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Do deferred donors continue their donations? A large-scale register
study on whole blood donor return in the Netherlands

Marloes L.C. Spekman ,1,2 Theo G. van Tilburg ,2 and Eva-Maria Merz 1,2

BACKGROUND: Temporary deferral of whole blood
donors is essential for a safe blood supply, yet deferral
may impact donor return. Different deferral reasons may
differently affect return, and donor experience may
interfere with this. Therefore, we studied the joint effect
of deferral reason and donor experience on return.
STUDY DESIGN AND METHODS: We used a large-
scale retrospective cohort design including all Dutch
donors with a whole blood donation attempt in 2013 to
2015 (n = 343,825). We established details of the target
donation (including deferral reason if applicable), details
of attendances in the 2 years after the target donation,
donor characteristics (blood type, sex, age), and donor
experience (first-time, novice, experienced, reactivated).
Descriptive statistics as well as time-to-events methods
were used.
RESULTS: Experienced donors were most likely to
return, even after deferral (nondeferred 96% vs. deferred
92%). First-time and reactivated donors were less likely
to return after deferral (69 and 61%, respectively)
compared to their nondeferred counterparts (82 and
76%, respectively). First-time hemoglobin (Hb)-deferred
donors were less likely to return and slower to return
than other donors. Similar results were found for
reactivated donors deferred for short-term medical
reasons.
CONCLUSION: Deferral reason and donor experience
individually as well as jointly impacted donor return.
Particularly first-time and reactivated donors were at risk
of nonreturn, especially when deferred for Hb or short-
term medical reasons, respectively. Blood banks
designing and implementing donor retention strategies
should thus not only take successful but also
unsuccessful donation experiences and different
experience levels into account.

S
uccessful blood donations are essential to the blood
supply, yet there is always the possibility that a blood
donor is not eligible to donate at the moment of pre-
senting to a collection site. Deferrals function to protect

either the donor’s own health (e.g., deferral for low hemoglobin
[Hb], themost common reason for deferral1) or that of the dona-
tion recipient (e.g., deferral due to travel to virus-endemic
areas). In many cases, donors self-defer by contacting the blood
bank ahead of their intended donation, yet still many donations
are deferred on site (for example, approx. 10% at Dutch collec-
tion centers every year2). The current paper focuses on on-site
deferrals of whole blood donations.

Depending on the reason for deferral, the donor is deferred
for a period of time ranging from a single day to indefinitely.3

Temporarily deferred donors are welcome to donate again once
the deferral period has ended. However, research consistently
showed that deferred donors are less likely to return than non-
deferred donors.4–6

Thus far, not much is known about the effects of different
deferral reasons on donor return. One study found that defer-
ral for low hematocrit (Hct) or Hb led to the highest return
rate among all deferral reasons, whereas needle-related deferral
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(e.g., recent tattoo, piercing, or electrolysis) was associated to
the lowest return.5 Moreover, the same study showed that
deferrals associated with a relatively shorter deferral duration
were generally associated with higher return rates.5 Another
study found that return rates were higher for donor safety–
related deferrals (including Hb, blood pressure, and pulse) than
for deferrals for recipient safety (e.g., blood-borne pathogen
risk, miscellaneous blood exposure, and malaria risk).7 Hb-
related deferral thus generally appears to be associated with
relatively high return. Results for other deferral reasons are
mixed, and there is a need to better understand exactly how
different deferral reasons affect donor return.

Donor return after deferral may also be influenced
by the donor’s donation experience. First-time donors
who are temporarily deferred may be confused5,8 and
disappointed,9 which may lead to the decision not to return
for a new donation attempt once eligible again. More expe-
rienced donors, however, already know the drill and realize
that deferral is something that might just happen every now
and then. Prior research showed that these first-time
donors are indeed less likely to return than more experi-
enced donors,4,5,10,11 yet the transition from rookie first-
time donor to seasoned experienced donor does not hap-
pen overnight. It takes time and experience to form
donation habits and to internalize the new blood donor
identity.12 Therefore, and in line with previous work,13 we
distinguish a group of novice donors beside first-time and
experienced donors. Furthermore, there may be registered
donors without any recent donation experience that some-
how decide to return. Being out of the donation habit
potentially means that they have to rebuild their donor
identity and get reacquainted with the donation process
and (potentially) with new blood bank policies. We dub this
group of donors reactivated donors. Empirical studies of
return among novice and reactivated donors are currently
lacking.

Donor experience may interact with the different reasons
for deferral. Two studies about the difference between first-time
versus other donors provide pointers for such differential
effects.4,5 Among first-time donors, return did not seem to differ
too much between different deferral reasons (i.e., return was
low for all deferral reasons), whereas return among other donors
ranged from 90% (for deferral because of feeling unwell) to 58%
(for needle-related and medication-related deferral).4 Addition-
ally, the difference in odds of returning between first-time and
other donors was much smaller after deferral for needle events
and travel to malaria-endemic areas than after deferral for low
Hct/Hb, blood pressure/pulse, feeling unwell, or on-site self-
deferral.5 We analyzed the combined effect of different deferral
reasons and donation experience on return, based on the entire
whole blood donor population in the Netherlands. The Dutch
donor population is (to a certain extent) representative for the
general population: donors of non-Dutch origin being under-
represented and donors being somewhat healthier than the gen-
eral Dutch population.14,15

MATERIALS AND METHODS

We used a retrospective study design (approved by the insti-
tutional review board) in which we included all Dutch
donors that presented for whole blood donation at least
once between 2013 and 2015. They gave permission to
(anonymously) use their data as stored in the Dutch donor
registry. In the Netherlands, Sanquin is solely responsible
for the country’s blood supply, including all steps from col-
lecting to issuing blood products. Sanquin invites registered
donors (by sending out postcards) to donate during a
2-week walk-in period at a fixed or mobile donation loca-
tion. After registration, first-time donors are invited (via
phone) for a screening appointment at one of the collection
sites, including an interview and blood tests. When screen-
ing is complete, eligible donors receive a postcard to invite
them to donate based on demand for their blood type.

For all included donors, we identified their first whole
blood donation attempt in the period 2013 to 2015 as target
donation. Donor nonreturn (or lapse, as it is often called in
the literature16–18) was defined as not returning for a new
donation attempt within 2 years after the donor was eligible to
donate again after the target donation. Hence, the follow-up
period was as long as the ineligibility period plus 2 years or
until the end of the inclusion period (December 31, 2017). We
excluded donors that were permanently deferred, whose
deferral lasted until after the inclusion period, or who did not
receive any invitations after their target donation. The
remaining 343,825 donors presented for a whole blood dona-
tion at least once between 2013 and 2015 (i.e., the target dona-
tion) and were invited for a next donation at least once. The
target donation could also be an attempt only, if the donor
was deferred on site.

Measures

Nonreturn was defined as the absence of a next donation
attempt within 2 years after the donor was eligible again
after the target donation. Time to return was either calcu-
lated as time to next visit for returning donors (not includ-
ing the mandatory 56-day ineligibility period) or censored
at 2 years after the donor was eligible again.

Deferral
For each target donation, we assessed whether the donor
was deferred (0/1, 1 = deferred) and, if so, for what reason. All
deferral reasons are associated with a standard deferral period
cf. Sanquin policy. For instance, donors with Hb levels below the
cutoff are deferred for 91 days by default, while donors who trav-
eled to infection risk areas are deferred for up to 183 days after
return, depending on the area visited. We collapsed deferral rea-
sons into five categories: Hb (median deferral duration 91 days),
travel related (median deferral duration 26 days), medical short
term (standard deferral term of 28 days or less; median deferral
duration 28 days), medical long term (standard deferral term of
more than 28 days; median deferral duration 129 days), or

3658 TRANSFUSION Volume 59, December 2019

SPEKMAN ET AL.



miscellaneous (including pregnancy, risk behavior, needle
events, and other reasons;median deferral duration 101 days).

Donor experience
Based on registration information and attendance history,
we assessed for each donor his or her experience at the
time of the target donation. We distinguished four catego-
ries: first time, novice, experienced, and reactivated donors.
First-time donors were newly registered without any prior
donations, novice donors had donated one to five times in
the 3 years before the target donation,13 and experienced
donors had donated at least five times. Reactivated donors
had no donations in the 3 years before the target donation,
but had registered donations previously.

Demographic information
We retrieved information about the donors’ sex, blood
group information (ABO and D), and age at the time of the
target donation from the blood bank registry.

Donation site
For all donations, we retrieved whether the donor presented
at a fixed or mobile donation site. Mobile donation sites are
relocated throughout the country, and donors at these sites
are invited to donate on the particular day(s) the mobile
location is there.

Statistical analysis

We report on descriptive statistics related to demographics,
deferral reason, donor experience, and return. Similar to
previous researchers,1,4,19 we then report on Kaplan-Meier
survival curves to visually examine the effects of different
deferral reasons and experience on donor return. For sake
of interpretation, the survival curves presented in this paper
are inverse survival curves (i.e., one minus survival), mean-
ing that a higher line reflects a larger number of returned
donors. On the Y-axis, the cumulative proportion of donors
who have (already) returned is shown; 0 means that no
donors have returned, and 1 means that all donors have ret-
urned. These survival analyses are not adjusted for potential
confounding variables. Next, the survival curves for deferral
reasons were stratified by donor experience. Finally, Cox
proportional hazards regression was used to examine the
interaction effect of different deferral reasons and experi-
ence categories on the time to return.

RESULTS

A total of 343,825 donors were included in the final sample.
Of these donors, 58% were female, 75% donated at fixed
sites, 48% had blood group O, and 78% were D+ (see
Table 1). Donation site was not associated to any of our key
variables and thus not further considered. Fig. 1 presents an
overview of our sample in terms of deferral, experience, and
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return. Overall, 49,444 (14%) of all donors did not return
after the target donation. Our sample consisted of 25% first-
time donors, 41% novice donors, 30% experienced donors,
and 4% reactivated donors. Of all target donations, 38,069
(11%) were deferred. Of these deferred donations, 40% were
deferred for low Hb, 23% for short-term medical reasons,
19% for travel-related infection risk, 14% for miscellaneous
reasons, and 5% for long-term medical reasons. First-time
donors were relatively young (mean 29.8 years) compared
to the other experience categories (means >40 years). Expe-
rienced donors were more often male (59%) than donors in
the other three categories (32%-36% male). Nondeferred
donors were older (mean 45.7 years) than deferred donors
(all means <43 years) and more often male (55%) than
female (45%). The majority of all donors deferred for Hb
was female (82%).

The association between deferral and return

Deferral affected return: 24% of the donors whose dona-
tions were deferred did not return after the target donation,
compared to 13% of nondeferred donors (Fig. 1). Among

the most prevalent deferral reasons (low Hb, short-term
medical, and travel-related deferral), the percentage of ret-
urned donors was average to higher (i.e., 78, 75, and 79%,
respectively) compared to the overall return rate among
deferred donors (76%; Table 2). Long-term medical deferral
was the least common deferral reason, yet it was associated
with a relatively low percentage of returning donors (73%).
Return was lowest (65%) among donors deferred for miscel-
laneous reasons. The median time to return (i.e., the
moment in time at which 50% of the donors in that group
has returned; displayed by the dotted horizontal line in
Fig. 2) was lowest for nondeferred donors and donors
deferred for Hb (79 and 77 days, respectively), and highest
for donors deferred for miscellaneous reasons (159 days).

The association between experience and return

Donor experience had an impact on (the timing of) return
behavior (Fig. 3). First-time and novice donors returned less
often (79 and 82%, respectively) than experienced donors
(96%). Reactivated donors returned even less: 74% returned.
Even though experienced donors were most likely to return,

Fig. 1. Overview of study population with regard to (non-)deferral, (non-)return, and experience.
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their time to return was longer (median 63 days) than among
first-time donors (median 39 days). Novice and reactivated
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Fig. 2. Cumulative proportion of donors returning and time to

return for deferred and nondeferred donors. The dotted horizontal

line is the 50% return mark. a = nondeferred; b = travel-related

deferral; c = short-term medical deferral; d = Hb deferral;

e = long-term medical deferral; f = miscellaneous deferral. [Color

figure can be viewed at wileyonlinelibrary.com]

Fig. 3. Cumulative proportion of donors returning and time to

return for experience categories. The dotted horizontal line is

the 50% return mark. g = experienced donors; h = novice

donors; i = first-time donors; j = reactivated donors. [Color

figure can be viewed at wileyonlinelibrary.com]
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donors were slower in returning (medians 129 and 142 days,
respectively).

The interaction of deferral and experience on return

First-time and reactivated donors were deferred more often
(17 and 13%, respectively) than novice (10%) and experienced
donors (8%; Table 2). Deferral reasons also differed: First-time
donors were more often deferred for travel-related and miscel-
laneous reasons than other donors. First-time donors were less
often deferred for Hb and short-term medical reasons than
novice and experienced donors. Reactivated donors show a

pattern similar to that of first-time donors for Hb and short-
term medical related deferrals, but not for travel-related and
miscellaneous deferrals.

Stratified analyses for donor experience showed differ-
ences between the deferred and nondeferred donor curves for
different experience categories (Fig. 4). Within all experience
categories, nondeferred donors are most likely to return,
although the difference between nondeferred and deferred
donors is much more pronounced among first-time, novice,
and reactivated donors (i.e., the difference in return after
2 years between nondeferred and donors deferred for miscella-
neous reasons varies from 15-19 percentage points) than

Fig. 4. Cumulative proportion of donors returning and time to return for (A) first-time, (B) novice, (C) experienced, and (D) reactivated

donors. The dotted horizontal line is the 50% return mark. a = nondeferred; b = travel-related deferral; c = short-term medical deferral;

d = Hb deferral; e = long-term medical deferral; f = miscellaneous deferral. [Color figure can be viewed at wileyonlinelibrary.com]
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among experienced donors (where this difference is 13 percent-
age points). The influence of different deferrals on donor return
seems to be rather similar among experience categories—
deferral for miscellaneous reasons leads to a relatively high
number of donors not returning, whereas nonreturn after
travel-related deferral was relatively less common among
donors in all experience categories. There were two exceptions.
Short-term medical deferral had a stronger effect on return
among reactivated donors (Fig. 4 bottom right) than within the
other experience categories. Hb-related deferral resulted in
lower return among first-time (Fig. 4 top left) and reactivated
donors compared to novice and experienced donors (Fig. 4 top
right and bottom left, respectively).

Finally, the Cox proportional hazards models (adjusted for
age, sex, and blood type; Table 3) showed that Hb deferral fur-
ther decreased time to return among first-time, novice, and
reactivated donors (odds ratios [ORs] 0.55-0.92). For first-time
donors, long-term medical deferral also led to slower return

(OR 0.70; CI 0.55-0.89), which was already slower for first-time
donors compared to experienced donors (OR 0.87; CI
0.86-0.89). For reactivated donors, the interaction with short-
term medical deferral further decreased speed of return
(OR 0.80; CI 0.66-0.97), on top of the already very low return
rate for reactivated donors in general (OR 0.51; CI 0.49-0.53).
Finally, travel-related or miscellaneous deferrals did not affect
the odds that any of the experience groups returned at a differ-
ent rate in addition to the main effects of experience and
deferral.

DISCUSSION

Temporary deferral led to lower donor return compared to
nondeferred donors. However, donors deferred for miscella-
neous reasons (including needle-related events, pregnancy,
and risk behavior) were less likely to return than donors

TABLE 3. Multivariate Cox proportional hazards model predicting rate of return for a subsequent donation attempt*
Predictor OR (99.9% CI) p value

Deferral reason
Not deferred (Reference)
Hb 1.12 (1.06-1.18) <0.001
Travel related 0.84 (0.76-0.94) <0.001
Short-term medical 0.69 (0.64-0.74) <0.001
Long-term medical 0.81 (0.68-0.98) <0.001
Miscellaneous 0.66 (0.55-0.81) <0.001

Experience
Experienced donors (Reference)
First-time donors 0.87 (0.86-0.89) <0.001
Novice donors 0.57 (0.56-0.58) <0.001
Reactivated donors 0.51 (0.49-0.53) <0.001

Interaction of deferral reason and experience
First-time donor × Hb deferral 0.55 (0.51-0.60) <0.001
First-time donor × travel-related deferral 0.94 (0.83-1.07) 0.120
First-time donor × short-term medical deferral 0.97 (0.86-1.09) 0.368
First-time donor × long-term medical deferral 0.70 (0.55-0.89) <0.001
First-time donor × miscellaneous deferral 0.83 (0.67-1.02) 0.003
Novice donor × Hb deferral 0.92 (0.86-1.00) <0.001
Novice donor × travel-related deferral 1.03 (0.90-1.18) 0.469
Novice donor × short-term medical deferral 1.06 (0.96-1.17) 0.044
Novice donor × long-term medical deferral 1.02 (0.80-1.29) 0.820
Novice donor × miscellaneous deferral 1.05 (0.83-1.32) 0.503
Reactivated donor × Hb deferral 0.68 (0.56-0.82) <0.001
Reactivated donor × travel-related deferral 0.97 (0.74-1.26) 0.674
Reactivated donor × short-term medical deferral 0.80 (0.66-0.97) <0.001
Reactivated donor × long-term medical deferral 1.07 (0.67-1.71) 0.627
Reactivated donor × miscellaneous deferral 1.04 (0.75-1.43) 0.725

Age 1.00 (1.00-1.00) <0.001
Blood group: ABO
O (Reference)
A 0.95 (0.94-0.96) <0.001
B 0.86 (0.84-0.88) <0.001
AB 0.80 (0.78-0.83) <0.001

Blood type: D
Negative (Reference)
Positive 0.92 (0.90-0.93) <0.001

Sex
Male (Reference)
Female 0.80 (0.79-0.81) <0.001

* A total of 177 donors had missing data on sex, blood type, and/or donation location, the majority of whom were first-time donors (97%). We
therefore removed these donors for this analysis only.
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deferred for other reasons. Donor experience also affects non-
return: experienced donors returned most often, followed by
novice and first-time donors. Generally, we found that the rate
of return was rather similar among all experience categories,
first-time donors deferred for Hb and reactivated donors
deferred for short-term medical reasons excepted. Below, we
discuss these results in more detail in relation to the existing lit-
erature, followed by limitations, suggestions for future research,
and implications.

With regard to the effects of deferral on return, our
results corroborate previous findings that the reason for
deferral affects donor return, yet we also found differences.
Similar to previous research,5 we found that Hb deferral led
to relatively high numbers of returning donors and deferral
for needle-related events (captured within the miscella-
neous deferral category in our study) was related to lower
numbers of returning donors. In our study, travel-related
deferral led to similar return rates as Hb deferral, which was
in contrast to previous findings suggesting that malaria risk
led to less return than Hb deferral.7 Finally, we did not
observe that deferrals of shorter duration were associated
with higher return. Based on the median deferral duration,
the shortest deferrals in our study are short-term medical
and travel related (28 and 26 days, respectively), followed
by Hb-related deferral (91 days). In our study, Hb-related
deferral had a higher return rate than short-term medical
and travel-related deferrals, which contrasts the idea that
shorter deferrals lead to higher return.5

In line with previous findings, we found that experience
affected return. First-time donors are less likely to return
than novice and experienced donors.1,4,5 In our study,
deferral (regardless of reason) had a much larger impact on
the return of first-time donors compared to experienced
donors. By also studying the return patterns of novice and
reactivated donors separately, we show that not all “more
experienced” donors are similar in their return behavior.
Novice and reactivated donors showed unique patterns of
(speed of) return, which underscores the importance of rec-
ognizing the level of experience among donors. For
instance, novice and first-time donors showed similarities in
their numbers of return, yet differed in the speed at which
donors returned. A similar difference in speed of return was
observed between novice and experienced donors, as expe-
rienced donors returned more quickly (and also in larger
numbers) than novice donors. This supports the idea that
donor identity at the start of a donor career still needs to
form. For reactivated donors, we found that they were also
slow in returning and even less likely to return for a new
donation than novice and first-time donors. As previous
researchers suggested that a higher number of donations in
the period before the deferred donation may lead to
increased resilience to the effects of temporary deferral,1 it
might be the case that reactivated donors might actually be
less resilient to temporary deferral compared to novice
donors.

Finally, our results showed that deferral reasons had a simi-
lar effect on return in all experience categories, with two excep-
tions. To our knowledge, this study is the first to show this
interaction effect of experience and deferral reason on donor
(non-)return for novice and reactivated donors.

Overall, we found relatively low numbers of nonreturning
donors compared to other studies. For instance, we found that
13% of nondeferred donors did not return, which is similar to
the rate in Australia,1 but much lower than the 26% and 49%
nonreturn among eligible donors in the United States.4,5 The
number of deferred and nondeferred first-time donors that
did not return in our study (31% and 18%, respectively) was
also much lower than the 75% to 59% for deferred and 30% to
53% for nondeferred first-time donors found elsewhere.1,4

These large differences might be related to different policies
with regard to deferral reasons, deferral length, and length of
postdonation intervals,1 but it also might be due to the Dutch
context or Sanquin’s system of explicitly inviting donors based
on demand.

In our study, we focused only on whole blood donors,
yet deferral led some donors in our sample to switch to
non–whole blood donations. For instance, a donor deferred
for malaria-endemic travel might be asked to switch to plas-
mapheresis. In that case, the travel-related deferral is basi-
cally bypassed and the donor is allowed to return much
earlier than otherwise would have been the case, which
may have affected their return behavior. Furthermore, for
some of these non–whole blood donations donors are not
invited via mail but rather make an appointment at the
location or are contacted via phone, which may have
affected their return behavior as well.

Future research efforts should be directed at the poten-
tially additive effect of repeated deferrals. Furthermore, we
need to understand why deferred donors do not return.
Only few researchers thus far studied how donors emotion-
ally experience temporary deferral at the location site and
how those experiences relate to nonreturn.9,20 Finally, future
research could look into whether experienced donors are
indeed more resilient to temporary deferral than less experi-
enced donors or rather that nonresilient donors are filtered
out early on in the donor career.

In all, our study showed that different reasons for tempo-
rary whole blood donor deferral may differently impact donor
return depending on donor experience. For some donors receiv-
ing a temporary deferral—and thus a disruption of their dona-
tion pattern—may lead them to stop donating permanently.
Even though all reasons for temporary deferral lead to lower
return, some reasons are associated to even lower return or
slower rates of return. Additionally, a lack of donor experience
further decreases the odds of return. Donor nonreturn creates a
necessity for blood banks to recruit new donors, while previous
research has shown that retaining existing donors is cheaper
and safer.21 However, this does not mean that retention is easy
or cheap, and thus it might be wise for blood banks to take not
only successful but also unsuccessful donation experiences into
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account, as well as different experience levels when designing
and implementing donor retention strategies.
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