.4
59.5
8.1

0.26

19)  If you are admitted for transplant, would you be worried 
about catching COVID-19 from healthcare staff?

Yes
No
Do not know

35.2
54.9
9.9

38.2
58.8
2.9

32.4
51.4
16.2

0.17

20)  Would you undergo a transplant at a hospital that is treating 
COVID-19 patients?

Yes
No
Do not know

67.6
22.5
9.9

70.6
20.6
8.8

64.9
24.3
10.8

0.88

21)  Would you undergo an organ transplant now if you cannot 
have visitors during your hospitalization?

Yes
No
Do not know

70.4
26.8
2.8

73.5
26.5
0.0

67.6
27.0
5.4

0.38

22)  Are you concerned about travelling to and from the hospital 
after transplant during this time?

Yes
No
Do not know

29.6
70.4
0

32.4
67.6
0

27.0
73.0
0

0.62

23)  Are you concerned that COVID-19 will affect your ability to 
get your medications?

Yes
No
Do not know

19.7
78.9
1.4

20.6
76.5
2.9

18.9
81.1
0

0.56

24)  Are you concerned that your caregiver is at increased risk of 
contracting COVID-19 if you undergo a transplant?

Yes
No
Do not know

36.6
53.5
9.9

38.2
50.0
11.8

35.1
56.8
8.1

0.80

25)  Healthcare workers will have to travel around the country in 
order to perform organ donation procedures. Do you think 
this puts them at risk of contracting COVID-19?

Yes
No
Do not know

62.0
15.5
22.5

58.8
17.6
23.5

64.9
13.5
21.6

0.85

26)  Since healthcare workers must travel around the country 
for organ donation, do you think that organ transplantation 
should continue?

Yes
No
Do not know

73.2
12.7
14.1

70.6
20.6
8.8

75.7
5.4

18.9

0.10

Willingness to proceed with transplant (%)

27)  Since COVID-19 is everywhere, do you think that the process 
of transplant will put you at an increased risk of contracting 
COVID-19?

Yes
No
Do not know

56.3
36.6
7.0

61.8
29.4
8.8

51.4
29.4
8.8

0.46

28)  Would you rather wait till the whole COVID-19 situation is 
over before going for transplant?

Yes
No
Do not know

38.0
47.9
14.1

44.1
41.2
14.7

32.4
54.1
13.5

0.53

29)  If, you receive an organ offer today, and there is no 
foreseeable end to COVID-19, will you proceed with 
transplant?

Yes
No
Do not know

71.8
16.9
11.3

70.6
23.5
5.9

73.0
10.8
16.2

0.18

30)  If, you receive an organ offer today, and know that you 
cannot wait that long (medically) for COVID-19 to end, will 
you proceed with transplant?

Yes
No
Do not know

87.3
11.3
1.4

82.4
14.7
2.9

91.9
8.1
0

0.38

IHL – inadequate health literacy.
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and the response was reduced to 57.7% of patients believ-
ing that they would not drop out. Reliability testing of ques-
tion 5 and question 7 (negatively worded) showed no corre-
lation (r=–0.02, P=0.89).

Impact of COVID-19 on transplant

Most patients responded that transplantation services should 
continue despite COVID-19 (question 8, 70.4%), and more than 
half responded that the pandemic had reduced their likelihood 
of getting a transplant (question 9, 56.3%). Most patients an-
swered that a patient posttransplant was more susceptible to 
contracting COVID-19 (question 11, 69%), and if infected, would 
experience a more serious clinical course (question 12, 83.1%).

Donor–derived infections

Most patients did not think it was safe to receive organs or 
an allogenic stem cell transplant from a COVID-19-positive do-
nor (question 13, 71.8%). The majority had confidence in the 
ability to test and exclude COVID-19 in the donor (question 
15, 70.4%), and even after the telephone interviewers elabo-
rated on the concept of a false negative result, most patients 
would accept the result and proceed with a transplant (ques-
tion 16, 66.2%).

Peri- and posttransplant care

Nearly all patients were confident that the hospital would take 
adequate precautions to protect them from hospital-acquired 
COVID-19 (question 17, 95.8%), though there was some con-
cern about acquiring the infection from other patients (question 

18, 40.8%) or healthcare workers (question 19, 35.2%). The 
majority would continue with transplantation at the hospi-
tal even if there were active COVID-19 inpatients (question 
20, 67.6%). Most patients were agreeable to proceed even if 
no visitors were allowed (question 21, 70.4%). Question 21 
showed a variance in responses between organ groups (data 
not shown, P=0.048). Further stratification showed that 42.4% 
of kidney waitlist patients would not proceed if visitors were 
not allowed, compared with 13.2% of patients from other pro-
grams (P=0.01).

Only a small proportion expressed concern about traveling for 
the outpatient follow-up visits, which could be more intensive 
after transplant (question 22, 29.6%), and the inability to obtain 
prescription medications (question 23, 19.7%). Approximately 
one-third of the patients were concerned that their decision 
to transplant would incur a risk to their caregiver (question 
24, 36.6%). The majority of respondents thought that health-
care workers were at increased risk of getting COVID-19 from 
transplantation activities (question 25, 62%), but most felt 
that, despite this risk, transplantation services should contin-
ue (question 26, 73.2%).

Willingness to proceed with transplant

Early in the survey, most patients responded that they would 
agree to proceed with a transplant immediately if it were 
available (question 10, 83.1%). This concept was retested at 
the end of the questionnaire with a negatively worded ver-
sion, but then only half of patients responded that they would 
not wait until COVID-19 was over (question 28, 47.9%). There 
was only a low degree of correlation between question 10 and 
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100.0
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(n=11)

93.3
44.4
77.8
94.4
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(n=18)
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42.3
69.2
73.1
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(n=26)

100.0
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57.1
85.7

Kidney LD
(n=7)

88.9
55.6
66.7

100.0

Liver
(n=9)

90.8
47.9
71.8
87.3

Total
(n=7)

Q10 (Yes)
Q28 (No)
Q29 (Yes)
Q30 (Yes)

Q10 Would you undergo a transplant now if an organ is available?
Q28 Would you rather wait till COVID-19 is over? (–)

Q29 Proceed if there is no foreseeable end to COVID-19
Q30 Proceed if your health does not permit delay

Figure 1.  Willingness to proceed with transplant. Responses to question (Q)10, Q28, Q29, and Q30 are stratified by transplant type. 
DD – deceased donor; HSCT – haematopoietic stem-cell transplant; LD – living donor.
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question 28 (negatively worded), indicating that the response 
pattern had changed (r=–0.30, P=0.02). However, most patients 
would agree to transplant immediately if there were no fore-
seeable end to the COVID-19 pandemic (question 29, 71.8%) 
or if their medical condition would not permit them to wait 
until COVID-19 was over (question 30, 87.3%). The Figure 1 
shows the distribution of responses of questions 28, 29, and 
30 across organ groups, with kidney patients divided into de-
ceased donor and living donor groups (P=NS). Table 3 shows 
the comparison of responses between patients with IHL with 
those having marginal or adequate health literacy; there were 
no differences in responses across all the questions (P=NS).

Discussion

The COVID-19 outbreak has disrupted the delivery of trans-
plantation services, and the impetus is on transplant providers 
to adapt our care model during this crisis to meet the needs 
of our patients. The requirement for safe distancing measures 
has resulted in a reduction in outpatient clinic visits, where 
we typically get the opportunity to assess patient sentiment 
and counsel them on their healthcare decisions. Although we 
can choose to simply review the latest evolving evidence on 
COVID-19 care for transplant patients and make decisions for 
them under the paternalistic model of care, we prefer patient-
centric care using the shared decision-making model, which is 
also the preferred method of patients actively awaiting a trans-
plant [13]. Thus, this study was necessary so that we could 
continue to engage and involve our patients in the decision-
making process during this challenging time.

Initially, we acquired a baseline assessment of health literacy 
because such literacy can affect patients’ comprehension of 
issues and their decision-making ability. The 3-question Short 
Literacy Survey was appropriate for our study because it was 
easy to administer over the phone, and it was designed pri-
marily to identify IHL [11]. While patients with marginal and 
adequate health literacy may have their own set of concerns 
and opinions, our focus was on the most vulnerable group of 
patients, those with IHL, who could be struggling to resolve 
their concerns with COVID-19. We recognize the possibility of a 
response bias since respondents may have been embarrassed 
to admit that they needed help or failed to comprehend infor-
mation; although, this effect might have been minimized in a 
phone as compared to a face-to-face interview. Therefore, our 
finding of 47.9% patients having IHL may still be an underesti-
mate of the true percentage of patients with IHL. The popula-
tion census has shown that the oldest members of the popu-
lation have not achieved the high level of education achieved 
by the younger population [14], and our finding of IHL among 
older individuals corroborates this data. Future patient edu-
cation efforts can be focused on older patients, particularly 

those with only primary or secondary level education. Also, 
the trend toward increasing IHL among those with more chil-
dren reflects the population census finding that women with 
a higher level of education tend to have fewer children [14].

Because our intent was to gather the current concerns and 
opinions of patients actively awaiting transplant, we exclud-
ed patients who were admitted to the hospital, for 2 reasons: 
first, active illness may have prohibited their participation; for 
example, liver decompensation and encephalopathy or other 
patient illness could have resulted in a partially completed sur-
vey due to fatigue; and second, critically ill patients who have 
transplant as an only option would be more likely to defer to 
physician recommendations, thus influencing responses that 
were meant to reflect patient opinion [15].

The most important domain we wanted to assess in this study 
was the willingness to transplant. While most patients had ini-
tially responded that they would proceed with transplant im-
mediately (question 10, 90.8%), after the series of questions 
designed to introduce thoughts on the risks of COVID-19 to a 
transplanted patient, including donor-derived infections and 
peri- and posttransplant care, we demonstrated that the pro-
portion of patients keen to proceed with transplantation de-
creased by half (question 28, 47.9%). However, once the fac-
tors of waiting time and medical urgency were introduced, 
the proportion of patients who wished to move forward with 
transplantation increased to 87.3%. This is consistent with 
previous studies that demonstrated that patients are willing 
to accept increased risks when their clinical situation is de-
teriorating [13]. The survey design did not allow an objective 
assessment of the respondents’ medical condition or urgen-
cy to transplant, which would influence their willingness to 
proceed with transplantation during COVID-19. Instead, our 
strategy was to survey patients for whom this issue would 
be most relevant, namely, those highest on the waiting list or 
close to scheduled transplant (HSCT or living donor kidney). 
Hence, while we expect that the responses from this study co-
hort represent an upper estimate of all patients on the wait-
list, collecting responses from those whose intended trans-
plant is in the distant future would also not be relevant to 
the present situation.

While there were no statistical differences between respons-
es from the various organ groups, there was a trend toward 
a higher threshold to transplant for patients awaiting a kid-
ney transplant, compared to the other organ programs. This 
was not unexpected since patients with end-stage kidney dis-
ease have an effective medical alternative to transplantation, 
compared to the other organ groups [13]. Companionship has 
been found to be an important component of care among pa-
tients on hemodialysis [16]. This may explain our observation 
that, compared to patients in other groups, patients awaiting 
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a kidney transplant were more likely to decline an immediate 
transplant if hospital visitors were not allowed (P=0.01). We 
had expected to find that patients exclusively awaiting a living 
donor kidney transplant would respond in the most conserva-
tive manner because of the elective nature of the transplant 
and the risks to the live donor, reasons that have led to sus-
pensions of living donor kidney programs [17]. However, the 
distribution of responses between those waiting for a living 
donor kidney transplant and a deceased donor kidney trans-
plant was similar throughout all the questions (data not shown, 
P=NS). We also expected that patients with IHL may have re-
sponded differently from patients with marginal or adequate 
health literacy when weighing the risks to proceed with trans-
plant during the pandemic. However, responses were similar 
among literacy levels across all of the questions.

There are some limitations to this study. Because of the time 
sensitive nature of this research and that we wanted to con-
duct this survey during the peak of COVID-19 sentiment (dur-
ing the aforementioned circuit breaker period), development 
of a pilot version of the questionnaire was not performed. 
The limited size of the patient population also did not allow 
the creation of a separate validation cohort. Next, there is the 
challenge of generalizing these results to other populations. 
The number of community cases of COVID-19 or deaths from 
COVID-19 in Singapore were not as high as in other countries 
that perform a large volume of transplants [18]. However, 
the perceived threat of COVID-19 has been found to corre-
late with the degree of preventative health behaviors adopt-
ed by countries worldwide, something Singapore had scored 
high in [19]. Therefore, it is reasonable to consider our survey 
results as representative of a population that is actively con-
cerned with COVID-19. Finally, the disease epidemiology in 
Singapore is such that the sample population was inherently 

small and restrictive. Thus, extensive analyses of differences 
in opinions between groups of patients may not be statisti-
cally meaningful. Nevertheless, this also meant that we could 
engage most of our patients and achieve a relatively high re-
sponse rate of 84.5% over the phone, allowing an insight into 
the general sentiment of the patients.

Conclusions

In this study we found that regardless of health literacy, most 
waitlisted candidates recognized that the pandemic was a se-
rious situation affecting their care, and that COVID-19 posed 
a significant risk to a transplanted patient’s health. Most pa-
tients did not think that the additional inconveniences or 
risks resulting from continuation of transplantation services 
during the pandemic were prohibitive. Despite the increased 
risks, most patients were inclined to undergo immediate trans-
plantation if there was no foreseeable end to the pandemic, 
and especially if medical urgency did not permit further de-
lay. These findings will be useful to guide transplant centers 
in deciding whether transplantation services should proceed 
during this pandemic and to educate patients and guide pa-
tient discussions on informed consent for transplant during 
the COVID-19 pandemic.
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Supplementary Data

Appendix 1. Survey questionnaire (English version).

Demographic information

1) Age:  21–30  31–40  41–50  51–60  61–70  71–80

2) Sex:  Male  Female

3) Ethnicity:  Chinese  Malay  Indian  Eurasian  Caucasian  Other _________

4) What is your primary language?  English  Mandarin  Malay  Tamil  Others

5) Education (highest level completed)  Primary  School  Secondary School

  Pre-University/Junior College  Diploma University  Degree Post-graduate  Others
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6) Religion  Nil  Buddhism/Taoism  Christianity/Catholicism  Islam  Hinduism  Others _________

7) Marital status  Single  Married  Divorced/Separated  Widowed

8) Children  No  1–2  3 or more

9)  Employment status  Student  Employed (full time)  Employed (part time)  Unemployed  Retired  Home maker 
 Self-employed  Unable to work

10) Have you received a Stay-Home-Notice (SHN) or Quarantine order (QO) due to COVID-19?  Yes  No

11)  Do you personally know someone who received a Stay-Home-Notice (SHN) or Quarantine order (QO) due to COVID-19? 
 Yes  No

12) Do you personally know someone who has COVID-19?  Yes  No

Transplant waitlist information

1) Organ  Heart  Haematopoietic Stem Cell  Kidney  Liver

2)  Duration on waitlist  <3 months  3 up to 6 months  6 months up to 1 year  1 up to 2 years 
 2 up to 5 years  5 up to 8 years  8 up to 10 years  10 up to 15 years  beyond 15 years

3) Waiting list  Deceased donor only  Living donor only  Both deceased and living donor

4) For living donor  Living related donor  Living unrelated donor  Both related/unrelated donors

5) Are you a HOTA  Non-objector  Objector

6) Are you an organ pledger under MTERA  Donor  Non-donor

7) Index transplant  First transplant  Second/third transplant

8) Do you have a dedicated caregiver for you after transplant?  Yes  No

Baseline health literacy (Verbal SLS)

Always 
(1)

Most of 
time (2)

Occasionally 
(3)

Rarely 
(4)

Never 
(5)

1) How often do you have someone help you read hospital materials?

Extremely 
(5)

Quite a bit 
(4)

Somewhat 
(3)

A little bit 
(2)

Not at all 
(1)

2) How confident are you filling out medical forms by yourself?

Always 
(1)

Most of 
time (2)

Occasionally 
(3)

Rarely 
(4)

Never 
(5)

3)  How often do you have problems learning about your medical 
condition because of difficulty understanding written information?
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Yes No Do not know

General outlook of pandemic

1) Do you think that the COVID-19 situation is serious in Singapore?

2) Do you think that the COVID-19 situation is serious globally?

3) Do you think that this COVID-19 situation will last less than a year?

4) Do you think that the COVID-19 situation will last beyond a year?

Self-assessment of situation on waitlist

5) Do you feel hopeful of getting a transplant? (i.e. an organ will eventually come to you)

6) Are you aware that you can drop out of the waiting list if your condition changes such 
that you are not suitable for transplant?

7)  Do you personally think that you will drop out of the waiting list (death or progression of 
disease) before you get called for an organ?

Impact of COVID-19 on transplant

8) Do you think that organ transplantation should continue during this time?

9) Do you think COVID-19 is reducing your chance of getting a transplant?

10) Would you undergo an organ transplant now if an organ becomes available?

11)  Do you think that it is easier for a transplanted patient to contract COVID-19 compared 
to a regular person?

      (If both were similarly exposed to patient with COVID-19)

12)  Do you think a COVID-19 infection is more dangerous for a transplanted patient? 
(compared to a regular person)

Donor-derived infections

13) Do you think it is safe to receive organs from a COVID-19 positive donor?

14) Do you think it is possible for COVID-19 to transmit via organ transplantation?

15) Do you feel confident that the donor can be adequately tested to exclude COVID-19?

16)  All tests are imperfect. There is a chance that the donor can have COVID-19 even if the 
tests are negative (just like HIV, HCV). Knowing that, even though the chance is very 
small, would you still agree to a transplant?

Peri- and post-transplant care

17)  Do you feel that your hospital is taking adequate precautions in protecting you from 
hospital acquired COVID-19 infection?

18)  If you are admitted for transplant, would you be worried about catching COVID-19 from 
other patients?

19)  If you are admitted for transplant, would you be worried about catching COVID-19 from 
healthcare staff?

20) Would you undergo a transplant at a hospital that is treating COVID-19 patients?

21)  Would you undergo an organ transplant now if you cannot have visitors during your 
hospitalization?

22)  Are you concerned about travelling to and from the hospital after transplant during this 
time?

23) Are you concerned that COVID-19 will affect your ability to get your medications?

24)  Are you concerned that your caregiver is at increased risk of contracting COVID-19 if you 
undergo a transplant?

25)  Healthcare workers will have to travel around the country in order to perform organ 
donation procedures. Do you think this puts them at risk of contracting COVID-19?

COVID-19 Related Questions
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Yes No Do not know

26)  Since healthcare workers must travel around the country for organ donation, do you 
think that organ transplantation should continue?

Willingness to proceed with transplant

27)  Since COVID-19 is everywhere, do you think that the process of transplant will put you 
at an increased risk of contracting COVID-19?

28)  Would you rather wait till the whole COVID-19 situation is over before going for 
transplant?

29)  If, you receive an organ offer today, and there is no foreseeable end to COVID-19, will 
you proceed with transplant?

30)  If, you receive an organ offer today, and know that you cannot wait that long (medically) 
for COVID-19 to end, will you proceed with transplant?
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