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Ab s t r Ac t
Background: Convalescent plasma is gathered from a possible human source of specific antibodies. Convalescent plasma is released as an 
“off-label” therapy for novel coronavirus 2019 (COVID-19). Amid the national shortage of this blood product, it is critically important that those 
who have recovered from COVID-19 donate plasma.
Aim: The current study aimed to assess the knowledge and attitude of COVID-19 recovered patients toward convalescent plasma donation.
Method: A cross-sectional study was carried out among patients discharged after recovery from COVID-19 at a tertiary care center from August 
2020 to December 2020. Participants were approached 30 to 45 days after discharge from the hospital and requested to complete a semi-
structured pro forma containing the following sections: (1) Demographic details; (2) Knowledge about Convalescent Plasma Questionnaire; 
(3) Attitude toward Convalescent Plasma Questionnaire; and (4) Reasons for not donating plasma. Following this, education was given to
participants about plasma donation.
Result: A total of 400 participants were included in the study of age 18 to 60 years, out of them 42.75% donated plasma and 57.25% did not
donate. Participants have good knowledge about their blood group, the requirement of blood group matching for plasma donation, and the 
use of convalescent plasma therapy. Plasma donors have a more positive attitude toward donation. Among non-donors, 47.8% of participants 
were unaware, while 42% did not know about fitness for plasma donation. Non-donors have the misbelief that plasma donation temporarily 
weakened the individual and those who donate plasma can contract a disease. Slight negative correlation between “knowledge” and “attitude” 
toward plasma donation’ scores on the “Pearson correlation test” (r = 0−0.142, p = 0.005).
Conclusion: Donors have a more positive attitude toward plasma donation. The idea of voluntary plasma donation can be intensively promoted 
by improving knowledge and awareness through education and specific campaigns. 
Keywords: Attitude, Blood products, COVID-19, Knowledge, Plasma, SARS-CoV-2.
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In t r o d u c t I o n
Novel coronavirus 2019 (COVID-19) belonging to severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), a positive-sense, 
single-stranded RNA virus has emerged as a global pandemic that 
has no proven treatment. Due to this, clinicians are put in a serious 
therapeutic dilemma requiring therapies that could help to reduce 
patient mortality. Convalescent plasma therapy might have some 
therapeutic potential amid the therapeutic uncertainties.1 Blood, 
plasma, serum, and immunoglobulin are included in convalescent 
blood products. These products are gathered from a possible 
human source of specific antibodies, i.e., the patient who has already 
recovered from an infection.2 Previously convalescent plasma 
therapy has been efficacious in other virus-borne infections. The 
World Health Organization recommended the use of convalescent 
plasma from recovered patients for empirical treatment during the 
Ebola outbreak,3 influenza A virus subtype H1N1 pandemic,4 Middle 
East respiratory syndrome coronavirus,5 and SAR infections viruses.6

The protection from COVID-19 infection or disease has yet 
to be directly correlated with levels of circulating antibodies 
against SARS-CoV-2,7 providing virus-neutralizing antibodies in 
the form of convalescent plasma.8 The accepted mechanism of 
convalescent plasma therapy is clearance of viremia happening 
around 10 to 14 days after infection.9 The early use of convalescent 
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plasma therapy may be considered as an adjuvant for critically ill 
COVID-19 patients despite significant limitations, such as lack of 
availability, paucity of compelling clinical evidence advocating it, 
and standardization of this treatment method and its use.1

Convalescent plasma therapy is released as an “off-label” therapy 
along with remdesivir and tocilizumab by the Drug Controller 
General of India (DCGI). As per DCGI, plasma will only be collected 
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group; donated blood/blood products in past; necessity to match 
blood group for plasma therapy; risk of transmitting COVID-19 virus 
to the recipient of plasma therapy; procedure of donating plasma, 
who can get benefit from convalescent COVID plasma therapy; 
is convalescent plasma therapy first time used for the treatment 
of any infection; minimum age for convalescent COVID plasma 
donation; donor with comorbidities, like diabetes mellitus (DM) 
and hypertension (HTN), can donate convalescent plasma; and can 
a donor donate convalescent plasma more than once. Knowledge 
statements were scored as “yes” and “no”. The correct response was 
given as “1” and incorrect response as “0”, with a total score ranges 
from 0 to 10. The questionnaire was derived from Chauhan et al. 
Knowledge and attitude about blood donation Questionnaire.13 This 
scale showed adequate reliability with a Cronbach’s alpha internal 
consistency coefficient of 0.86 for the current sample.

Attitude toward Convalescent Plasma Donation Questionnaire
Twelve-item Attitude toward Convalescent Plasma Questionnaire 
was developed on the basis of following factors: plasma donation 
saves lives and it is a moral activity, every person infected with 
COVID-19 infection should donate plasma, best way to donate 
plasma is voluntary non-remunerated, best way to donate plasma 
is at the request of relatives, every person should always disclose 
correct information about his/her health before donating plasma, 
people who donate plasma should receive something in exchange, 
people who donate plasma can contract a disease, and donating 
blood plasma temporarily weakened the individual. Attitudinal 
statements were scored on a 5point Likert scale: 1  =  strongly 
agree, 2 = agree, 3 = do not know, 4 = disagree, and 5 = strongly 
disagree, with a higher score representing negative attitude. The 
questionnaire was derived from Chauhan et al. Knowledge and 
attitude about blood donation Questionnaire.13 This scale showed 
adequate reliability with a Cronbach’s alpha internal consistency 
coefficient of 0.73 for the current sample.

Reasons for Not Donating Plasma Questionnaire
Multiple response questionnaire containing different questions, 
such as fear of needle pain, fear of becoming weak, fear of 
contracting a disease, no time for plasma donation, fear of 
discovering some unknown disease on testing, no one ever asked 
me to donate plasma, and unawareness about places of plasma 
donation in the city, were used for assessing reasons for not 
donating plasma. 

Statistical Analysis
All the collected data were tabulated in Microsoft Excel and analyzed 
by using statistical software Statistical Package for Social Sciences, 
version 20.0. Frequencies and percentages were computed for the 
sociodemographic and knowledge about convalescent plasma. 
The data not following normal distribution were assessed by 
Kolmogorov–Smirnov test. Mann–Whitney U test was applied to 
compare attitude of plasma “donors” and “non-donors” participants. 
Percentage tabulation was used for “reasons for not donating 
plasma”. Pearson correlation test was used for relation between 
“attitude toward plasma donation” and “knowledge about plasma 
donation” scores. p <0.05 was considered as statistically significant. 

re s u lts
A total of 400 participants were included in the study of age 18 to 
60 years, with a mean age of 42.27 ± 11.22 years. Out of them, 244 

from recovered fit patients of the age-group 18 to 60 years. Before 
collection of plasma, an individual donor will be tested for adequate 
levels of antibodies, hemoglobin level, and blood group.10 Due to 
increase in the number of cases and to help patients battling the virus, 
there is a continuous requirement of availability for convalescent 
plasma. As there is a national shortage of this potentially lifesaving 
blood product, the Red Cross urges eligible COVID-19 survivors to 
donate plasma for helping current COVID-19 patients. It is of utmost 
importance that those who have recovered from COVID-19 donate 
plasma now to help patients in need.11

The result of previous studies shows that higher knowledge 
develops a more favorable attitude toward the donation of 
convalescent plasma. The closer understanding of psychological 
factors, such as the motivation, knowledge, and attitudes of 
potential convalescent plasma donors, is critical to the success 
of their recruitment.12

The current literature is deficient in the knowledge and 
attitude of people toward convalescent plasma donation for the 
treatment of COVID-19 patients. Therefore, the current study was 
conducted to assess the knowledge and attitude of COVID-19 
recovered patients toward convalescent plasma donation at a 
tertiary care center in India.

Me t h o d s A n d MAt e r I A l s

Methodology
A cross-sectional study was carried out among patients discharged 
after recovery from COVID-19 at a tertiary care center from August 
2020 to December 2020. All the participants were approached 30 to 
45 days after discharge from the hospital and requested to complete 
a semi-structured pro forma containing the following sections: 
(1) Demographic details; (2) Knowledge about Convalescent 
Plasma Questionnaire; (3) Attitude toward Convalescent Plasma 
Questionnaire; and (4) Reasons for not donating plasma. The 
questionnaire was pretested on 25 participants of similar gender 
and age-group and the difficulties faced by them in some of the 
items were rephrased. Following this, education was given to 
participants about who can donate plasma, age-group for plasma 
donation, laboratory reports done at the time of donation, duration 
after which plasma can be donated, procedure of plasma donation, 
places where plasma can be donated, and risk of contracting a 
disease after plasma donation. In the end, the queries of patients 
regarding plasma donation were answered. Participants who 
consented were included in the study. The ethical approval was 
taken from the institutional ethical committee.

Sample Size Calculation
The sample size required for the current study was calculated 
using  EpiInfo software. The sample size for the current study was 
estimated to be 386 by using a 95% confidence interval and 5% 
absolute precision. 

Materials
Demographic Details
Demographic details included parameters like age, gender, 
profession, working area, marital status, living alone or with family, 
and their education status. 

Knowledge about Convalescent Plasma Questionnaire
Ten-item Knowledge about Convalescent Plasma Questionnaire was 
developed on the basis of following factors: awareness of their blood 
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higher positive attitude toward plasma donation, which was 
denoted by Kruskal–Wallis test (H = 33.219, p <0.001). 

(61%) were males and 156 (39%) were females. The majority of them 
[320 (80%)] belong to the Hindu religion. 

Out of 400 participants, 171 (42.75%) donated plasma and 229 
(57.25%) not donated. Out of plasma donors, 48.2% donated for 
replacement and 51.8% have voluntary donation. 

Table 1 shows that participants have good knowledge about 
their blood group, the requirement of blood group matching 
for plasma donation, minimum age for plasma donation, risk of 
transmitting COVID-19 due to plasma therapy, use of convalescent 
plasma therapy, and about numbers of times plasma can be donated. 

Table 2 shows that plasma donors have the positive attitude that 
plasma donation saves lives, every person should donate blood, and 
best way to donate plasma is voluntary non-remunerated. While 
non-donors believe that plasma donation temporarily weakened 
the individual, who donate plasma can contract a disease and in 
favor of paid donation. No difference was observed among plasma 
donors and non-donors, when it is requested by relatives and 
donation is a moral activity.

Table 3 shows that female participants with a family history 
of COVID infection have a statistically significant positive attitude 
toward plasma donation, which was denoted by Mann–Whitney U 
test. Young participants (18–30 years) have a statistically significant 

Table 1: Response of participants on different Knowledge about Convalescent Plasma Questionnaire (n = 400)

Sl. No. Knowledge about Convalescent Plasma Questionnaire

Response of participants N (%)

Yes No
1 Are you aware of your blood group? 364 (91.0) 36 (09.0)
2 Have you donated blood/blood products in past? 175 (43.7) 225 (56.3)
3 Is it necessary to match blood group for plasma therapy? 294 (73.5) 106 (26.5)
4 Is there risk of transmitting COVID-19 virus to the recipient of plasma therapy? 78 (19.5) 322 (80.5)
5 Do you think donating plasma is a long procedure? 136 (34.0) 264 (66.0)
6 Convalescent plasma therapy should be used only for severe to fatal cases of COVID-19? 288 (72.0) 112 (28.0)
7 Is convalescent plasma therapy first time used for treatment of any infection? 94 (24.5) 306 (76.5)
8 The minimum age for convalescent COVID plasma donation is 18 years. 331 (82.7) 69 (17.3)
9 Donor with comorbidities like DM and HTN can donate convalescent plasma. 182 (45.5) 218 (54.5)

10 Can a donor donate convalescent plasma more than once? 301 (75.3) 99 (24.7)

Table 2: Comparison of attitude toward plasma donation among plasma donors and non-donors (n = 400)

Sl. No. Attitude toward plasma donation Questionnaire

Plasma donated Test statistics: 
Mann-Whitney U testNo Yes

Median IQR Median IQR Z p
1 I think plasma donation saves lives. 2 1 2 1 −2.323 0.02
2 I think plasma donation is a moral activity 2 1 1 1 −1.012 0.31
3 I think every person infected with COVID-19 infection should donate blood. 2 1 2 2 −5.063 <0.001
4 I think people having knowledge on COVID plasma donation are ready to 

donate plasma.
3 2 2 1 −5.849 <0.001

5 In my opinion, the best way to donate plasma is voluntary non-remunerated. 2 0 2 1 −2.749 0.005
6 I think every person should always disclose correct information about his/her 

health before donating plasma.
1 1 1 1 −2.809 0.005

7 In my opinion, the best way to donate plasma is at the request of relatives. 4 1 4 1 −0.267 0.789
8 In my opinion, the best way to donate plasma is paid donation. 4 0 5 1 −6.825 <0.001
9 I think people who donate plasma should receive something in exchange. 4 1 4 2 −1.661 0.097

10 I think people who donate plasma can contract a disease. 4 1 4 1 −4.533 <0.001
11 I think people who donate blood plasma are temporarily weakened. 4 2 4 2 −3.578 <0.001
12 I am donating plasma to get free investigations. 4 1 4 2 −2.906 0.004

Table 3: Comparison of attitude toward plasma donation of different 
demographical variables (n = 400)

Demographical variables
Number of 
participants

Attitude 
toward plasma 
donation score Statistical 

valuesMedian (IQR)

Gender
Female 156 33.50 (5) Z = −4.488*

p <0.001Male 244 36.00 (6)

Geographical 
area

Rural 50 34.00 (7) Z = −1.549*
p = 0.121Urban 350 35.00 (6)

Family history 
of COVID 
infection

No 259 36.00 (7)
Z = −2.109*
p = 0.035Yes 141 34.00 (5)

Age-groups in 
years

18–30 106 33.50 (5)

H = 33.219 †

p <0.001
31–45 198 36.00 (7)
45–60 96 34.00 (5)

*Mann–Whitney U test; 
†Kruskal–Wallis test
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network. Maintaining a stable and adequate plasma supply is a 
huge challenge.

The current study observed that participants have good 
knowledge about their blood group, the requirement of blood 
group matching for plasma donation, minimum age for plasma 
donation, risk of transmitting COVID-19 due to plasma, use of 
Convalescent Plasma therapy, and about numbers of time plasma 
can be donated. Also greater knowledge was linked to a positive 
attitude toward plasma donation. Saeed et al. also observed that 
adequate knowledge level was significantly linked with a good 
attitude and practice toward plasma donation.14 Beyene et al. 
reported that the good knowledge and favorable attitude were 
associated with blood donation practice.15 However, Wiwanitkit  
et al. observed that greater knowledge about blood donation does 
not lead to donation and there is a need for specific campaigns to 
improve actual voluntary donation.16

The current study observed that 42.75% of participants 
donated plasma. While Saeed et al. in Pakistan observed that 
28.5% of participants donated plasma.14 Beyene et al. observed 
that only 17% of study participants ever donated blood, of which 
14.6% of them donated for replacement and less than 2% were 
voluntary donors.15 It was observed that by developing a pleasant 
attitude, listening to their worries, complaints, and suggestions 
of donor’s fosters a better donor for blood donation.17 Higher 
prior donation frequency, convenient place to donate, having a 
good donation experience, feeling a responsibility to help others, 
and higher empathetic concern were also associated with a high 
intention to return.18

The current study observed that female participants with a 
family history of COVID infection and 18 to 30 years age-group have 
a more positive attitude toward plasma donation. While Shenga 
et al. not observed any significant correlation of gender and age, 
but educational level and family income were strong indicators for 
the probability of someone’s donating blood.19 These results can 
be due to difference in the level of knowledge and experience of 
past donations.

The current study did not observed any attitude difference for 
the requirement of something in exchange for plasma donation, but 
non-donors believe that paid donation might improve donation. 
Shenga et al. observed that 20% of participants prefer some kind of 
nonmonetary benefit in the form of certificates of recognition and 

Figure 1 shows that 47.8% of participants were unaware about 
plasma donation, while 42% did not know about fitness for plasma 
donation. Some participants have a misconception that plasma 
donation leads to weakness and needle pain.

Figure 2 shows that there is a slight negative correlation 
between “attitude toward plasma donation” and “knowledge 
about plasma donation” scores, which is found to be statistically 
significant as denoted by the Pearson correlation test (r = −0.142, 
p = 0.005). This means that participants with higher knowledge 
have a positive attitude toward plasma donation.

Out of participants with a family history of COVID infection, 
53.2% donated plasma, which is statistically, significantly higher as 
compared to 37.1% among participants without a family history of 
COVID infection, which is denoted by the chi-square test (χ2 = 9.700, 
p = 0.002).

dI s c u s s I o n
In India, convalescent plasma services and designated centers 
for donation are provided by the government health services 

Fig. 1: Reasons of participants for not donating plasma (n = 229)

Fig. 2: Relation between attitude toward plasma donation and 
knowledge about plasma donation scores
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recommended incentive can be used in enhancing the effectiveness 
of blood donation campaigns.19

The current study observed various reasons were given by 
non-donor participants for not having donated plasma. Participant 
unawareness about plasma donation and deficit in knowledge 
about fitness for plasma donation linked to the low practice of 
plasma donation. Saeed et al. observed that fear of getting involved 
in some health issues is associated with the low donation rate. No 
one ever asked me for plasma donation is also reported by 26% 
of participants.14 Dubey et al. reported that 40.75% of blood non-
donor’s reason was “no one asked them to give blood”. Misbelief 
related to blood donation also a reason for non-donation.17 Fear of 
hospitals, lack of awareness, religious traditions, and fear of needles 
and pain were  also reasons for not donating blood.20,21 These 
factors can be overcome by promoting knowledge and awareness 
through advertising in media to keep the topic alive in the minds 
of the general public. The idea of voluntary plasma donation also 
needs to be intensively promoted. 

The current study addresses many concerns about plasma 
donation. However, the study is limited by a cross-sectional 
design, the longitudinal and experimental studies are required to 
better elucidate causality. The study contains self-reported data 
that could be biased in the direction of both overreporting and 
underreporting. Factors, like religiosity, educational background, 
and experiences of past blood or blood product donation, were 
not included in this study, which could have an effect on plasma 
donation attitude. The study results are compared with blood 
donation studies due to the lack of literature about plasma donation 
among the general public.

co n c lu s I o n
Greater knowledge about plasma was liked to a positive attitude 
toward plasma donation. Participant unawareness about plasma 
donation and deficit in knowledge about fitness for plasma 
donation were linked to the low practice of plasma donation. These 
factors can be overcome by promoting knowledge and awareness 
through education among the general public.
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