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Abstract

Background: Recruiting of sufficient numbers of donors of blood products is vital worldwide. In this study we
assessed the efficacy and cost-effectiveness of telephone calls and SMS reminders for re-recruitment of inactive
blood donors.

Methods: This single-centre, non-blinded, parallel randomised controlled trial in Guangzhou, China included 11,880
inactive blood donors whose last donation was between January 1 and June 30, 2014. The donors were randomly
assigned to one of two intervention groups (telephone call or short message service [SMS] communications) or to
a control group without intervention. SMS messages with altruistic appeal were adopted in the SMS group; in
addition to altruistic appeal, reasons for deferral of blood donation were also asked in the telephone group. All
participants were followed up for 1 year. The primary outcome was re-donation rate, and rates in different groups
were compared by intention-to-treat (ITT) analysis and estimation of the average treatment effect on the treated
(ATT). Secondary outcomes were the self-reported deterrents. Other outcomes included the re-donation interval,
and the incremental cost-effectiveness ratio (ICER) of telephone calls and SMS reminders on re-recruitment.

Results: ITT analysis revealed no significant differences in the re-donation rate among the three groups. ATT
estimations indicated that among compliers, telephone calls significantly increased re-donation compared to both
SMS reminders and no intervention. Donor return behaviour was positively associated with receiving reminders
successfully, being male, older age, and previous donation history. The SMS reminder prompted donors to return
sooner than no reminder within 6 months, and according to ICER calculations, SMS reminders were more cost-
effective than telephone calls. Donors reported time constraints as the most main causes of self-deferral in the
telephone group, and altruistic appeal had a positive effect on these donors.

Conclusions: Interventions to reactivate inactive blood donors can be effective, with telephone calls prompting
more donors to return but at a greater cost than SMS messages. SMS reminder with altruistic appeal can urge
donors to re-donate sooner within 6 months than no reminder.

Trial registration: NCT03366441 (Reactivation of Inactive Blood Donors). Retrospectively registered 4 December 2017.
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Background
Blood products play a vital role in saving lives in a wide
variety of medical conditions. Along with the rapid de-
velopment of the economy and improvement of modern
medicine in China, the demand for blood products has
continued to grow. Many cities in China have faced a
“blood shortage” dilemma, in which the blood supply
cannot meet the clinical demand [1]. Therefore, effective
strategies for recruiting sufficient numbers of blood do-
nors are critically needed. It has been widely established
that repeat donors have a lower transfusion-transmissible
infection risk [2], and this reduced risk is maintained in
donors who have not donated blood for 5 years [3]. In
addition, individuals with a previous donation experience
are more likely to restart donations in the future than are
first-time donors [2]. The approach of reactivating inactive
donors is nonetheless challenging. The percentage of do-
nations from repeat donors in China was reported to be
34–40% [4–6], which is lower than that in the United
States (68%) [7] and that in England (55%) [8]. It is essen-
tial to determine effective methods for reactivating lapsed
donors (defined as those who have made at least one do-
nation within the last 24months, but not within the previ-
ous 12months) and inactive donors (those who have
made at least one donation but have not donated within
the previous 24months) [9] in order to maintain an ad-
equate blood supply.
The most common and accessible reminders for pro-

moting the return of blood donors include telephone
calls, cell phone short message service (SMS) messages,
mailings, and e-mails, which may help to support the in-
trinsic motivations of donors, thereby increasing their
commitment to donation [10]. Aside from its wide avail-
ability, low cost, and convenience, SMS messaging has
been proven to be an effective intervention for a variety
of health behaviours [11, 12], including blood donation
[13, 14]. Upon receiving SMS message, donors may re-
call positive feelings from previous blood donations, thus
increasing their desire to repeat the experience [11].
However, instead of sending only generic information
via SMS messages, telephone calls have the advantage of
personalizing communication with donors. Godin et al.
found that a first phone call reminder could encourage
first-time donors to return [15]. Sinclair et al. reported
that the use of an adapted motivational interview via
telephone calling could increase the chance of future do-
nation [10]. Donors also reviewed their donation experi-
ence in consideration of their wider motivations for
giving and extended this line of thinking to problem-
solving solutions to perceived barriers [10].
Eliminating the deterrents for inactive donors is a crit-

ical retention strategy. Research has shown that partici-
pants are more likely to donate again after they have
been invited to report their reasons for not donating

[16]. Reports from different countries have indicated that
medical reasons, time constraints, fear (of needles/bleed-
ing), and negative physical reactions are the most fre-
quently self-reported deterrents among lapsed and
inactive donors [17–21].
Blood donors report multiple motivations for blood

donation [22–26], and campaigns to encourage them to
donate should focus on multiple perspectives for differ-
ent groups. However, in the era of information overload,
SMS messaging has the disadvantage of being easily ig-
nored by recipients; hence, the recruitment message needs
to be short and simple to understand. Altruistic appeal is
a common and acceptable way of recruiting blood donors,
which has been widely adopted in various campaigns.
Therefore, in the present study, SMS messages with an al-
truistic appeal that emphasized “saving a life” were sent in
an attempt to re-recruit inactive blood donors. Mean-
while, telephone calls were made to re-recruit inactive do-
nors by calling them with not only an altruistic appeal but
also questions regarding the reasons why they stopped
and providing corresponding solutions.
The objective of this stratified, randomised controlled

trials was to assess the efficacy and cost-effectiveness of
telephone calls and SMS messages for blood donor re-
recruitment. A secondary objective was to explore the
self-reported reasons for deferral among donors who re-
ceived the telephone call. Other aims included evaluating
donor return according to demographic characteristics,
the time to return among the different interventions, and
the cost of telephone calls versus SMS messages to former
blood donors.

Methods
Study design, setting and participants
The Guangzhou Blood Center is one of the largest blood
centres in China along with the Beijing and Shanghai
Centers. A total of 263,681 donors donated blood during
2014, of which 179,964 (68.3%) then became inactive
and 83,717 (31.7%) donated again before 2016 [27].
This single-centre, non-blinded parallel rando-

mised controlled trial involved two intervention groups
(telephone or SMS reminders) and a no-intervention
control group. Figure 1 shows a flow chart of the study
design. During the experiment period, donors who had
donated blood after July 1, 2014 were continuing to re-
ceive phone call and/or SMS reminders occasionally
from Guangzhou Blood Center. Therefore, in order to
avoid contaminations, both whole blood and apheresis
platelet donors whose last donations were between Janu-
ary 1 and June 30, 2014 were eligible for the screening.
The age range for blood donors in mainland China is
18–55 years. Those aged above 50 years old were ex-
cluded from the screening based on the previous finding
that most older individuals are unlikely to donate again
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due to physical reasons [28]. All data were provided by
the Guangzhou Blood Center through the Blood Dona-
tion and Supply System [27].
The calculated sample size needed for each group was

2252 [29], and in order to better detect significant differences
and balance the sample size in each tier, the actual sample
size was 3960 in each group (11,880 total). All participants
were stratified into 18 tiers by age (20–30, 31–40, and 41–
50 years), gender (male and female), and frequency of prior
donation, which refers to number of times a donor donated
before becoming inactive (one time, two or three times, and
four times or more). Based on a computer-generated list of
random numbers, the first 220 eligible participants in each

tier were assigned to the telephone group, the 221st to 440th
were assigned to the SMS group, and the 441st to 660th
were assigned to the control group.

Interventions and endpoint
The experimental period lasted from October 20 to No-
vember 10, 2016. The details of the recruitment method
were described in the pilot study [29]. The start time
was set at the day that an intervention was made.

Telephone call reminder
Telephone interviews were conducted over a 1-month
period by two interviewers (O-Y and BEI, staff members

Fig. 1 Flow chart of the study design
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at the Guangzhou Blood Center with the responsibility
of blood donor recruitment). The interviews were con-
ducted using pre-designed questionnaires and lasted
2.4–21.3 min (mean ± SD, 4.8 ± 1.2 min). Prior to this
study, the interviewers summarized the barriers to dona-
tion frequently mentioned by participants in the pilot
study [29], discussed the challenges that arose during
the interviews, reviewed the optimal response tech-
niques, and practiced via role playing to ensure adher-
ence to the script.
Donors who could not be reached by telephone be-

cause the phone number was wrong were marked as
non-responders. Donors with a disconnected phone line
or who did not answer were called two more times on
subsequent days before being classified as “no answer”.
Donors who answered the phone but refused the inter-
view request were marked as “refusal”. All participants,
including those marked as non-responders, no answer,
and refusal, were further followed up as described below.
After contact was successfully made, a brief and scripted
interview was delivered with the donors’ permission
(Additional file 1).

SMS reminder
In the SMS group, participants received a text message
making an altruistic appeal. As follow:

“Dear donors,
Thank you for your donation through which your
love brought hope to those helpless patients and your
donated blood reignited the fire in their lives. If you
can, please consider donating blood again to save a
life.
Thank you again for your support!”

The message was sent via the SMS platform of the
Guangzhou Blood Center. Message receipts, which stated if
a message was received successfully or not were retrieved
from the SMS platform within 48 h. All participants,
whether they received the message or not, remained on the
list for further follow-up as described below.

Follow-up and outcome measures
The donation activity of each participant was followed
for 365 days from the recruitment day. All participants
could be followed via the Blood Donation and Supply
System in which their blood donation records in
Guangzhou could be checked. The primary outcome
was to identify the occurrence of the first next blood do-
nation attempt among all participants within the 1-year
follow-up and evaluate the return rates according to
donor characteristics (gender, age and past donation fre-
quency). A participant was classified as a re-activated
donor if he/she made at least one subsequent donation

by the end of the 1-year follow-up period; otherwise, the
donor was classified as “no return”. The secondary out-
comes were the main self-reported reasons for deferral
given by donors during the telephone calls. Other out-
comes included the re-donation interval for each group
after recruitment, the efficacy of each intervention, and
the cost-effectiveness of telephone calls versus SMS re-
minders on re-recruitment.

Statistical analysis
The database and foundation for analyses were estab-
lished by recoding data in an Excel software (2013,
Microsoft Corporation, Redmond, WA, USA) file and
importing into the Statistical Package for Social Sciences
software (SPSS Statistics version 23 for Windows, SPSS
Inc., Armonk, NY, USA) and The R Project for Statis-
tical Computing (R version 3.6.1). For intention-to-treat
(ITT) analysis, the re-donation rate was calculated by
dividing the number of participants who donated again
during the follow-up period by the corresponding num-
ber of initially randomised donors. Because of the large
disparity in the intervention received rates between the
two interventional groups, the ITT result might have
masked a true effect on the re-donation rate among
those who received reminders as intended. Therefore,
estimation of the effects of the interventions on inactive
blood donors while accounting for compliance with
assigned intervention was also conducted. Previous stud-
ies defined four compliance types on the basis of individ-
uals’ treatment assignment status and potential
treatment receipt status [30–32]. In this study, strict ad-
herence to the intervention assignment meant that those
in the control group did not receive any telephone call
or SMS message; meanwhile, participants in the tele-
phone group did not receive an SMS message and vice
versa. Thus, in this case, there were no directly observed
always-takers (defined as those who will always imple-
ment the treatment, regardless of the group to which
they are assigned), nor defiers (defined as those who will
not implement if assigned to the treatment group but
will implement if assigned to the control group). The
participants did include compliers (defined as those who
will implement the treatment when assigned to the
treatment group but will not implement if assigned to
the control group) and those could still be never-takers
(defined as those who will never implement, regardless
of the treatment assignment). In other words, this was a
one-sided non-compliance situation, with only compliers
(who received the telephone or SMS reminders success-
fully in the intervention groups, and who were in the
control group) and never-takers (who failed to receive
the telephone or SMS reminders in the intervention
groups) [33]. Therefore, the average treatment effect on
the treated (ATT) were also estimated [33].
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Chi-square test was used to identify statistical differ-
ences of the re-donation rate among groups and conduct
paired comparisons between contact methods, and Bon-
ferroni correction was applied. R Package “ATE” was
used to estimate the ATT among compliers under the
intervention and control conditions (random assignment
was used as an instrumental variable that telephone or
SMS group coded as 1, control group coded as 0; com-
plier in the telephone or SMS group was coded as 1,
never-taker and those in the control group were coded
as 0).
The Kruskal-Wallis test was used to determine

whether the re-donation intervals within 30, 90, 180, 270
and 365 days were affected by different reminders, and
Mann-Whitney U test was applied for comparisons of
two groups. Binary logistic regression analyses were
adopted to identify associations of donor characteristics
with donor return behaviour to determine the best pre-
dictors of future donation; odds ratio (ORs) and 95%
confidence intervals (CIs) were calculated. The incre-
mental cost-effectiveness ratio (ICER) was applied to
compare the cost-effectiveness of telephone calls and
SMS reminders. All hypothesized differences were con-
sidered statistically significant if the P-values from two-
tailed tests were < 0.05.

Ethics considerations
All procedures were reviewed and approved by Institu-
tional Review Board of the Guangzhou Blood Center.
The registration ID for this study on ClinicalTrial.gov is:
NCT03366441. This study is reported according to the
CONSORT guidelines (Additional file 2).

Results
Study participants
Twenty-nine donors in the telephone group, 37 in the
SMS group, and 26 in the control group found to have
donated blood before the day of recruitment. They were
all excluded and replaced by an equal number of
matched participants in the same tier. In the telephone
group, 40.0% of the participants were successfully inter-
viewed, 20.8% could not be reached due to an incorrect
number, 36.1% did not answer the phone and 3.1% re-
fused to participate. In the SMS group, 79.3% partici-
pants received the message successfully, and 20.7% did
not (successful intervention rates in telephone and SMS
groups: 40.0% vs. 79.3%, P < 0.001).

Interventions
Effects of interventions on donor return
For ITT analysis, the re-donation rates were 8.1% (n =
322) in the telephone group, 8.5% (n = 337) in the SMS
group, and 7.4% (n = 291) in the control group. Chi-
square test showed no significant difference in the re-

donation rates among the three groups (P = 0.154). The
re-donation rates within compliers in the telephone and
SMS groups were 11.7% (185/1583) and 8.6% (270/
3142), respectively. Table 1 shows the ATT estimation
results that among those who received the intervention
successfully, the telephone call was estimated to signifi-
cantly increase re-donation by 2.3 percentage points
compared to SMS reminder, and by 6.0 compared to no
intervention.

Interaction between covariates and receipt of reminders on
donor return
Table 2 summarizes the basic information of the reacti-
vated donors. Logistic regression analysis showed that
donors who were older, those with a larger donation fre-
quency before recruitment, or those who accepted the
interventions successfully were more likely to re-donate
(Table 3). Table 4 indicates the associations of re-
donation and donors who were successfully interviewed,
received the message and were in the control group.
Donor return behaviour was positively associated with
receiving reminders, being male, being of older age, and
having a previous donation history. Among those partic-
ipants who were successfully contacted, older donors
(1.02, CI: 1.00–1.04, P = 0.019) and those with a greater
past donation frequency (1.08, CI: 1.03–1.13, P = 0.001)
in the telephone group; as well as male donors (1.33, CI:
1.03–1.71, P = 0.028) and those with a greater past dona-
tion frequency (1.11, CI: 1.07–1.16, P < 0.001) in the
SMS group were more likely to return.

Impact of reminders on time to return
Table 5 shows the 1-year re-donation intervals for the
three groups. The Kruskal-Wallis test revealed signifi-
cant differences in the time to re-donation only within a
180-day interval among the three groups (P = 0.023), but
not within the other intervals (data not shown). The
Mann-Whitney U test indicated that participants
returned to donate sooner in the SMS group (76.7 ±
50.9) than those in the control group (90.9 ± 51.2) within
the 180-day interval (Z = 2.730, P = 0.006).

Cost-effectiveness of telephone and SMS reminders
The ICERs for the telephone and SMS reminders were
evaluated from the bottom-up approach. In the tele-
phone group, all interviews were completed in 7694 min,
while recruiters waited on hold three times for a total of
7131 min. The hourly pay for one recruiter was RMB¥60
in the Guangzhou Blood Center, and therefore, the cost
was RMB¥1 for a recruiter to work for 1 min. The tele-
phone merchant charged RMB¥0.22 for the first 3 min
and RMB¥0.11 for every 1 min thereafter for one call,
whereas answering a call was free of charge. Thus, it cost
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RMB¥678.6 totally for 1583 calls. The average cost per
participant in this group was:

7694þ 7131ð Þ � 1þ 678:6
3960

¼ RMB
È
E3:9

In the SMS group, it took 5 min for one recruiter to
send all the messages. The system maintenance cost for
the automatic message sending system is RMB¥2523 per
year, and the SMS operator charges RMB¥0.05 for each
message successfully sent. Thus, the total cost was RMB
¥157.1 for sending 3142 messages successfully. The aver-
age cost per participant in this group was:

5þ 2523þ 157:1
3960

¼ RMB
È
E0:7

Table 6 presents the ICER estimation results, which
indicated that the SMS reminder was more cost-effective
than the telephone call.

Self-reported reasons for blood donation deferral
The distribution of self-reported reasons for deferral is
shown in Fig. 2. Those who reported time constraints
were more likely to return after a phone call reminder
than those who claimed other deterrents (14.2% vs.
10.6%, P = 0.037). Medical reasons included multiple dif-
ferent causes (Table 7). Donors who believed they had
an inadequate health status were not able to reveal more
specific details. Group-sponsored donation is a special

form of donation in China, which is defined as blood do-
nation organized by universities, companies, governmen-
tal agencies and any other groups. Seventy-seven (43.0%)
former donors who had donated during a group-
sponsored event had not donated again because they
had missed the blood donation activity organized by
their affiliation, 66 (36.9%) did not donate again because
their affiliations stopped organizing the blood donation
activity, and 36 (20.1%) reported that they did not re-
donate because there is no “quota” for them to donate.
Donors who simply did not want to donate again did
not provide more information even when they were fur-
ther asked about the reasons. Among the “other rea-
sons”, “adverse reaction” was reported by the highest
percentage of donors (23/60, 38.3%). Table 8 compares
the willingness of former donors to re-donate and the
actual re-donation rates according to the different self-
reported deterrents to re-donation.

Discussion
Blood donor retention and re-enrolment are critical for
the collection of a sufficient blood supply but are chal-
lenges in clinical practice. The use of a stratified, rando-
mised trial design in the present study allowed us to test
the efficacy and cost-effectiveness of telephone call and
SMS message reminders for prompting inactive blood
donors to donate blood again. Altruism, as a genuine
part of human nature, has been found to be the most

Table 1 Average treatment effect on the treated estimations among three groups

Point Estimate Standard Error 95% CI Z P

Telephone vs. SMS 0.023 0.008 0.007, 0.038 2.885 0.004

Telephone vs. Control 0.060 0.009 0.041, 0.078 6.363 < 0.001

SMS vs. Control 0.004 0.011 −0.017, 0.025 0.372 0.710

Table 2 Summary of reactivated donors among all participants in the three groups

Telephone
group
− 1

SMS
group
− 2

Control
group
−3

P

1 vs. 2 1 vs. 3 2 vs. 3

Gender

Male 164 (51.1) 186 (55.2) 158 (54.3) 0.292 0.428 0.822

Female 157 (48.9) 151 (44.8) 133 (45.7)

Age, yearsa 36.8 ± 8.0 37.0 ± 8.0 37.3 ± 7.5 0.873 0.203 0.150

Previous donations, na 4.8 ± 6.5 4.5 ± 3.5 4.4 ± 3.1 0.250 0.167 0.597

Type of re-donation

Whole blood 306 (95.3) 328 (97.3) 282 (96.9) 0.003 0.363 0.388

Apheresis platelet 15 (4.7) 9 (2.7) 9 (3.1)

Additional donations, n

1 291 (90.7) 305 (90.5) 269 (92.4) 0.213 0.318 0.752

≥ 2 30 (9.3) 32 (9.5) 22 (7.6)

Data presented as no. (%), unless otherwise stated. aData presented as mean ± standard deviation
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frequent motivator driving people to donate blood [23–
25]. In the SMS group, inactive donors received a short
text message on their cell phones that contained an al-
truistic appeal that emphasized how they could “save a
life”, and in the telephone group, in addition to the al-
truistic appeal, inactive donors were also questioned
about the reasons why they stopped donating and pro-
vided corresponding solutions according to their an-
swers. ITT analysis showed that the differences in the
re-donation rates among all participants in the three
groups were not statistically significant. ATT estimations
revealed that among those who received the interven-
tions successfully, the telephone call was more effective
than the SMS reminder or no intervention. Our results
also showed that donor reactivation was positively asso-
ciated with receiving reminders. Moreover, participants

in the SMS group returned to donate sooner than con-
trol participants (P = 0.006) within 6 months and based
on the calculated ICERs, SMS reminders were more
cost-effective than telephone calls. In summary, inter-
ventions to promote inactive donors’ return to give
blood are appropriate.
As mentioned above, an altruistic (‘save a life’) mes-

sage was used in the SMS group in this study, because
that help-seeking message can evoke empathy, create
positive emotional feelings in the reader and connect
them to the recipient of their help, which eventually in-
creases helpful behaviour [34]. Nonetheless, it has been
proven that blood donation is driven by multiple mo-
tives [22, 23, 35], and the results of the present study
suggest that a message with an altruistic appeal might
not be strong enough to prompt action among donors.

Table 3 Logistic regression analysis of associations of groups, donor characteristics, and intervention status with re-donation among
all participants

OR (95% CI)
1 vs. 2 vs. 3

OR (95% CI)
1 vs. 2

OR (95% CI)
1 vs 3

OR (95% CI)
2 vs. 3

Group

Telephone call-1 0.92 (0.76, 1.11) 1.10 (0.93, 1.31) 0.80 (0.55, 1.00) –

SMS-2 0.83 (0.66, 1.04) reference – 1.17 (0.89, 1.55)

Control-3 reference – reference reference

Gender

Male 1.14 (0.99, 1.31) 1.13 (0.96, 1.33) 1.10 (0.93, 1.30) 1.20 (1.02, 1.41)*

Female reference reference reference reference

Age 1.03 (1.02, 1.04)** 1.03 (1.02, 1.04)** 1.03 (1.02, 1.04)** 1.03 (1.02, 1.04)**

Donation history 1.08 (1.06, 1.10)** 1.11 (1.08, 1.13)** 1.07 (1.05, 1.09)** 1.06 (1.04, 1.08)**

Status of interventiona

Successful 1.56 (1.30, 1.88)** 1.56 (1.29, 1.88)** 2.01 (1.60, 2.55)** 1.02 (0.77, 1.35)

Failed reference reference reference reference

Coding: Telephone call = 1, SMS = 2, Control = 3; Male = 1, Female = 2; Status of intervention (Successful) =1, (Failed/Control) = 2
a: Referred to those who accepted the interventions successfully; *: P < 0.05; **: P < 0.001

Table 4 Logistic regression analysis of associations of groups and donor characteristics with donor reactivation among those who
were successfully contacted

OR (95% CI)
1 vs. 2 vs. 3

OR (95% CI)
1 vs. 2

OR (95% CI)
1 vs 3

OR (95% CI)
2 vs. 3

Group

Telephone call-1 1.63 (1.34, 1.98)** 1.33 (1.09, 1.63)** 1.62 (1.33, 1.97)** –

SMS-2 1.20 (1.00, 1.43)* reference – 1.20 (1.01, 1.43)*

Control-3 reference – reference reference

Gender

Male 1.25 (1.07, 1.45)* 1.28 (1.05, 1.56)* 1.19 (0.99, 1.44) 1.24 (1.04, 1.48)*

Female reference Reference reference Reference

Age 1.02 (1.01, 1.03)** 1.01 (1.00, 1.03)* 1.03 (1.02, 1.04)** 1.02 (1.10, 1.03)**

Donation history 1.06 (1.04, 1.08)** 1.10 (1.06, 1.13)** 1.05 (1.03, 1.07)** 1.06 (1.04, 1.08)**

Coding: Telephone call = 1, SMS = 2, Control = 3; Male = 1, Female = 2
*: P < 0.05; **: P < 0.001
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Gemelli et al. found that sending a personalized post-
donation message was effective for retaining donors [14].
Notably, the SMS messages sent via the Guangzhou
Blood Center automatic message sending system are all
personalized. After donation each donor receives a mes-
sage including his/her name, blood type and blood test
results confirming their eligibility to donate (donors who
are ineligible are informed by phone call). Therefore, the
message sent for the purpose of recruiting inactive blood
donors becomes personalized if sent via the automatic
message sending system, which might increase the re-
donation rate. Moreover, male donors or those with a
greater past donation frequency were more likely to re-
turn after they received a message with an altruistic ap-
peal, and thus, SMS reminders can be used to target
these donors. The SMS reminder is overall an effective
and convenient strategy for reactivating inactive donors,
with the additional advantage of being cost-effective.
After the study period, SMS messages were also sent to
those who could not be reached in the telephone group
and those in the control group.
Although the successful contact rate for the telephone

group was much lower than that for the SMS group, the
donors in the telephone group were more likely to return
once they received the call successfully. Moreover, the ef-
fect was greater on those with a higher past donation fre-
quency and older donors. Previous studies proved that the
number of previous returns of a donor is positively associ-
ated with future return [6]. As more donations are made,
the perception of oneself as a donor becomes internalized
and serves as a motivating force for repeat donation [36].
Blood donors who gave more than 4 donations a year con-
sidered blood donation as an act of altruism and promised
to continue donating blood in the absence of benefits and
rewards [37]. Therefore, altruistic appeal, by either tele-
phone or SMS reminder, was effective for these donors.
In this study, we not only used an altruistic appeal

but also communicated with the donors to better

understand their self-reported reasons for blood dona-
tion deferral. The altruistic appeal via the telephone
call had a significantly greater positive effect on those
who reported time constraints than on those who
claimed other deterrents kept them from donating
again, and in multiple studies, time constraints were
the most frequently stated factor preventing donors
from continuing to donate blood [21, 38, 39]. One
study found that people believed that spending time
on blood donation had no more or less value than
any other moment in their day [17]. They might have
a positive attitude towards a request for blood dona-
tion, but did not take corresponding action due to a
lack of urgency or motivation [40]. When we men-
tioned the idea of “saving a life” to emphasize the ur-
gency of the need as well as revisit their original
motivation for donating, they returned to donate.
Therefore, blood donation agencies should make ef-
forts to minimize the time required for donation, to
implement more extensive and flexible opening hours,
and also to convince donors of the importance of
donation.
An altruistic appeal could not effectively reactivate

those who reported medical reasons for their donation
deferral. Self-perceived inadequate health status, adverse
reaction to blood donation, and becoming unhealthy
after blood donation represented particular barriers to
blood donation and seem to have similarities in China
and other countries. In the Chinese traditional culture,
people believe that blood is vital to human life (the
Mother of Qi) and loss of blood equates to ruining one’s
constitution [41]. Once donors experience adverse
events or even they simply feel tired after donation, they
likely deem that they experienced substantial detrimental
effects or long-term consequences from blood donation.
In addition, some donors may have mentioned medical
barriers as a “false” reason that is more socially accept-
able than stating that they do not have time [38]. To

Table 5 Donors’ 1-year re-donation intervals (in days) among the three groups (mean ± SD)

Intervals for reactivated donors who were enrolled Intervals for reactivated donors who were successfully contacted

Telephone group 1 to 365 (157.4 ± 102.8) 1 to 365 (163.3 ± 95.8)

SMS group 1 to 365 (141.5 ± 102.7) 1 to 365 (155.5 ± 101.4)

Control group 1 to 365 (151.7 ± 99.2) Not applicable

Table 6 Incremental cost-effectiveness ratio estimations of telephone and SMS groups

Cost per participant (C)
(RMB¥)

Effectiveness (E)
(%)

ΔC ΔE Ratio
(ΔC/ΔE)

Control group – 7.4 – – –

Telephone group 3.9 8.1 3.9 0.007 557.1

SMS group 0.7 8.4 0.7 0.010 70
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develop a strategy to recruit these donors, more specific
psychological research should be carried out.
Blood donors in China typically fit into one of two

types: those who spontaneously donate at blood collec-
tion sites, and those who donate through a group
donation. State-owned and state-run enterprises and
governmental agencies will compensate workers with
either subsidies (small amounts of money for nutritional
supplementation) or a few days off (with or without paid
vacation), and hence, some groups will limit the number
of donors. In light of these findings, the objectives of
group donors for blood donation might include a com-
bination of motives, such as modestly self-serving incen-
tives, instead of pure altruism. In addition, with the
convenience of the donation process occurring at ones’
place of work, donors do not perceive blood donation as
time-consuming or something that must be done too far
away. According to these factors, individuals rarely do-
nate again at blood collection sites, if their group stops
organizing a blood donation activity or has no quota. In
the present study, most group donors refused to donate

at blood collection sites because they thought it too in-
convenient, but they would donate again at their group.
Our study has some limitations. First, we only used

an altruistic appeal in the SMS group, and altruism
might not be the main driver for blood donation.
Further research using different messages to re-recruit
donors is needed to determine which type of message
is the optimal intervention. Secondly, telephone and
SMS reminders are different interventions, and thus,
we cannot determine precisely which factor prompted
the donors to return. Future research that explores
how inactive donors interact with the interventions is
needed to determine which factor is more effective.
Moreover, even with delivery confirmation receipts, as
available in newer smartphones, one cannot know
with certainty that messages were read and under-
stood. In addition, just as we mentioned above, dona-
tion records from outside of Guangzhou could not be
confirmed. Therefore, the donation frequency history
for inactive donors might not be correct, and the re-
donation rate, especially for those who cited moving
out of Guangzhou as a deterrent, might be underesti-
mated. Those who donated blood outside Guangzhou
were cases lost to attrition, but in this randomised
controlled trial, the attrition rates among the three
groups were believed to be nearly equal. The response
rate of telephone group was low (40%), but since the
rate at which lapsed blood donors answered telephone
interviews from Guangzhou Blood Center was 35–
45% [27], the response rate in the present study was
close to the real percentage.

Conclusions
In conclusion, inactive blood donors may be encour-
aged to re-donate after receiving telephone calls or
SMS reminders. Telephone calls may be more

Fig. 2 Distribution of self-reported reasons for deferral

Table 7 Medical reasons for the lack of re-donation reported by
donors who were successfully contacted by telephone (n, %)

Reasons n, %

Self-perception of inadequate health status 197 (40.8)

Pregnancy/lactation 124 (25.7)

Confirmed diagnosis of severe disease 43 (8.8)

Self-perception as being too old to donate 42 (8.7)

Becoming unhealthy after blood donation 33 (6.8)

Confirmed diagnosis of anaemia 23 (4.8)

Other temporary reasons for deferrala 21 (4.3)
aOther temporary reasons for deferral included reasons such as ineligible
weight, menstrual disorder etc
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effective than SMS messages for reactivating inactive
donors, but the effectiveness of each method must be
weighed with the corresponding costs. More detailed
studies are needed to evaluate the effects of the con-
tents of the SMS message for reactivating inactive
donors. Moreover, future studies should also focus on
strategies for re-recruiting those who stopped donat-
ing because of a self-perception of inadequate health
status.
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Table 8 Summary of willingness to re-donate and re-donation status of donors contacted by telephone according to the different
reported reasons for deferral (n, %)

Total Willing to re-
donate

Not willing to re-
donate

Uncertain Actually re-
donated

Time constraints 485 444 (91.5) 5 (1.0) 36 (7.4) 69 (14.2)

Medical reasons 483 266 (55.1) 150 (61.0) 67 (13.9) 37 (7.7)

Self-perception of inadequate health status
(unrelated to donation)

197 125 (63.5) 38 (19.3) 31(15.7) 20 (8.7)

Pregnancy/lactation 124 101(81.4) 7 (5.6) 16 (12.9) 5 (4.0)

Self-perception as being too old to donate 42 14 (33.3) 14 (33.3) 14 (33.3) 3 (7.1)

Becoming unhealthy after blood donation (related to
donation)

33 7 (21.2) 22 (66.7) 4 (12.1) 3 (9.1)

Moving away from Guangzhou 195 55 (28.2) 136 (69.7) 4 (2.1) 18 (9.3)

Group-sponsored donation 179 160 (89.4) 7 (3.9) 12 (6.7) 26 (14.5)

Not wanting to donate again 65 25 (38.5) 21 (32.3) 19 (29.2) 6 (7.7)

Being far away from blood collection locations 56 53 (94.6) 1 (1.8) 2 (3.6) 12 (21.4)

Forgetting to donate 31 30 (96.8) 1 (3.2) 0 (0.0) 6 (19.4)

Inability to be prioritized to receive blood 27 8 (29.6) 15 (55.6) 4 (14.8) 4 (14.8)

Adverse reaction 23 3 (12.5) 2 (8.7) 18 (75.0) 1 (4.2)

Ou-Yang et al. BMC Public Health          (2020) 20:475 Page 10 of 11

https://doi.org/10.1186/s12889-020-08594-9
https://doi.org/10.1186/s12889-020-08594-9


Received: 20 August 2019 Accepted: 26 March 2020

References
1. Liang XH, Zhou SH, Fan YX, Meng QL, Zhang ZY, Gao Y, Li YJ, Liu Z. A

survey of the blood supply in China during 2012-2014. Transfus Med. 2019;
29(1):28–32.

2. Guo N, Wang J, Ness P, Yao F, Dong X, Bi X, Mei H, Li J, He W, Lu Y, et al.
Analysis of Chinese donors’ return behavior. Transfusion. 2011;51(3):523–30.

3. Schreiber GB, Glynn SA, Damesyn MA, Wright DJ, Tu Y, Dodd RY, Murphy
EL. Lapsed donors: an untapped resource. Transfusion. 2003;43(1):17–24.

4. Shi L, Wang J, Liu Z, Stevens L, Sadler A, Ness P, Shan H. Blood donor
management in China. Transfus Med Hemother. 2014;41(4):273–82.

5. O'Brien SF, Shao ZJ, Osmond L, Yi QL, Li CY, An QX. Donor motivation in
Xi'an, China: comparison with Canadian donors. Vox Sang. 2013;104(3):
200–6.

6. Guo N, Wang J, Yu Q, Yang T, Dong X, Wen G, Tiemuer MH, Li J, He W, Lv Y,
et al. Long-term return behavior of Chinese whole blood donors.
Transfusion. 2013;53(9):1985–91.

7. Whitaker B, Rajbhandary S, Harris A. The 2013 AABB blood collection,
utilization, and patient blood management survey report. Bethesda: AABB;
2013.

8. Lattimore S, Wickenden C, Brailsford SR. Blood donors in England and North
Wales: demography and patterns of donation. Transfusion. 2015;55(1):91–9.

9. Veldhuizen I, Follea G, de Kort W. Donor cycle and donor segmentation:
new tools for improving blood donor management. Vox Sang. 2013;105(1):
28–37.

10. Sinclair KS, Campbell TS, Carey PM, Langevin E, Bowser B, France CR. An
adapted postdonation motivational interview enhances blood donor
retention. Transfusion. 2010;50(8):1778–86.

11. Hall AK, Cole-Lewis H, Bernhardt JM. Mobile text messaging for health: a
systematic review of reviews. Annu Rev Public Health. 2015;36:393–415.

12. Porto-Ferreira FA, de Almeida-Neto C, Murphy EL, Montebello SC, Nogueira
FA, Koga da Silva EM, MacFarland W, Custer B. A randomized trial to
evaluate the use of text messaging, letter, and telephone call reminders to
improve return of blood donors with reactive serologic tests. Transfusion.
2017;57(1):102–7.

13. Saleem S, Wasim A, Sabih S, Khan AF, Rizvi MH, Jillani UA, Syed MJ, Mumtaz
M, Mumtaz Y, Shehzad AM, et al. Assessing acceptability of short message
service based interventions towards becoming future voluntary blood
donors. J Blood Transfus. 2014;2014:567697.

14. Gemelli CN, Carver A, Garn A, Wright ST, Davison TE. Evaluation of the
impact of a personalized postdonation short messaging service on the
retention of whole blood donors. Transfusion. 2018;58(3):701–9.

15. Godin G, Amireault S, Vezina-Im LA, Germain M, Delage G. The effects of a
phone call prompt on subsequent blood donation among first-time donors.
Transfusion. 2011;51(12):2720–6.

16. Ferguson E, France CR, Abraham C, Ditto B, Sheeran P. Improving blood
donor recruitment and retention: integrating theoretical advances from
social and behavioral science research agendas. Transfusion. 2007;47(11):
1999–2010.

17. Duboz P, Cuneo B. How barriers to blood donation differ between lapsed
donors and non-donors in France. Transfus Med. 2010;20(4):227–36.

18. Klinkenberg EF, Romeijn B, de Kort WL, Merz EM. Reasons to end the donor
career: a quantitative study among stopped blood donors in the
Netherlands. Transfus Med. 2018;28(3):200–7.

19. Weidmann C, Müller-Steinhardt M, Schneider S, Weck E, Klüter H.
Characteristics of lapsed German whole blood donors and barriers to
return four years after the initial donation. Transfus Med Hemother.
2012;39(1):9–15.

20. Piersma TW, Bekkers R, Klinkenberg EF, De Kort W, Merz EM. Individual,
contextual and network characteristics of blood donors and non-donors: a
systematic review of recent literature. Blood Transfus. 2017;15(5):382–97.

21. Charbonneau J, Cloutier MS, Carrier E. Why do blood donors lapse or
reduce their Donation's frequency? Transfus Med Rev. 2016;30(1):1–5.

22. Ferguson E, Atsma F, de Kort W, Veldhuizen I. Exploring the pattern of
blood donor beliefs in first-time, novice, and experienced donors:
differentiating reluctant altruism, pure altruism, impure altruism, and warm
glow. Transfusion. 2012;52(2):343–55.

23. Bagot KL, Murray AL, Masser BM. How can we improve retention of the first-
time donor? A systematic review of the current evidence. Transfus Med Rev.
2016;30(2):81–91.

24. Charbonneau J, Cloutier MS, Carrier E. Whole blood and apheresis donors in
Quebec, Canada: demographic differences and motivations to donate.
Transfus Apher Sci. 2015;53(3):320–8.

25. Shi L, Wang JX, Stevens L, Ness P, Shan H. Blood safety and availability:
continuing challenges in China’s blood banking system. Transfusion. 2014;
54(2):471–82.

26. Czeizler A, Garbarino E. Give blood today or save lives tomorrow: matching
decision and message construal level to maximize blood donation
intentions. Health Mark Q. 2017;34(3):175–86.

27. Guangzhou Blood Center. PAss Aladdin System. In: Passsoft CO. LTD; 2017.
28. LIU Z. Analysis of populational distribution status in Haixi City from 2006 to

2010 (in Chinese). Qinghai Med J. 2012;42(5):65–6.
29. Ou-Yang J, He B, Rong X, Bei CH. Can inactive blood donors be re-

recruited? A stratified randomised pilot study. Transfus Med. 2017;27(6):
421–7.

30. Angrist JD, Imbens GW, Rubin DB. Identification of causal effects using
instrumental variables. J Am Stat Assoc. 1996;91(434):444–55.

31. Holland PW. Statistics and causal inference. J Am Stat Assoc. 2012;81(396):
945–70.

32. Frangakis CE, Rubin DB. Principal stratification in causal inference.
Biometrics. 2015;58(1):21–9.

33. Frölich M, Melly B. Identification of treatment effects on the treated with
one-sided non-compliance. Econ Rev. 2013;32(3):384–414.

34. Chou EY, Murnighan JK. Life or death decisions: framing the call for help.
PLoS One. 2013;8(3):e57351.

35. Bednall TC, Bove LL. Donating blood: a meta-analytic review of self-reported
motivators and deterrents. Transfus Med Rev. 2011;25(4):317–34.

36. Campbell AV, Tan C, Boujaoude FE. The ethics of blood donation: does
altruism suffice? Biologicals. 2012;40(3):170–2.

37. Charng H, Pilivin J, Callero P. Roles identity and reasoned action in the
prediction of repeated behaviour. Soc Psychol Q. 1998;51(4):303–17.

38. Wevers A, Wigboldus DH, de Kort WL, van Baaren R, Veldhuizen IJ.
Characteristics of donors who do or do not return to give blood and
barriers to their return. Blood Transfus. 2014;12(Suppl 1):s37–43.

39. Piliavin JA. Why do they give the gift of life? A review of research on blood
donors since 1977. Transfusion. 1990;30(5):444–59.

40. Wevers A, Wigboldus DH, van den Hurk K, van Baaren R, Veldhuizen IJ.
Increasing first-time blood donation of newly registered donors using
implementation intentions and explicit commitment techniques. Vox Sang.
2015;108(1):18–26.

41. Tison GH, Liu C, Ren F, Nelson K, Shan H. Influences of general and
traditional Chinese beliefs on the decision to donate blood among
employer-organized and volunteer donors in Beijing, China. Transfusion.
2007;47(10):1871–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ou-Yang et al. BMC Public Health          (2020) 20:475 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design, setting and participants
	Interventions and endpoint
	Telephone call reminder
	SMS reminder
	Follow-up and outcome measures
	Statistical analysis

	Ethics considerations

	Results
	Study participants
	Interventions
	Effects of interventions on donor return
	Interaction between covariates and receipt of reminders on donor return
	Impact of reminders on time to return
	Cost-effectiveness of telephone and SMS reminders

	Self-reported reasons for blood donation deferral

	Discussion
	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

