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RESUMO
A doação de sangue ainda é uma questão de saúde pública. O sangue total e os derivados do
sangue são o tratamento de escolha para uma série de doenças agudas e crônicas para as quais
não há substitutos viáveis disponíveis no momento. Doar sangue é um comportamento custoso
e, como os bancos de sangue (BS) dependem quase exclusivamente de doadores voluntários e
não remunerados, muitas vezes há o risco de que a oferta não atenda à demanda. Para evitar
crises, os BS desenvolvem e executam diversas iniciativas para injetar sangue fresco no pool
de doadores (ou seja, recrutando novos doadores) e para mantê-lo fluindo continuamente (ou
seja, obtendo doações regulares de doadores experientes). As estratégias de gerenciamento de
doadores diferem entre as diversas regiões e países, provavelmente como resultado de uma
combinação da cultura e legislação local, acesso a recursos, e expertise. A proporção de
cidadãos que participam do pool de doadores em países de baixa e média renda é em média
menor do que a dos países de alta renda. As autoridades brasileiras informaram que as taxas de
doação foram de cerca de 16 por mil pessoas em 2016, dentro da faixa recomendada pela
Organização Mundial da Saúde. No entanto, as práticas estruturadas de gestão de doadores são
uma exceção e, embora os BS realizem campanhas de doação de forma quase contínua, eles
muitas vezes não conseguem medir o impacto dessas campanhas. Como um funcionário disse
certa vez, "fazemos muitas coisas (para motivar doadores e não-doadores a doar), mas não
sabemos o que funciona". Desenvolver expertise através da obtenção de conhecimento sobre
políticas públicas para aumentar localmente a taxa de sucesso das campanhas de recrutamento
e retenção de doadores é não só possível como necessário. Foram identificadas duas áreas de
pesquisa que poderiam contribuir para melhorar a expertise dos BS: avaliar o efeito de (a)
inaptidões temporárias e (b) incentivos baseados na conveniência no comportamento do
doador. Poucas pesquisas abordaram o efeito das inaptidões temporárias sobre o
comportamento do doador em localidades onde ações de gerenciamento são menos intensivas.
As inaptidões prejudicam as carreiras dos doadores, pois os doadores inaptados apresentam
taxas de retorno menores do que os considerados aptos. Mas, em que medida os BS devem se
preocupar com o impacto das inaptidões nas taxas de retorno dos doadores? No primeiro artigo
desta tese, avaliamos o impacto das inaptidões temporárias nas taxas de retorno de doadores
ponderadas por suas características demográficas e comportamentais utilizando modelos de
análise de sobrevivência. Os resultados permitem uma maior compreensão do comportamento
do doador inaptado, e oferecem insights para o planejamento de intervenções que visem a
conquista de doadores que não retornaram após o término do período de inaptidão. Além disso,
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os doadores frequentemente relatam a conveniência (a falta de conveniência) como um
importante motivador (barreira) para a doação de sangue. Mas quão importante é a
conveniência em termos práticos? Os BS devem se engajar na criação de campanhas que
aumentem a conveniência das doações? No segundo artigo, analisamos os dados sobre a
resposta dos doadores a uma campanha que reduziu os custos não-monetários da doação em
um desenho quasi-experimental utilizando modelos de estudo de eventos e diferença-dasdiferenças. Analisamos os padrões demográficos e comportamentais relacionados aos efeitos
de curto e longo prazo da campanha no comportamento do doador, lançando luz sobre questões
de custo-efetividade e consequências não-pretendidas deste tipo de intervenção.

Palavras-chave: Doação-de-sangue. Comportamento-do-doador. Inaptidão-temporária. Taxade-retorno. Recrutamento. Retenção. Conveniência. Tempo-de-espera. Incentivo.

vii

ABSTRACT
Blood donation is still a matter of public health concern. Whole blood and blood products are
the first line treatment for a number of acute and chronic conditions, for which there are no
viable substitutes available at the present. Donating blood is a costly behavior, and because
blood collection agencies (BCA) depend almost exclusively on volunteer, non- remunerated
donors, there is often risk that supply will not meet demand. To avoid crises, BCAs engage in
various approaches to inject fresh blood in the pool (i.e., recruiting new donors) and to keep it
flowing continuously (i.e., retaining regular donors). Donor management strategies differ
across settings and countries, probably as the combined result of local culture and regulations,
access to resources and expertise. The proportion of citizens participating in the donor pool in
low & middle-income countries (LMIC) on average is smaller than that of high-income
countries. Brazilian authorities reported that donation rates were around 16 per one thousand
people in 2016, within the range recommended by the World Health Organization. Yet, locally
structured donor management practices are an exception, and although BCAs run donation
campaigns on a quasi-continuous basis, they often cannot measure the impact of those
campaigns. As one staff member once said, “we do a lot of things (to motivate donors and
nondonors to donate), but we do not know what works”. Improving expertise by means of
gaining knowledge about cost-effective policies to locally increase the success rate of
recruiting and retaining campaigns is both feasible and necessary. Two areas of research were
identified that could contribute to improving BCA’s expertise: assessing the effect of (a)
temporary deferrals and (b) convenience-based incentives on donor behavior. Few research
papers have addressed the effect of temporary deferrals on donor behavior in settings were
donor management is less intensive. Deferrals hurt donor careers, as deferred donors display
lower return rates than non-deferred ones. But how much should BCAs in LMIC worry about
the impact of deferrals on donor return rates? In the first working paper of this thesis, we
assessed the impact of temporary deferrals on donor return rates across donors’ demographical
and behavioral characteristics using survival analysis models. The results allow for greater
understanding of post-deferral donor behavior and offer insights for planning interventions
aimed at winning back lapsing donors. Moreover, donors frequently report convenience (the
lack of convenience) as an important motivator (deterrent) for blood donation. But how
important is convenience in practical terms? Should BCAs engage in creating campaigns that
increase donation convenience? In the second working paper, we analyze data on donor
response to a campaign that reduced non-monetary costs to donation in a quasi-experimental
viii

design using event-study and difference-in- differences models. We look at demographical and
behavioral patterns related to the short- and long-term effects of the campaign, therefore
shedding light on issues of cost-effectiveness and unintended consequences of this type of
intervention.

Keywords: Blood-donation. Donor-behavior. Temporary-deferral. Return-rates. Recruitment.
Retention. Convenience. Waiting-time. Incentives.
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- THE HETEROGENEOUS EFFECTS OF TEMPORARY DEFERRALS ON
DONATION BEHAVIOR IN BRAZIL

Abstract
Temporary deferrals are applied to prospective donors whenever an issue concerning donoror recipient-related safety is disclosed during either the screening interview or the health
assessment that precedes the donation. Although temporarily deferred donors are expected to
return when the deferral period comes to an end, few actually do so. The reasons why deferred
donors do not return as often as expected are not entirely understood, and strategies to winback lapsing deferred donors lack evidence-based inputs. Moreover, not all deferred donors are
the same, and demographical and behavioral heterogeneities are correlated with both the
incidence of deferrals as well as patterns of reaction to them in terms of the likelihood of return
and the duration of the time-lapse until next attempt. We assessed the distribution of deferrals
across both donor and deferral characteristics and described relevant associations with return
rates and time lapses. We used longitudinal data on blood donations from a blood collection
agency in Rio de Janeiro, Brazil, with more than two million donation attempts from more than
one million individuals over 26 years. We estimated survival analysis models to quantify the
magnitude of differences in responses to deferrals across selected donor and deferral
characteristics. We found that deferrals harm donor careers, and that heterogeneities matter, in
the sense that they must be considered when designing interventions targeted at wining-back
specific groups of deferred donors.

1

1.1 Introduction
Deferrals to blood donation occur during the course of the donation process whenever it is
perceived that the act of giving blood could incur in harm for the donor (e.g., low hemoglobin
levels, prolonged fasting) or in additional risk to the recipient (e.g., donor’s history of infectious
diseases or high-risk behavior). Deferrals are applied by trained medical staff following local
donor eligibility criteria after either the screening interview or the general health assessment
that all potential blood donors undergo before donation (Pan American Health Organization,
2009). The frequency in which deferrals are applied varies widely across regions and countries,
with rates ranging from 1.4% in Europe up to 35.6% in the Caribbean (Davison, Masser, &
Gemelli, 2019; de Kort et al., 2016), in part due to differences in local epidemiology of medical
conditions and eligibility criteria (Compernolle, 2017). Variation exists in the application of
deferrals between centers within the same organization, and also between individual staff
members (Davison et al., 2019), which brings complexity to the comparison of plain deferral
rates. In Brazil, deferral rates have been found to vary from 12.1 to 15.7% in Curitiba (Dias et
al., 2019), to 19% in São Paulo and 23% in Recife (Gonçalez et al., 2013), to between 21.6%
and 27% in Belo Horizonte (Di Lorenzo Oliveira, Loureiro, De Bastos, Proietti, & Carneiro‐
Proietti, 2009; Gonçalez et al., 2013). Although those latter studies described the incidence and
distribution of deferral reasons across blood collection agencies (BCAs) in Brazil, to the best
of our knowledge no studies have yet assessed donor return rates or the duration of intervals
between attempts following a temporary deferral in a sample of Brazilian donors.

The study of deferrals elicits special interest among researchers from diverse backgrounds
because, under a strictly rational perspective, a temporary deferral to donate blood applied to a
sufficiently motivated prospective donor should only impose a delay in the accomplishment of
her goal. Assuming her perceived motivations and deterrents remain stable for a couple of
months (as an example, low hemoglobin is one of the most common temporary deferral reasons
and is followed by a 60-day postponement), she would be expected to return for a new donation
attempt after the end of the deferral period. However, longitudinal data derived from various
BCAs’ records from around the world tell a different history. Temporary deferrals are related
to lower donor return rates and longer intervals between donation attempts when compared to
instances when donors were deemed eligible to donate (e.g., Custer, Chinn, Hirschler, Busch,
& Murphy, 2007), which is estimated to result in donation losses over the following years in
the order of the hundreds of thousands (Zou et al., 2008). Though it is known that deferrals
2

harm donor careers, there is no consensus on why deferred donors do not return (Davison et
al., 2019).

The impact of deferrals differs as a function of donor characteristics, and younger, first-time
donors, as well as female and those from ethnic minorities are at greater risk of lapsing (Custer
et al., 2007, 2011; Davison et al., 2019; Halperin, Baetens, & Newman, 1998). Studies in the
blood donation literature described the effect of temporary deferrals on donor return in settings
such as the U.S. (e.g., Zou et al., 2008), Canada (James & Matthews, 1996), the Netherlands
(Wevers et al., 2014), Austria (e.g., Clement, Shehu, & Chandler, 2021), Australia (e.g.,
Hillgrove et al., 2011), and China (e.g., Shi et al., 2014). Taken as a whole, the results from
these studies are potentially biased by the intensive donor management efforts employed at
these settings to retain active, and win-back lapsing donors, such as sending reminders through
various media or contacting donors directly over the phone, among other practices that are
often not deployed in low & middle income countries (LMIC) due to budgetary constraints
(Allain, 2019). This contextual characteristic offers us the opportunity to assess what could be
understood as the “baseline” effect of deferrals, i.e., the effect size of deferrals on donor return
uncontaminated by efforts targeted at winning-back lapsing donors.

Deferral reasons themselves also bear characteristics that might be responsible for variation
observed in donor response. For instance, besides differing in duration, one may notice that
deferral reasons vary in other dimensions, such as the need for lifestyle change in order to
become eligible again, or the degree of stigma they are perceived to carry. The association
between deferral characteristics and donor behavior has seldom been assessed in empirical
papers (e.g., Custer et al., 2007 and Custer et al., 2011). While issues of endogeneity (e.g.,
perception of stigma is not exogenously determined) and potential confounders (e.g., reasons
that demand lifestyle change are commonly bound to lengthier deferrals) might limit the
assessment of its impact, looking at the association between deferral reasons and return rates
could offer additional insight into how to design policies that avoid excess in donor losses.

After all, it is still not clear how to manage temporarily deferred donors. Even BCAs that
engage in intensive donor management interventions are penalized with long-term lapsing or
non-returning donors (Davison et al., 2019). Therefore, it is relevant to pursue further
understanding of the drivers of donor behavior and the heterogeneous effects of deferrals
applied to donors bearing different demographical and behavioral characteristics. This
3

knowledge is relevant to the design of cost-effective interventions that mitigate donor loss and
ensure that the blood supply will meet health systems’ demands. Despite the fact that there is
great variation in the frequency and response to deferrals across regions or countries, some
insights can be generalizable and may inform the design of scalable and effective interventions
in distinct settings.

The contribution to the donor management literature stemming from this research is fourfold.
First, we measure the effect of temporary deferrals on donor behavior in a setting where efforts
to win-back lapsing deferred donors are less intensive when compared to the sources of
previously reported assessments. Second, we describe the heterogeneous effects of deferrals
on different donor subgroups, which might inform policymakers and, more directly, those in
charge of donor management on the crafting of tailored interventions aimed at specific donor
segments. Third, we describe the heterogeneous effects of deferral characteristics on donor
behavior, considering that issues related to the deferral reason may also pose constraints to
donor return, such as the perception of stigma. Fourth, we derive these findings from a dataset
with more than two million donation attempts from more than one million single individuals
who presented to donate at the Rio de Janeiro’s state-run blood collection agency. We use
robust statistical models to assess the effect of deferrals on donor behavior over 26 years, a
time span large enough to assess long term trends in return rates and to observe what for some
individuals might have represented the entirety of their careers as blood donors.

We begin by discussing the incidence of temporary deferrals in different settings. Next, we
discuss the impact of temporary deferrals in blood donor behavior and their many proposed
mechanisms, calling attention to heterogeneities imposed by both demographical and
behavioral characteristics. We then describe our analytical approach to data and present the
results of descriptive statistics and between-subjects statistical models used to explore relevant
aspects of donor behavior and response to deferrals. We conclude by considering implications
and future directions for donor management research and practice.

1.2 Literature Review
Deferrals can be temporary, of undetermined duration, or permanent, depending on the
identified deferral reason and following local regulations. Deferral duration varies from a
couple of days (e.g., the donor did not have a good night of sleep) to a couple of months (e.g.,
4

low hemoglobin levels) to a whole year (e.g., after receiving a tattoo). Required temporary
deferrals also take place after each successful donation, and in Brazil, men must wait 60 days
until they can donate blood again, up to a limit of four times a year, and women must wait 90
days, up to three times a year (Ministério da Saúde do Brasil, 2016). The follow-up of deferred
donors varies widely, and BCAs’ procedures differ on how deferred donors are informed of
the meaning and the reasons for the temporary deferral upon its application, and the possibility
of return after the end of the deferral period (Hillgrove et al., 2012). Additionally, deferred
donors might (or not) be contacted by BCAs when the deferral period is coming to its end and
they become eligible to return and attempt to donate again (Custer et al., 2007; De Kort &
Veldhuizen, 2010; Gemelli, Kruse, Thijsen, & Davison, 2019).

In Brazil, public and private BCAs activities are regulated by national laws that allow only
voluntary and non-remunerated donations. Donation types include spontaneous (i.e.,
anonymous and altruistic donation to meet health systems’ demand), replacement (i.e.,
donation as a request from family or friends to meet the need of a particular patient), and
autologous (i.e., blood donated to oneself to fulfil a specific and known forthcoming need)
(Ministério da Saúde do Brasil, 2015). Between 2013 and 2015, public BCAs received 61% to
76% of all donations that took place in the state of Rio de Janeiro (Ministério da Saúde do
Brasil, 2018). In 2019, there were 186,861 whole blood and apheresis donations in public
BCAs in the state of Rio de Janeiro; 131,190 of them were held in the city of Rio de Janeiro
alone, and 81,834 of those were collected by the Rio de Janeiro’s state-run BCA (Sistema de
Informações de Produção Hemoterápica – HEMOPROD / 2019, apud Oliveira, 2020). Public
BCAs in Brazil run year-round campaigns on various media, at their own discretion and
expense, to motivate donors to donate more often (Agência Nacional de Vigilância Sanitária,
2004). National blood donation campaigns are commonly held before end of the year holidays
and Carnival, as well as during the Blood Donor’s Week each November. Moreover, public
BCAs in Brazil may differ in the way they manage deferred donors: in Rio de Janeiro’s staterun BCA, donors that must postpone their donations due to staff-applied temporary deferrals
are informed of the deferral reason, its duration, and the opportunity to attempt to donate again
at the end of the deferral period. As far as we know, no other efforts are deployed that are aimed
at winning-back lapsing deferred donors, such as sending reminders through regular mail or
post-cards (e.g., Clement et al., 2021), SMS messages (e.g., Gemelli et al., 2019), e-mail or
phone calls (e.g., De Kort & Veldhuizen, 2010).

5

1.2.1 Incidence of temporary deferrals across demographical characteristics
Women are consistently deferred more often than men across different regions and countries
(Davison et al., 2019), including Brazil (Di Lorenzo Oliveira et al., 2009; Gonçalez et al.,
2013). This is partly attributed to health-related factors such as low body-weight and increased
susceptibility to anemia and iron deficiency (Bani & Giussani, 2010). Younger prospective
donors are also at increased odds of being deferred in comparison with older ones (Davison et
al., 2019; Gillespie & Hillyer, 2002; Gonçalez et al., 2013), in part due to high-risk behavior
(Goldman, Xi, Yi, Fan, & O’Brien, 2009; Stigum, Bosnes, Ørjasæter, Heier, & Magnus, 2001).
Although the effect of formal education on donation frequency is mixed, with a trend towards
higher donation rates among more educated males (Piersma, Bekkers, Klinkenberg, De Kort,
& Merz, 2017), years of formal education are not regularly associated with differences in the
incidence of temporary deferrals (Custer et al., 2012). Multiracial and Black prospective donors
are also more likely to be deferred than White across high- or low & middle-income countries
where they represent ethnic minorities (Custer et al., 2012; Di Lorenzo Oliveira et al., 2009;
Gonçalez et al., 2013; Mast et al., 2010; Murphy et al., 2009; Shaz, 2012). This association has
been linked to donors from ethnic minorities being younger than White donors (Murphy et al.,
2009), having lower hemoglobin levels (Mast et al., 2010), or meeting lower eligibility rates
overall (Shaz, 2012).

1.2.2 Incidence of temporary deferrals across behavioral characteristics
Deferrals are applied more often to donors at the beginning of their careers (Gemelli, Thijsen,
Van Dyke, Masser, & Davison, 2018), precisely those who will take longer to return (if they
do so) and will return fewer times if compared to more experienced ones (Godin et al., 2013).
Repeat donors are savvier, less prone to adverse events (Eder, Hillyer, Dy, Notari, & Benjamin,
2008), and less expected to test positive for infectious diseases (Masser, 2012). As the
beginning of one’s career is usually correlated with younger age, demographical and behavioral
characteristic might be intertwined.

1.2.3 Incidence of temporary deferrals across deferral reasons
Low hemoglobin or low hematocrit, high-risk behaviors and medical conditions are the most
frequent deferral reasons across different settings, with some variability in ranking positions
between regions and countries, and among different demographic characteristics (Agnihotri,
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2010; Birjandi, Gharehbaghian, Delavari, Rezaie, & Maghsudlu, 2013; Charles, Hughes, Gadd,
Bodkyn, & Rodriguez, 2010; Custer et al., 2012; Gonçalez et al., 2013; Ngoma et al., 2013;
Zou et al., 2008) or over time (e.g., de Kort, Prinsze, Nuboer, Twisk, & Merz, 2019). In one
Brazilian study, for example, the ranking of deferral reasons varied across three BCAs, with
the main deferral reason being low hemoglobin in Recife, medical diagnoses in São Paulo, and
high-risk behaviors in Belo Horizonte, with some variation between demographic subgroups
and donor career stages, although high-risk behavior was one of the three most common
deferral reasons at each of the BCAs (Gonçalez et al., 2013).

1.2.4 The effect of temporary deferrals on donor return
Irrespective of the reasons for deferral or the settings where they are applied, temporary
deferrals have a detrimental impact on prospective donors’ likelihood of donating again.
Temporary deferrals are related to lower return rates and result in low commitment to frequent
blood donations. Custer and colleagues (2007) assessed the hazards of return after a temporary
deferral in a U.S. sample and found that eligible first-time donors were twice as likely to return
when compared to deferred first-time donors; and eligible repeat donors were 30% more likely
to return than deferred repeat donors. Zou and colleagues (2008) used a different methodology
and estimated that temporary deferrals applied to protect the recipient or the donor led to losses
of respectively 647,828 and 1,042,743 donors for the American Red Cross over 6 years.
Hillgrove and colleagues (2011) assessed return rates among donors temporarily deferred
because of low hemoglobin levels in Canada and found that deferred donors were up to 70%
less likely to return than non-deferred; those deferred donors who eventually returned, took
longer to attempt to donate again and gave blood fewer times over the 3-year follow-up. In the
Netherlands, Wevers and colleagues (2014) found donors who had been previously deferred to
be 22 to 27% less likely to attempt to donate again, with a higher return rate among women. In
China, observational studies found that only 25 to 30% return after a temporary deferral (Shi
et al., 2014). In Austria, Clement and colleagues (2021) found temporary deferrals to be
negatively associated with donor return rates, an effect that was weaker for donors with a higher
number of previous donations, and stronger for those with a higher number of previous
deferrals. Last, in a study by Halperin and colleagues (1998), besides displaying lower return
rates when compared to a matched control group of non-deferred donors, deferred donors in
the U.S. who did return donated blood less frequently over the follow-up period, suggesting a
long-term impact of deferral on donor behavior.
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Several possible explanations for the negative influence of deferrals on donor return have been
listed in the literature. Donors may misinterpret their temporary deferrals as being permanent
(Mathew et al., 2007), therefore believing that they are not eligible to donate anymore and
choosing not to return (Piliavin & Callero, 1991). Donors who volunteered under the influence
of social pressure may consider themselves freed from the obligation, while those with
altruistic motivations may feel rejected (Piliavin, 1987) or think they have wasted their time
(Halperin et al., 1998). Hillgrove and colleagues (2012) interviewed a sample of donors that
were deferred because of low-hemoglobin levels and concluded that (a) deferral disrupts the
habit of regular donation, which then limits donors’ ability to accommodate further changes in
personal circumstances (e.g., having children) or blood collection practices (e.g., change in
opening hours); (b) the deferral process is seen as unpleasant (through feelings of rejection)
and brings practical and emotional hassle to an activity that was previously perceived to be
easy; (c) deferral can cast doubts on the odds that a future donation will be accepted through
decreasing self-perception of donor’s health and competence; and (d) the deferral may weaken
the person’s identity as a blood donor.

Below, we discuss findings from a representative (but not exhaustive) sample of studies in the
blood donation literature to make the point that, except for the behavioral dimension (i.e., the
donor career stage), evidence on the effect of temporary deferral on donor behavior is overall
either scarce or mixed, if not non-existent in the context of the developing world.

1.2.4.1 Sex
To what concerns the effect of sex on donor return after a temporary deferral, Hillgrove and
colleagues (2011) and Clement and colleagues (2021) found no differences across sex in their
respective study samples, in contrast with the findings from a U.S. study, where men were less
likely to return after being deferred (Zou et al., 2008). In fact, the effect of sex varies, and (a)
another U.S. study found that among first‐time donors, women were more likely to return,
while for repeat donors, men were more likely to return (Custer et al., 2007); (b) Custer and
colleagues (2011) reported that men were more likely to return following most reasons for
deferral than women, but less likely to return after deferral for travel to malaria‐endemic areas;
and (c) James and Matthews (1996) described that female donors were more likely to return
after a temporary deferral only during the first year after their index donation attempt, while
male donors were more likely to return thereafter.
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1.2.4.2 Age
Several studies from U.S. samples reported an effect of donor age on odds of return after a
temporary deferral, with younger donors at greater risk of non‐return (Custer et al., 2007, 2011,
2012; Gillespie & Hillyer, 2002; Zou et al., 2008), while another study in an Australian sample
found no age effect on the likelihood of donor return following a deferral for low
hemoglobin (Hillgrove et al., 2011). On its turn, James and Matthews (1996) reported younger
donors in Canada to be more likely to return only during the first 3 months following their
index donation attempt, thereafter being surpassed by older donors in their likelihood of return
in the long run.

1.2.4.3 Race
Evidence for the influence of race groups on donor return comes from a few selected settings,
where lower return rates were found among non‐white donors and those born outside of the
U.S. (Custer et al., 2007, 2004, 2011).

1.2.4.4 Education
A study done by Custer and colleagues (2007) compared return rates between deferred and
non-deferred donors and found greater educational status to be correlated with greater odds of
return after a temporary deferral.

1.2.4.5 Deferral characteristics
The deferral reason appears to be an important determinant of post-deferral donor behavior
(Halperin et al., 1998). Custer and colleagues (2011) found that donors returned earlier
following a deferral for low hemoglobin, and later after being deferred for receiving a tattoo or
piercing. They suggested that deferrals applied to protect the health of donors had less of a
negative impact on donor return than those applied to protect the blood recipient. In
accordance, Zou and colleagues (2008) found lower return rates among donors deferred for
high-risk behavior, followed by deferral for travels to malaria-endemic areas, while more
donors returned after deferrals for general donor safety. Moreover, Custer and colleagues
(2007) found that deferral reasons were important determinants of return only for repeat
donors, who were less likely to return to donate following a long period of ineligibility, while
for first‐time donors the negative effect of deferrals was alike for all deferral reasons. It is,
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therefore, worthwhile to explore the differences in post-deferral donor behavior that could be
attributed to deferral reasons. Although there is some evidence that temporary deferrals
intended to protect donors (e.g., low hemoglobin) could be correlated with higher return rates
than deferrals applied to protect recipients (e.g., high-risk behavior), this finding is still in need
of further validation (Spekman, van Tilburg, & Merz, 2019).

Still, while medical in nature, the reasons for deferral may vary on the degree of stigma they
are perceived to carry. A prospective donor may be temporarily deferred because of his/her
recent intake of fatty foods, recent use of cannabis, or risky sexual conduct, and these
circumstances might be perceived (communicated) differently by the donor (staff). Stigma
manifests as the perception of someone to be considered less valuable or less important because
of an associated attribute, be it physical, moral or social (Goffman, 2009, p. 4). It is dependent
on the individual, the social environment and the context in which the presumably stigmatizing
encounter happens (Dovidio, Major, & Crocker, 2000), and it might give rise to many forms
of reactions (Hebl, Tickle, & Heatherton, 2000). The blood donation literature has seldomly
looked at the relationship between stigma and donor behavior, and has mostly mentioned about
it when discussing aspects concerning the consequences of applying permanent deferrals
(Halperin et al., 1998), as well as its potential effects on the population of men who have sex
with men (MSM), a relevant group of donors who were under strict eligibility criteria in the
past which have gone through slow, though significant changes over the years (Skelly, Kolla,
Tamburro, & Bar, 2020). Given that people tend to avoid stigmatizing environments and
experiences (Major & O’Brien, 2005), exposure to stigmatizing (vs. non-stigmatizing) reasons
for deferral could be associated with blood donors’ return rates.

Finally, deferral duration may also interfere with return rates. Custer and colleagues (2007)
compared the association of deferral duration and likelihood of return during a 5-year followup and found that repeat donors deferred for one year had reduced chances of return when
compared with those who were deferred for one day; no similar differences were observed
among first-time donors. In another study, Custer and colleagues (2011) found shorter duration
deferrals to be associated with higher return rates over the 3-year follow-up, although
apparently the deferral duration alone was not a sufficient factor to predict donor return. Since
short lapsing periods between attempts are believed to predict a larger number of future
donations (Kheiri & Alibeigi, 2015; Ownby, Kong, Watanabe, Tu, & Nass, 1999), higher return
rates might follow deferrals of shorter durations.
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1.2.4.6 Career stage
The blood donation process can be regarded as a cyclic process comprised of (a) an index
donation, (b) a required deferral period (the period when the donor is not allowed to donate
after having donated blood), (c) an elective interval (the time when the donor can already
donate again but might decide not to) and (d) a subsequent donation attempt (James &
Matthews, 1996). As blood donation cycles repeat over and over, people are perceived to
advance on a donor career (De Kort & Veldhuizen, 2010), subject to internal cognitive and
affective modifications that are manifested in further changes in donors’ reported motivations
and deterrents (Ferguson, 1996). This should come with no surprise. Donors at the beginning
of their careers have to compute many conflicting cognitions and emotions, balancing
motivations and barriers, on top of being very susceptible to influences from their environment
(Fernández‐Montoya, López‐Berrio, & Luna del Castillo, 1998). Meanwhile, experienced
donors may have already acquired a donation habit (Masser et al., 2008), are more
knowledgeable of the donation process and less afraid or anxious (Fernández‐Montoya et al.,
1998), have developed a sense of self-efficacy (Piersma et al., 2017), and already identify
themselves with the role of donor (Charng, Piliavin, & Callero, 1988).

Therefore, just as deferrals are not homogeneously applied (Davison et al., 2019), their impact
on donors at different career stages also varies enormously. Jobuck and colleagues (1980)
found a 6 to 10% return rate among deferred first-time donors compared to a 31% return rate
among deferred repeat donors; inviting deferred donors to donate again increased the return
rate among first-time donors, but less for women. Noonan and colleagues (1981) found that
only 20 (out of a sample of 585 temporarily deferred donors) returned to donate again after
receiving an invitation letter, none of them from the group of first-time donors (34% of the
sample). Piliavin (1987) found first-time donors receiving a temporary deferral to be 25% less
likely to return for another donation within 6 months when compared to first-time donors that
were considered eligible (the difference in return rate between deferred and non-deferred repeat
donors at 6 months was only 15%). Custer and colleagues (2007) found the impact of a
temporary deferral to be much greater among first-time donors (25% of deferred donors
returned versus 47% of non-deferred donors) when compared with repeat donors (82% of
deferred donors returned versus 86% of non-deferred donors) over a 5-year post-deferral
period. Later, Custer and colleagues (2011) showed again that deferred first-time donors not
only did return less often but when they did, they took longer to return for another donation
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attempt when compared to deferred repeat donors. Zou and colleagues (2008) found the return
rate of first-time donors to vary from 6.5% to 21.6% across different deferral reasons, while
that of repeat donors with no prior deferrals ranged from 43.7% to 72.5% over 5 years.
Hillgrove and colleagues (2011) found a return rate of 20.9% among first-time donors deferred
compared to 69.9% of those not deferred. Finally, Godin and colleagues (2013) found that
donors deferred early in their donor career had 60% less chance of returning to give blood
compared to those deferred at a later time. Clement and colleagues (2021) found past deferrals
to increase the negative effect of a deferral on the likelihood of return, while previous
experience (measured as the number of years since first donation) and number of previous
donations to have a protective effect. Hence, the number of past donations before a temporary
deferral has been positively correlated to a higher likelihood of return, shorter lapsing times
between donation attempts, and higher donation frequency (Hillgrove, Moore, Doherty, &
Ryan, 2011). The reasons for these effects, however, are not totally understood (Gemelli et al.,
2018).

Among several possible reasons why people deferred on their first attempt to donate are
particularly vulnerable to the effects of a temporary deferral, the following might play a
significant role: (a) the lack of opportunity to develop a sense of competence in being able to
donate blood, i.e., self-efficacy (Bagot, Murray, & Masser, 2016); (b) not being able to
experience the positive effects of donating blood, such as feelings of ‘warm glow’ (Ferguson,
Taylor, Keatley, Flynn, & Lawrence, 2012); (c) not having developed a sense of identity as a
blood donor that could mitigate the negative experience of being deferred (Masser et al., 2008);
(d) being more likely to over-estimate the likelihood of being deferred again at a subsequent
donation attempt, or to misinterpret the deferral as permanent (Davison et al., 2019); (e) having
less positive views about the BCA’s staff (Custer et al., 2011); and (f) experiencing feelings of
rejection (Davison et al., 2019). Identifying factors that contribute with additional hassle and
further reduces the likelihood of donor return has practical implications for the design of
strategies to win-back those voluntary and unpaid donors that had their “gift” rejected (Custer
et al., 2011). Segmentation allows for more granular assessment of donor behavior such as the
identification of career-related barriers and facilitators for donor return and donation frequency,
which is appropriate for donor management and marketing purposes (Veldhuizen et al., 2013).

Just as previous donation experience increases the likelihood of return after a temporary
deferral, there is some evidence suggesting that previous deferral experience has the opposite
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effect. For instance, in an Austrian sample of blood donors, Clement and colleagues (2021)
found previous deferrals to have a negative effect in the likelihood of return after a temporary
deferral, an effect that increased with every additional previous deferral. The authors suggested
hysteresis and carry-over effects (i.e., the persistence of influence beyond the duration of the
event) to be the mechanisms responsible for this finding. Yet, these authors did not have access
to the reasons for the temporary deferral, and chronic medication use, non-resolved medical
conditions, as well as hard-to-quit habits and lifestyle might also explain the association of
cumulative temporary deferrals with the early termination of donor careers.

1.3 Materials and Methods
Data were obtained from the electronic records of the Rio de Janeiro’s state-run blood
collection agency which receives an average of 350 voluntary blood donors per day and
supplies blood products to about 200 health facilities, besides housing an Hematology service
that assists approximately 10,000 patients (Hemorio, 2019). The data set used in this working
paper consisted of de-identified information on donation attempts and successful whole-blood
donations from close to 1.2 million voluntary and unpaid donors from 1995 to 2020. Besides
demographic information (sex, self-reported race, age at donation attempt, and highest
education attained), donation-attempt related parameters included outcome (temporary
deferral, or successful donation), reason and duration of the temporary deferral, donation
frequency and time-lapse between attempts.

Since we were interested in the effect of temporary deferrals on donation behavior, descriptive
statistics were undertaken considering the donation attempt as the unit of analysis. We made
this decision based on the fact that the donation attempt is dependent on the prospective donor’s
intention and behavior, while the accomplishment of a successful donation is not under her
discretionary power. Reasons for temporary deferrals included low hemoglobin, high-risk
sexual behavior, recent tattoos or piercings, feeling unwell, low blood pressure or pulse, donors
who had second thoughts or could not wait, among others. For practical purposes, deferral
reasons were combined to create eleven type-based categories to make results comparable with
other relevant research projects that described deferrals in Brazil (e.g., Gonçalez et al., 2013)
and elsewhere (Custer et al., 2011). As an example, measures of pulse rate or blood pressure
considered to be out of the normal range were grouped in one single category, as in Custer et
al., 2011. Accordingly, sexual conduct associated with increased risk of exposure to infectious
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agents was grouped with a recent tattoo, piercing, and use of illicit drugs into the high-risk
behaviors category. Several medical conditions were grouped under medical diagnoses, and
were separated from feeling unwell, colds, and/or high temperature, the latter being a very
common reason for temporary deferrals that carries practical differences when compared with
the former category. Prolonged fasting, insufficient sleep, and use of alcohol were grouped
under other deferral reasons. The remainder categories were medication use, other infectious
exposures (e.g., travel to areas endemic to certain infectious diseases), could not wait or
changed mind (the main identifier of donor-initiated deferrals), weight (e.g., low body weight,
obesity), and vaccination (see list of deferral reasons under each deferral group at Appendix
A1).

The length of the deferral period varied from as little as 1 day (e.g., could not wait or changed
mind) to as long as 5 years (e.g., pulmonary tuberculosis). We grouped deferrals by duration
to assess if the length of externally imposed postponement affected return rate, besides the
deferral reason itself. Deferral duration is under staff discretionary power, and \ one single
deferral reason was eventually associated with various durations (within a certain range).
Categories were chosen to closely resemble those of other research papers in the blood donation
literature, as well as to allow for more granularity in the analysis of information. Duration
categories were as follows: one day, two to 30 days, 31 to 180 days, and 181 to 1825 days. Yet,
less than 1% of the deferrals within this latter group had a duration of more than 365 days.

The year range in which the deferral occurred was also identified as a relevant parameter since
patterns of response to deferrals might be subject to updates in regulations issued by medical
authorities (e.g., eligibility criteria, deferral duration), and any unobserved changes in social or
cultural perceptions related to blood donation and temporary deferrals. We created five year
ranges: 1995 – 1999, 2000 – 2004, 2005 – 2009, 2010 – 2014, and 2015 – 2020.

1.3.1 Donor return patterns and distribution
We analyzed the distribution of returns (and the time elapsed until next donation attempt, for
those who did return) during the follow-up period based on the reason for the deferral, the
duration of deferral, and the potentially stigmatizing properties of the deferral.1 Distribution of

1

For the purposes of this study, deferral reasons applied to prospective donors who reported sex- or drugrelated high-risk behavior were considered as potentially associated with the perception of stigma.
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returns was also analyzed across sex, race, age, education groups, previous donation and
previous deferral experience. We assessed the distribution of return and time elapsed until the
next donation attempt to measure the impact of temporary deferrals on donor behavior for
prospective donors that had attempted to donate between January 1 st, 1995, and December 31st,
2020. The follow-up period was of 60 months for all individuals. We established this limit as,
due to the long observed time range, only individuals attempting to donate in early years would
be observed for the longest periods, and any long-term trends in return rates and donor pool
composition could confound the observed results.

1.3.2 Time until next donation attempt
Since Brazilian regulation determines that men must wait 60 days until they can donate again,
up to a limit of four times a year, and women must wait 90 days, up to three times a year, time
until next donation attempt was calculated as follows: (a) when the previous attempt had turned
into a successful donation, the required deferral period (60 days for men, 90 days for women)
was subtracted from the time elapsed between donation attempts; (b) when the previous attempt
had turned into a temporary deferral, the deferral period attributed to the deferral reason was
subtracted from the time elapsed between donation attempts. This way, we were able to assess
the variance in the elective interval, which is under the discretion of the prospective donor
(Custer et al., 2007; James & Matthews, 1996).

We used Kaplan-Meier survival curves to plot the time to return stratified by deferral status
and selected donor demographical and behavioral characteristics. In this modality of survival
analysis, the outcome measure is the time elapsed until an event occurs, and the curve depicts
the probability of the occurrence of the event of interest (termed failure in survival analysis)
considering the number of individuals at risk at each moment in time (David & Mitchel, 2012,
chapter 2). The time to return (termed survival) was defined as the time elapsed until the next
donation attempt took place during the period of observation for those individuals with and
without a temporary deferral on the index observation. The analysis was “right-censored”,
meaning that we could only calculate the survival time for the events that occurred during the
observation period. Some demographical characteristics (race, age, and education) and year
range were aggregated in fewer categories to allow for the emergence of relevant patterns and
ease of interpretability.
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1.3.3 Multivariate models
We used a series of Cox proportional-hazards models for recurrent events to assess the
influence of deferrals on return rates. The unit of analysis was the donation attempt and
standard errors were clustered at the individual level. Our main dependent variable (DV) was
determined as a donation attempt occurring within the observation period. Deferral periods,
mandatory or related to specific deferral reasons, were subtracted from the number of days
between donation attempts, and the result was transformed in months. The sample was
censored to the right by the end of the follow-up period in December 2020.

Our main independent variable (IV) indicated a temporary deferral in a given attempt to assess
its effect on donor’s return. We controlled in the Cox models for donor’s sex, self-reported
race, age-range, education-range, the motive for donation attempt (replacement vs.
spontaneous), if the prospective donor had ever had a previous successful donation, and if she
had ever had a previous deferral. We also created year-ranges (5-years long) to account for any
temporal pattern in donor return over time. Analyses also controlled for the rank order of
donation attempts. We were interested in the effect of changes in donor behavior as she moved
forward in the donor career since we believed that those changes are determined by the cascade
of cognitive, affective, and behavioral consequences that unfold over repeated interactions with
the BCA. We stratified donor attempts up to the 10th attempt, covering a period that is
considered to be determinant to changes in donor behavior (Ferguson, Atsma, De Kort, &
Veldhuizen, 2012).

Additionally, for the sake of robustness, we applied matching strategies to control for the
confounding influence of the observed variables. This technique matches each treated unit (a
temporarily deferred prospective donor) to all possible control units (non-deferred) with the
same values on all the demographic and prior-behavior covariates, forming subclasses such
that within each subclass all units (treatment and control) have the same covariate values,
which allowed to reduce imbalance between the groups. Coarsened exact matching (CEM)
was used based on the aforementioned control variables, and Cox proportional-hazards models
with inverse probability weighting (as calculated by the coarsened exact matching) were
estimated (Blackwell, Iacus, King, & Porro, 2009; Iacus, King, & Porro, 2012). For that matter,
the following set of models is presented: a main effect model without covariates (Model 1), a
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model with covariates (Model 2), and a model with groups balanced by the CEM weights
(Model 3).

The aforementioned models have the donation attempt as the unit of analysis (recognizing the
dependency across repeated measures of the same donor by clustering the standard errors) and
control for individual characteristics with covariates representing donor and donation attempt
characteristics. As a robustness check, we estimated a linear probability model having as the
dependent variable a binary indicator (1 = returned, 0 = did not return), and individual fixedeffects.

To further explore the effect of previous deferral on return rates, we performed additional
analyses exclusively on the sample of donation attempts to which a temporary deferral was
applied by the medical staff. We compared the return rates between donation attempts when
the donor had not yet experienced a previous deferral against those when the donor had
experienced one or more temporary deferrals in the past. For these models, the independent
variable was binary and indicated if an attempt turned into the first (0) or the second or greater
(1) deferral episode. We followed the same sequence of models previously described.

We also evaluated heterogeneous effects by (a) splitting the sample according to demographic
and behavioral variables to assess whether donor characteristics were associated with
likelihood of return after the temporary deferral, and (b) testing the interaction between the
indicator of a deferral and the dummy that indicated selected (and aggregated) demographic
and behavior characteristics. Finally, we evaluated heterogeneous effects of the deferrals across
different deferral reasons (stigmatizing vs non-stigmatizing), using a pre-registered survey to
validate the operationalization of stigma and matching stigmatizing to non-stigmatizing
deferred donation attempts across perceived effort necessary to change behavior to become
eligible again. Approval for the study was obtained from an institutional review board
(Plataforma Brasil #2596206). Because data on blood donation were routinely collected at the
BCA and no personal identifiers were transmitted to the authors, the board waived the
requirement for individual consent. Analyses were performed using Stata MP version 15.1
(StataCorp).
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1.4 Results
1.4.1 Descriptive statistics
During the observed period (i.e., from January 1995 to December 2020), there were 2,428,471
donation attempts 2 from 1,196,488 prospective donors that resulted in 1,994,752 successful
donations. Female donors represented 37.3% of the donor pool and performed 32.4% of
donation attempts. White and Multiracial individuals represented 86.4% of the study sample,
Black being the third most common self-reported race. Donor’s median age at first attempt was
30 years (mean 32.4, SD 10.9; in Brazil, donors must be older than 16 years old and younger
than 60 years old at their first attempt). The sample was predominantly represented by educated
individuals, with more than 65% of them having reached at least 9 years of education. Among
the donation attempts that did not turn into a successful donation, there were 402,175 temporary
deferrals (17% of all attempts) after the screening interview, and 19,811 (1% of all attempts)
instances in which donors could not wait or changed their mind. The majority of temporarily
deferred prospective donors were deferred only once (89.3%), while 8.3% of them were
deferred twice, and less than 3% were deferred three or more times. Deferrals were more
frequent at the beginning of donor careers, falling most significantly in the first (64.0%) and
second (14.7%) attempts.

The distribution of deferrals was not homogenous across donor demographic and behavioral
characteristics (see table 1.1). Overall3, donation attempts ended in temporary deferrals more
often for female (25.4%) than for male (13.5%) prospective donors (see table at Appendix A2
for percentage sums along rows). Temporary deferrals were disproportionally applied to
individuals from ethnic minorities (in our sample, Black, and Asian) than those Multiracial and
White. Moreover, younger individuals (particularly those under 26 years old) and those more
educated were also temporarily deferred more often (21.7% and 19.0%, respectively). There
were no apparent differences in the incidence of deferrals across donors with different previous
deferral status or reported motives. However, prospective donors who didn’t have a previous
donation attempt (mostly those in their first attempt) were deferred at a much higher rate than
those who did have: 25.8% against 7.2%. Last, there was apparently a growing trend in the

2

For the purposes of this study, we excluded from the analyses the data from those individuals that over the
course of their careers were definitively deferred at some point due to any medical reason.
3 For the following descriptions, the unit of analysis was the donation attempt.
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incidence of deferrals over time, ranging from 13.5% in the first year-range to 18.3% in the
last (with a “spike” of 21.6% in the period between 2010 and 2014).

Low hemoglobin was the most frequent reason for temporary deferrals (24.4%), followed by
high-risk behavior (18.4%) and medical diagnoses (11.6%) (see table 1.2). Deferral reasons
varied across donor subgroups. As expected, the incidence of anemia as a reason for deferral
was much higher among women (41.2%) than for men (9.3%). The most common reasons for
temporary deferrals among males, in comparison with female prospective donors, were highrisk behavior (25.1% vs. 10.9%) and medical diagnoses (13.8% vs. 9.1%). Anemia was also a
relevant reason for deferral among racial minorities (Black, Indigenous, and Asian) compared
with those Multiracial and White. High-risk behavior was more frequent among younger
compared with older prospective donors. The frequency of medical diagnoses across age
groups was uniform, although older prospective donors were deferred more often due to
medication use and issues related to blood pressure and pulse. Blood pressure and pulse were
also a more frequent cause of temporary deferral among those with lower education levels.
Importantly, the most frequent deferral reasons for those attempts with a previous deferral were
anemia, followed by high-risk behavior and medical diagnoses, conditions that are either
chronic or hard to change.
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Table 0.1 Descriptive statistics of the study sample
Demographics
Sex, No.(%)
Male
Female
Race ,No.(%)
Asian
Black
Indigenous
Multiracial
White
Missing
Age, y
Mean (SD)
Age, No.(%)
< 26
26 - 35
36 - 45
> 45
Education, No.(%)
<9
9 - 11

Attempts

Eligible

Deferred

1642636
785835

(67.6)
(32.4)

1420458
586027

(70.8)
(29.2)

222178
199808

(52.7)
(47.3)

6004
146935
608
950795
1128421
195708

(0.2)
(6.1)
(0.0)
(39.2)
(46.5)
(8.1)

4707
116703
463
784985
936336
163291

(0.2)
(5.8)
(0.0)
(39.1)
(46.7)
(8.1)

1297
30232
145
165810
192085
32417

(0.3)
(7.2)
(0.0)
(39.3)
(45.5)
(7.7)

34.7

(11.1)

35.0

(11.0)

33.7

(11.6)

610275
767699
587051
463446

(25.1)
(31.6)
(24.2)
(19.1)

478100
644640
498514
385231

(23.8)
(32.1)
(24.8)
(19.2)

132175
123059
88537
78215

(31.3)
(29.2)
(21.0)
(18.5)

768502
1060101

(31.6)
(43.7)

646718
873976

(32.2)
(43.6)

121784
186125

(28.9)
(44.1)

599868

(24.7)

485791

(24.2)

114077

(27.0)

1324810
1103661

(54.6)
(45.4)

982397
1024088

(49.0)
(51.0)

342413
79573

(81.1)
(18.9)

2083166
345305

(85.8)
(14.2)

1714873
291612

(85.5)
(14.5)

368293
53693

(87.3)
(12.7)

1496608
931863

(61.6)
(38.4)

1232812
773673

(61.4)
(38.6)

263796
158190

(62.5)
(37.5)

405474
546075
503949

(16.7)
(22.5)
(20.8)

350557
463454
412906

(17.5)
(23.1)
(20.6)

54917
82621
91043

(13.0)
(19.6)
(21.6)

2010 - 2014

457656

(18.8)

358779

(17.9)

98877

(23.4)

2015 - 2020

515317

(21.2)

420789

(21.0)

94528

(22.4)

> 11
Prev. donation, No.(%)
No
Yes
Prev. deferral, No.(%)
No
Yes
Motive, No.(%)
Spontaneous
Replacement
Year Range, No.(%)
1995 - 1999
2000 - 2004
2005 - 2009
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199808

132175

123059
88537

78215

26 - 35
36 - 45

186125
114077

98877
94528

2010 - 2014
2015 - 2020

421986

82621
91043

Total

54917

2000 - 2004
2005 - 2009

(100.0)

(23.4)
(22.4)

(19.6)
(21.6)

(13.0)

(37.5)

1995 - 1999

(62.5)

263796

Replacement
158190
Year Range, No.(%)

Spontaneous

Motive No.(%)

(12.7)

(87.3)

53693

Prev. deferral, No.(%)
No
368293

Yes

(81.1)
(18.9)

(44.1)
(27.0)

(28.9)

(31.3)

(7.7)

(39.3)
(45.5)

342413
79573

No
Yes

Prev. donation, No.(%)

9 - 11
> 11

Education, No.(%)
<9

121784

(18.5)

32417

Missing

Age, No.(%)
< 26

> 45

(29.2)
(21.0)

165810
192085

Multiracial
White

(7.2)
(0.0)

1297

30232
145

Black
Indigenous

(0.3)

(47.3)

(52.7)

Asian

Race, No.(%)

222178

Female

Temporarily
deferred

Sex, No.(%)
Male

Demographics

(24.4)

(26.4)
(29.8)

(21.3)
(25.5)

(14.2)

(18.8)

(27.7)

(42.3)

(21.8)

(22.8)
(31.4)

(25.1)
(26.7)

(21.2)

(23.0)

(24.9)
(27.3)

(22.9)

(25,8)

(25.2)
(21,7)

(34.6)
(31.7)

(38.9)

(41.2)

(9.3)

Low Hct
and/or
Hb

(18.4)

(19.2)
(13.4)

(20.5)
(21.8)

(16.5)

(19.4)

(17.7)

(9.8)

(19.6)

(20.0)
(11.5)

(20.5)
(16.4)

(16.9)

(7.0)

(20.0)
(12.3)

(27.6)

(17,5)

(19.0)
(18,0)

(17.7)
(16.6)

(14.3)

(10.9)

(25.1)

High-risk
behaviors

(11.6)

(11.9)
(9.9)

(11.8)
(11.3)

(13.8)

(12.8)

(10.8)

(8.6)

(12.0)

(11.7)
(11.2)

(11.3)
(10.9)

(12.6)

(10.6)

(12.4)
(12.0)

(11.1)

(10,6)

(11.3)
(12,4)

(8.8)
(11.7)

(8.6)

(9.1)

(13.8)

Medical
diagnoses

(7.8)

(7.9)
(7.3)

(9.9)
(6.6)

(7.8)

(9.6)

(6.8)

(4.6)

(8.3)

(8.2)
(6.2)

(8.2)
(6.9)

(8.2)

(5.8)

(7.9)
(7.1)

(9.5)

(7,0)

(8.1)
(7,9)

(6.9)
(9.0)

(7.0)

(5.9)

(9.6)

Unwell,
colds, or
fever

(8.0)

(7.1)
(9.1)

(8.9)
(7.5)

(7.1)

(8.2)

(7.8)

(7.2)

(8.1)

(7.8)
(8.7)

(7.0)
(9.7)

(7.8)

(15.7)

(6.2)
(9.2)

(4.3)

(6,9)

(7.1)
(9,2)

(6.1)
(3.4)

(6.0)

(8.2)

(7.8)

Medication

(6.0)

(5.5)
(5.4)

(5.8)
(5.0)

(9.7)

(7.0)

(5.4)

(7.7)

(5.7)

(5.5)
(7.9)

(5.1)
(4.0)

(9.3)

(14.2)

(3.3)
(7.0)

(2.9)

(9,8)

(5.8)
(5,5)

(5.8)
(2.1)

(4.5)

(4.5)

(7.3)

Blood
pressure
and/or pulse

(5.2)

(5.4)
(8.0)

(3.6)
(3.8)

(4.8)

(5.2)

(5.2)

(4.8)

(5.3)

(5.1)
(5.6)

(4.4)
(8.3)

(3.6)

(6.3)

(5.7)
(6.1)

(3.6)

(3,5)

(4.7)
(6,2)

(3.4)
(4.8)

(5.4)

(4.8)

(5.6)

Other
infectious
exposures

(3.1)

(2.5)
(3.7)

(3.3)
(2.5)

(3.5)

(2.9)

(3.2)

(2.2)

(3.2)

(3.5)
(1.4)

(3.3)
(3.2)

(2.6)

(1.7)

(2.9)
(2.1)

(4.7)

(2,5)

(3.2)
(3,2)

(2.6)
(4.1)

(3.5)

(4.6)

(1.7)

Weight

(2.7)

(1.3)
(3.0)

(1.9)
(5.2)

(1.2)

(2.3)

(2.9)

(3.1)

(2.6)

(2.2)
(4.4)

(2.8)
(2.7)

(2.4)

(2.4)

(3.1)
(2.5)

(2.5)

(2,0)

(2.8)
(2,7)

(2.7)
(3.4)

(1.8)

(2.1)

(3.1)

Vaccination

(8.2)

(8.0)
(4.7)

(7.8)
(6.2)

(18.7)

(11.1)

(6.5)

(4.7)

(8.7)

(8.8)
(5.9)

(8.0)
(5.1)

(11.4)

(8.4)

(8.5)
(9.3)

(7.1)

(10,7)

(8.3)
(7,9)

(7.5)
(8.3)

(5.9)

(5.0)

(11.1)

Other
deferral

(4.7)

(4.7)
(5.6)

(5.1)
(4.6)

(2.8)

(2.5)

(6.0)

(5.1)

(4.6)

(4.4)
(5.9)

(4.4)
(6.2)

(3.8)

(4.9)

(5.1)
(5.2)

(3.8)

(3,7)

(4.5)
(5,2)

(3.9)
(4.8)

(4.2)

(3.8)

(5.5)

Could not
wait, changed
mind

Table 0.2 Distribution of deferral types, stratified by demographical characteristics
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To have a rough estimate of the effect of deferrals on donor behavior, we looked at how did
the distribution of returns varied across different demographical and behavioral characteristics
(see table 1.3). We found that being female, older, and having a lower education level were
associated with a lower proportion of returns after a temporary deferral. Overall, self-reported
race did not seem to significantly affect donor return except for Asian (positively) and
Indigenous (negatively), groups that were nevertheless underrepresented in the sample.
Moreover, we found that donors who had a previous successful donation returned more
frequently after a temporary deferral than those who didn’t 4, the same pattern being observed
for those prospective donors who reported a spontaneous motive compared with those that
reported replacement. The frequency of returns after a temporary deferral displayed an inverted
U-shape over time, even considering that prospective donors that were deferred in the latter
year-range might not have been able to return yet.

4

Although data in table 1.3 might suggest that prospective donors that had a previous deferral returned more
often than those who didn’t, one should consider that most deferrals are applied to donors at their first donation
attempt, a group of donors who display low return rates irrespective of the deferral status.
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Table 0.3 Frequency of returns stratified by deferral status, demographical and
behavioral characteristics
Eligible
Demographics
Sex, No.(%)
Male
Female
Race, No.(%)
Asian
Black
Indigenous
Multiracial
White
Missing
Age, y
Mean (SD)
Age, No.(%)
< 26
26 - 35
36 - 45
> 45
Education, No.(%)
<9
9 - 11
> 11
Prev. donation, No.(%)
No
Yes
Prev. deferral, No.(%)
No
Yes
Motive, No.(%)
Spontaneous
Replacement
Year Range, No.(%)
1995 - 1999
2000 - 2004
2005 - 2009
2010 - 2014
2015 - 2020

Did not return

Deferred
Returned

Did not return

Returned

689375
333986

(48.5)
(57.0)

731083
252041

(51.5)
(43.0)

158633
148260

(71.4)
(74.2)

63545
51548

(28.6)
(25.8)

1657
52753
275
399402
488107
81167

(35.2)
(45.2)
(59.4)
(50.9)
(52.1)
(49.7)

3050
63950
188
385583
448229
82124

(64.8)
(54.8)
(40.6)
(49.1)
(47.9)
(50.3)

769
21734
121
120815
140380
23074

(59.3)
(71.9)
(83.4)
(72.9)
(73.1)
(71.2)

528
8498
24
44995
51705
9343

(40.7)
(28.1)
(16.6)
(27.1)
(26.9)
(28.8)

34.5

(11.1)

35.4

(10.9)

33.9

(11.8)

33.3

(11.1)

264257
327715
242348
189041

(55.3)
(50.8)
(48.6)
(49.1)

213843
316925
256166
196190

(44.7)
(49.2)
(51.4)
(50.9)

96424
88021
63307
59141

(73.0)
(71.5)
(71.5)
(75.6)

35751
35038
25230
19074

(27.0)
(28.5)
(28.5)
(24.4)

325701
433228
264432

(50.4)
(49.6)
(54.4)

321017
440748
221359

(49.6)
(50.4)
(45.6)

90590
133550
82753

(74.4)
(71.8)
(72.5)

31194
52575
31324

(25.6)
(28.2)
(27.5)

681279
342082

(69.3)
(33.4)

301118
682006

(30.7)
(66.6)

272273
34620

(79.5)
(43.5)

70140
44953

(20.5)
(56.5)

929324
94037

(54.2)
(32.2)

785549
197575

(45.8)
(67.8)

278349
28544

(75.6)
(53.2)

89944
25149

(24.4)
(46.8)

520403
502958

(42.2)
(65.0)

712409
270715

(57.8)
(35.0)

178226
128667

(67.6)
(81.3)

85570
29523

(32.4)
(18.7)

195705
220812
173375
173092
260377

(55.8)
(47.6)
(42.0)
(48.2)
(61.9)

154852
242642
239531
185687
160412

(44.2)
(52.4)
(58.0)
(51.8)
(38.1)

40803
57615
62000
71827
74648

(74.3)
(69.7)
(68.1)
(72.6)
(79.0)

14114
25006
29043
27050
19880

(25.7)
(30.3)
(31.9)
(27.4)
(21.0)

Note: data on the proportions of eligible donors that returned are displayed for the sake of comparison

We also looked at the distribution of returns across dimensions that are related to the deferral,
such as the medical reason why the donor was deferred, the duration of the deferral, and
whether the deferral reason could carry the perception of stigma (see table 1.4). Among deferral
reasons, vaccination and donor-initiated deferrals (could not wait, changed mind) were related
to higher proportions of donor return, followed by unwell, colds, and/or high temperature, and
low hemoglobin. The deferral reasons that had a greater negative impact on donors’ careers,
with fewer donors returning for a new donation attempt, appeared to be high-risk behavior,
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medication use, and issues related to blood pressure and/or pulse and weight. We assessed if
there were differences in donor behavior related to whether the deferral could be perceived as
stigmatizing. For the purpose of this research, we considered as potentially stigmatizing those
deferral reasons that were related to sex- and drug-related behavior (see further discussion on
stigma and return rates below; see complete list of stigmatizing deferral reasons at Appendix
B1). We observed that the proportion of donors who returned after a potentially stigmatizing
deferral reason was smaller than donors deferred for a non-stigmatizing reason. Moreover,
deferral duration was inversely correlated with donor return, and shorter duration was
associated with a higher proportion of donor return.5

Table 0.4 Distribution of temporary deferrals according to the rank order of deferral
reasons, deferral duration and perception of stigma, and proportion of deferred that
returned
Temporary Deferrals
Returned
Deferral reasons according to REDS classification,
No.(%)
Low Hct and/or Hb
102945 (24.4)
32740 (31.8)
High-risk behaviors
77452 (18.4)
15498 (20.0)
Medical diagnoses
48805 (11.6)
12832 (26.3)
Medication
33666 (8.0)
6954 (20.7)
Unwell, colds, and/or high temperature
33113 (7.8)
9654 (29.2)
Blood pressure and/or pulse
25261 (6.0)
5732 (22.7)
Other infectious exposures
22030 (5.2)
5287 (24.0)
Weight
12976 (3.1)
1976 (15.2)
Vaccination
11204 (2.7)
4783 (42.7)
Other deferral
34723 (8.2)
12138 (35.0)
Could not wait, changed mind
19811 (4.7)
7499 (37.9)
Deferral duration, No.(%)*
One day
37426 (9.3)
14413 (38.5)
Two to 30 days
128660 (32.0)
34795 (27.0)
31 to 180 days
129819 (32.3)
38383 (29.6)
181 to 1825 days
106270 (26.4)
20003 (18.8)
Stigmatizing deferral, No.(%)*
No
330792 (82.3)
92980 (28.1)
Yes
71383 (17.7)
14614 (20.5)
Note: *only data from staff-applied temporary deferrals are described; “could not wait, changed mind” not
included.

5

We also assessed the distribution of returns for different demographical and behavioral characteristics across
deferral reasons. Please, refer to table at Appendix A3, and see Kaplan-Meier curves at Appendix A4 and A5.
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1.4.2 Time to return and donation
We plotted the time in months to return using Kaplan-Meier curves, representing failure
(attempt to donate blood) instead of survival and inverse probability weights. These descriptive
curves represent the cumulative proportion of observed donation attempts (successful or
deferred) that were followed by another donation attempt (failure) in a given time interval after
the end of the deferral period. Deferred donors’ cumulative return comprised around ¾ of that
of eligible donors (see figure 1.1a), and reached a maximum of roughly 30% at 60 months,
which means that deferred donors might take longer to attempt to donate again. There appeared
to be no difference on the time until next return across sex, race and age for deferred donors,
although deferrals seemed to delay return for those less educated (see figures 1.1b to 1.1e).
Marked differences were however revealed in the curves that compared different motives and
previous experience: replacement-motivated donors (see figure 1.1f) and those without a
previous successful donation (see figure 1.1g) were less likely to return as a whole. Last, time
until next attempt appeared to be shorter for donation attempts placed in the earlier year-ranges
compared with those in the later ranges (see figure 1.1h).

It is important to keep in mind the non-linear nature of survival analysis when interpreting the
Kaplan-Meier curves. For example, while the absolute difference in return rates is similar
across deferred and eligible donors for first-time and repeated donors (even slightly higher for
repeat donors), survival analysis considers hazard-ratios more than additive effects. Thus, as
the return rate for eligible repeat donors is much higher than for eligible first-time donors, the
hazard ratio associated with a deferral (i.e. return rate for deferred divided by return rate for
eligible) is smaller for repeat donors (see table 1.5). The same reasoning applies to the motive
of the donation attempt, with a larger effect of deferrals when the motive is spontaneous rather
than replacement.
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Figure 0.1 Kaplan-Meier curves of donor return
a)

b)

c)

d)

e)

f)
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Figure 0 Kaplan-Meier curves of donor return (continued)
g)

h)

Note: 1a. Eligible vs. deferred; 1b. Sex; 1c. Race; 1d. Age; 1e. Education; 1f. Motive for donation; 1g. Previous
donation; 1h. Year range of donation attempt. CEM weights were applied for the estimation of curves.

1.4.3 Multivariate models
1.4.3.1 Cox proportional hazard models
We used Cox-based models to assess the likelihood of return and we found a main effect of
deferral on donor return rates. The coefficients of interest are the hazard ratio for deferred and
eligible attempts. Values smaller than 1 indicate a negative effect, and conversely, values
higher than 1 represent a positive effect. Results from the survival analysis models with and
without matching revealed main-effect hazard ratio coefficients of .612 to .451, respectively
(see table 1.5). This means that deferred donors had a 48.8 % (1 - .612) to 54.9% (1 - .451)
decrease in chances of return in comparison to non-deferred donors (p < .001). Results held
when covariates were included in the models. Compared to men, women had lower chances
of return (a 13% decrease, p < .001), while Multiracial and Black had greater chances of return
when compared to White donors (7% and 26%, respectively, p < .001). Increasing age was
associated with diminishing chances of return, and highly educated donors were more likely to
return.

Donors whose donation attempt was motivated by a particular request from someone in need
for blood due to surgery or medical treatment (so-called “replacement”) had lower chances of
return than those that reported spontaneous motivation (a 43% decrease, p < .001). Having had
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a previous successful donation in the past increased the likelihood of return by close to 20% (p
< .001). In fact, chances of return increased significantly as donors accumulated donation
experience, which was captured by the hazard ratio attributed to the nth attempt: the later in the
career the temporary deferral was applied, the higher was the chance of donor return. Finally,
results suggested that the likelihood of return after a temporary deferral decreased over the
years: although the estimation of return rates in the last period (2015-2020) might be shrunk
due to mechanical reasons (i.e. having a follow-up period of less than 60 months), receiving a
temporary deferral at the beginning of this decade was associated with the lowest chance of
return since the beginning of this series. This result may seem unexpected given that return
rates are the lowest among deferred and eligible in table 1.3, but it is consistent considering
that the rate of deferred attempts is growing over time (see table 1.2) and that return rates are
lower after a deferred attempt.

While these models used the attempt as the unit of analysis and control for individual
characteristics by using covariates, we alternatively estimated a general linear model with
fixed-effects at the level of the donor. The results showed a negative and significant coefficient
for the effect of deferrals on donor return (b = -.118, SE = .00, p < .001), which translates in
an estimated reduction of 12% in the probability of returning after a deferral, confirming trends
from previous estimations.

Finally, to explore the effect of the deferral recurrence on donor behavior, we performed
additional analysis on a subset of the sample comprised only of attempts in which a temporary
deferred was applied. For this purpose, the DV was a binary variable that indicated if the donor
had returned after that attempt, and the main IV was a binary variable that indicated if the donor
had ever had been previously deferred. Results that a previous deferral reduced the likely of
return by close to 10% among deferred donors. Results held for the model that applied CEM
weights (see table 1.6).
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Table 0.5 Effects of temporary deferral (vs. being eligible) on donor return
HR
0.451***

Model 1
95% CI
(0.448 - 0.454)

Deferral
Sex
Male
Female
Race
White
Asian
Black
Indigenous
Multiracial
Missing
Age groups
< 26
26 - 35
36 - 45
> 45
Education groups
<9
9 - 11
> 11
Motive
Spontaneous
Replacement
Previous donation
No
Yes
Previous deferral
No
Yes
Attempts
#1
#2
#3 to #5
#6 to #10
Greater than #10
Year range
1995 - 1999
2000 - 2004
2005 - 2009
2010 - 2014
2015 - 2020
Observations N
2,424,227
CEM weights
No
Note: * p < 0.05, ** p < 0.01, *** p < 0.001

HR
0.571***

Model 2
95% CI
(0.567 - 0.575)

0.971***

Referent
(0.966 - 0.977)

1.514***
1.264***
1.041
1.068***
0.929***

Referent
(1.457 - 1.574)
(1.250 - 1.279)
(0.900 - 1.204)
(1.062 - 1.074)
(0.921 - 0.937)

0.847***
0.810***
0.749***

Referent
(0.842 - 0.853)
(0.804 - 0.815)
(0.743 - 0.755)

1.030***
1.066***

Referent
(1.024 - 1.036)
(1.058 - 1.075)

0.573***

Referent
(0.570 - 0.576)

1.195***

Referent
(1.181 - 1.210)

0.954***

Referent
(0.947 - 0.962)

1.736***
2.676***
4.033***
6.591***

Referent
(1.717 - 1.756)
(2.640 - 2.712)
(3.973 - 4.094)
(6.473 - 6.711)

0.819***
0.671***
0.526***
0.497***

Referent
(0.813 - 0.824)
(0.666 - 0.676)
(0.522 - 0.531)
(0.493 - 0.502)
2,424,227
No

HR
0.612***

Model 3
95% CI
(0.607 - 0.617)

2,121,393
Yes
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Table 0.6 Effects of deferrals across donors with and without previous deferrals
Model 1
HR
Previous deferral
Sex
Male
Female
Race
White
Asian
Black
Indigenous
Multiracial
Missing
Age groups
< 26
26 - 35
36 - 45
> 45
Education groups
<9
9 - 11
> 11
Previous donation
No
Yes
Motive
Spontaneous
Replacement
Attempts
#1
#2
#3 to #5
#6 to #10
Greater than #10
Year range
1995 - 1999
2000 - 2004
2005 - 2009
2010 - 2014
2015 - 2020
Observations N
CEM weights

2.383***

95% CI
(2.344 - 2.422)

Model 2
HR
0.881***

95% CI
(0.865 - 0.898)

0.988

Referent
(0.975 - 1.001)

1.539***
1.253***
0.915
0.912***
1.066***

Referent
(1.412 - 1.679)
(1.222 - 1.285)
(0.592 - 1.414)
(0.890 - 0.934)
(1.051 - 1.081)

0.799***
0.717***
0.562***

Referent
(0.786 - 0.812)
(0.704 - 0.730)
(0.551 - 0.574)

1.100***
1.185***

Referent
(1.083 - 1.118)
(1.163 - 1.207)

1.306***

Referent
(1.258 - 1.355)

0.605***

Referent
(0.596 - 0.615)

2.368***
3.449***
5.153***
8.155***

Referent
(2.325 - 2.412)
(3.322 - 3.580)
(4.918 - 5.399)
(7.745 - 8.587)

0.760***
0.610***
0.496***
0.498***

Referent
(0.743 - 0.778)
(0.596 - 0.624)
(0.484 - 0.508)
(0.485 - 0.511)

Model 3
HR
0.920***

95% CI
(0.890 - 0.951)

399,824

399,824

142,709

No

No

Yes

Note: * p < 0.05, ** p < 0.01, *** p < 0.001
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1.4.3.2 Heterogeneous effects across demographical and behavioral characteristics
To evaluate heterogeneous effects, (a) we split the sample across a set of donors’
demographical and behavioral characteristics, and (b) running models to test the interaction
between the indicator of the deferral and the indicator of demographical and behavioral
characteristics (some characteristics, such as race, age and education, had their comparison
groups collapsed in fewer categories for practical reasons). By doing so, we were able to (a)
compare return rates within groups across deferral status (see “Simple main-effects” column
on table 1.7), and (b) look out for deferral effects that were contingent on specific donor
characteristics (see “Interactions” column on table 1.7). For example, women that were
temporarily deferred were 37.8% (1 – .618) less likely to return than women who were
considered eligible after the screening interview. The effect of a deferral was more intense for
men, who were 39.7% less likely to return after being deferred. Yet, the coefficient for the
interaction term that analyzed the effect of the deferral contingent on donor’s sex was not
significant, suggesting that we cannot reject the hypotheses that there is no difference between
the return rates of deferred man and women. Moreover, return rates of deferred White and Nonwhite donors in the split sample models was similarly reduced compared those deemed eligible.
The non-significance of the interaction term for race supports the finding that for this study
sample the effect of deferrals on return rates was not contingent on being White or not.
Moreover, younger prospective donors were 36.4% (1 - .636) less likely to return after being
deferred when compared to those at the same age group considered eligible to donate, while
older prospective donors were 42.4% less likely to return after being deferred. The interaction
term for the indicator of age suggested that the difference between the observed return rates
was statistically significant, and that the negative effect of deferrals was contingent on being
older. In turn, less educated prospective donors that were deferred were 41.9% (1 – .581) less
likely to return, while their more educated counterparts were only 37.6% less likely to return
when compared to those eligible. Here, again, the coefficient of the interaction term for
education suggested that the negative effect of deferrals was contingent on being less educated.
Having had a previous successful donation in the past protected donors’ careers in the sense
that the effect of a deferral for those with a previous donation was less negative than for those
without one when compared with their eligible counterparts (34.0% vs. 44.5%, respectively).
This difference in return rates was significant, as suggested by the confidence intervals for the
respective interaction term. Moreover, being deferred when presenting to make a spontaneous
donation was associated with a decrease of 38.3% in the chance of return while being deferred
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when presenting to make a replacement donation is associated with a decrease of 42.6% in the
chance of return when compared with their eligible counterparts. This difference in return rates
was also significant, and suggested that the effect of deferrals was contingent on donation
motive. Last, the difference in return rates for those attempts that occurred in the earlier
compared to the later year-ranges was not statistically significant.

Table 0.7 Effects of deferrals on donor return in models with split samples across main
demographical and behavioral characteristics
Simple main-effects
HR
95% CI
Sex
Male
Female
Race
White
Non-white
Age (years)
< 36 years
≥ 36 years
Education (years)
< 9 years
≥ 9 years
Previous donation
No
Yes
Motive
Spontaneous
Replacement
Year range
1995 - 2004
2005 - 2015
Coarsened exact matching

HR

Interactions
95% CI

0.607***
0.618***

(0.600 - 0.614)
(0.610 - 0.626)

1.016

(0.999 - 1.034)

0.612***
0.612***

(0.604 - 0.620)
(0.604 - 0.620)

1.000

(0.982 - 1.018)

0.636***
0.576***

(0.629 - 0.643)
(0.568 - 0.584)

0.903***

(0.887 - 0.919)

0.581***
0.624***

(0.572 - 0.591)
(0.618 - 0.630)

1.081***

(1.060 - 1.102)

0.565***
0.660***

(0.558 - 0.571)
(0.653 - 0.667)

1.158***

(1.140 - 1.176)

0.617***
0.574***

(0.610 - 0.623)
(0.565 - 0.584)

0.942***

(0.924 - 0.960)

0.607***
0.617***

(0.598 - 0.615)
(0.609 - 0.625)
Yes

1.014

(0.995 - 1.033)
Yes

Note: * p < 0.05. ** p < 0.01, *** p < 0.001. The “Interactions” column shows coefficients of the interactions
between the indicator of each demographic or behavior characteristic and the indicator of a deferral.

1.4.3.3 Stigma and blood donation
The analysis of heterogeneous effects of stigma required some additional procedures to validate
its operationalization. To test the assumption that reasons for deferral vary on the degree of
stigma they are perceived to carry, we first selected a pool of supposedly stigmatizing (drugand sex-related deferrals) and non-stigmatizing reasons available in our dataset that were
comparable in terms of duration (see table B1 on Appendix B1). Since stigmatizing deferrals
are applied because of reports of high-risk behavior associated with sexual conduct and drug
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use, and often require behavior change for future eligibility (i.e., change in habits and/or
lifestyle), we advanced to mitigate this confounder issue by selecting for comparison only nonstigmatizing reasons that also required some behavior or lifestyle change. By doing so, we
expected deferral reasons not to vary in this dimension (i.e., all of the selected reasons should
require some effort to change behavior in order to become eligible again), but to vary in the
extent to which they could be perceived to carry stigma (i.e., the selected reasons should be
perceive either as stigmatizing or non-stigmatizing).

We posted a preregistered online survey on Facebook in February 2021; it was in Portuguese
and targeted Brazilian respondents. The proceedings of the online survey were preregistered at
AsPredicted as "Stigma and blood donation – Rio de Janeiro. February 2021 (#57224)".6
Following the preregistered rules, we analyzed data from the first 400 responses, yielding 301
valid responses (99 were incomplete surveys). Respondents were first introduced to the concept
of stigmatizing and non-stigmatizing deferral reasons. They were then presented with six pairs
of deferral reasons that required similar effort to change behavior (or lifestyle) in order to
become eligible again; one reason in the pair was a presumably non-stigmatizing deferral
reason, and the other was a randomly selected reason drawn from the set of 11 presumably
stigmatizing deferral reasons (see table B1 on Appendix B1). Respondents were asked to
indicate the reason they considered more stigmatizing within each pair.

We used logistic regression with a dummy as the independent variable, indicating its expected
classification (1 = stigmatizing; 0 = non-stigmatizing) and the participants’ assessment of that
reason as the dependent variable (1 = reason perceived as more stigmatizing; 0 = reason
perceived as less stigmatizing). Clustered standard errors at the individual level were used to
assess the association between these two variables. Results showed that the presumably more
stigmatizing deferral reasons were indeed perceived as such by the participants (b = .97, SE =
.15, p < .001). We repeated this analysis for each supposedly stigmatizing deferral reason (see
table B2 on Appendix B1). Three stigmatizing deferral reasons were excluded from the list
because they were not consistently perceived as stigmatizing by the respondents. The authors
then coded the remaining items as sex-related or drug-related reasons according to their
purported nature. After the exclusion of these deferral reasons, the aggregated results remained
largely unchanged (b = 1.21, SE = .18, p < .001).

6

Available on Appendix B2.
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We estimated the effects of stigmatizing (vs non-stigmatizing) deferrals using 87,999 (20.7%)
out of the total of 425,389 temporary deferrals that fit in the aforementioned categories. We
applied weights from CEM to balance sex- and drug-related stigmatizing and non-stigmatizing
deferrals on donor age, sex, race, education, prior donation experience, year of donation
attempt, and deferral duration.

Prospective donors deferred for stigmatizing reasons were less likely to return to the BCA
compared to those who experienced non-stigmatizing deferrals (adjusted hazard ratio = .89,
95% CI (.84, .95)). The drop was stronger for drug-related (.66, 95% CI (.58, .74)) than for
sex-related deferrals (.91, 95% CI (.85, .96)). While the reduction in return rates following
drug-related deferrals was homogeneous across sociodemographic characteristics, sex-related
deferrals were associated with a milder reduction in return rates among male (.93, 95% CI (.8,
.99)) than among female prospective donors (.82, 95% CI (.76, .88)) (see figure 1.2).

Figure 0.2 Kaplan-Meier Curves and Hazard Ratios for 60-Month Return Rate Across
Prospective Donors’ Sex
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1.5 Discussion
In our sample, we observed that prospective donors were not indifferent to temporary deferrals:
their behavior were neither unchanged, as rational theories would predict, nor uniformly
harmed, as previous research would suggest. Instead, we observed many heterogeneous effects
related to age, race, previous donation behavior, and deferral reasons characteristics. Overall,
deferrals harmed donor return, in line with other results published in the literature. In our
sample, a prospective donor was 49% less likely to donate again after receiving a temporary
deferral than after being eligible to donate, according to the results from analyses done with
matched samples. This effect was larger in size when compared to those described by most
other studies that assessed sample of donors from the U.S. (Custer et al., 2007, 2011; Zou et
al., 2008), Canada (James & Matthews, 1996), Australia (Gemelli, Hayman, & Waller, 2017),
and the Netherlands (Wevers et al., 2014), to name a few. This finding may well be related to
the intense donor management efforts deployed in high-resource countries, where deferred
donors are actively reached-out and invited to return (e.g., Clement et al., 2021). This has
practical implications for the near future, when BCA’s plan interventions to restore donor flow
after contextual changes in return rates affected by the COVID-19 pandemic.

Overall, the negative effect of a temporary deferral was reduced for the youngest people in the
sample, those more educated, those with a previous successful donation and those reporting
spontaneous motives. Older prospective donors are naturally more susceptible to medical
conditions and medication use, which also increases their risk of anticipating further deferrals
and indefinitely postponing another donation attempt. Since age is correlated with career stage,
and temporary deferrals are more frequent among donors at the beginning of their careers, it is
reassuring to see that younger prospective donors who are at greater risk of not developing the
necessary skills to further engage in a donor career are being relatively less harmed. Less
educated prospective donors might either misinterpret the meaning of a temporary deferral and
never come back, or might find other socio-economic barriers to try a further attempt.
Moreover, having successfully accomplished a previous donation in the past might have
allowed donors to be savvier about the donation process and to develop some sort of selfefficacy, therefore rendering them more resistant to the negative effect of a temporary deferral.
Also, the negative effect of a deferral was greater for those with a previous deferral, although
that might be explained by issues related to chronic conditions and hard-to-quit habits, and not
necessarily to psychological mechanisms. Last, donors stated motivation to donate was also
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associated with differences in the hazards of return: after a temporary deferral, donors were
less likely to return and took longer to do so when their motivation was of the replacement
type compared to when their motivation to donate was of the spontaneous type. This might
shed light on the positive influence of intrinsic motivation in protecting deferred donors from
ending their careers early than expected.

There appeared to be no significant effect of deferrals on donor return contingent on sex or
race, which was kind of surprising. Anemia is more common in women and, being a condition
that may oftentimes be chronic or persistent, should also contribute to lower chances of return
in the future (Newman, 2004). Moreover, many women mistakenly consider themselves
permanently unfit to donate (Boulware et al., 2002), which in addition to lack of time, fear of
needles, vasovagal reaction, lack of information related to the donation process and other
beliefs might contribute to women’s low return rates in low-resource countries (Bilal et al.,
2016). The same reasoning applies to ethnic minorities who tend to be younger than White
donors (Murphy et al., 2009), have lower hemoglobin levels (Mast et al., 2010), or meet
eligibility criteria at lower rates overall (Shaz, 2012). Yet, the large sample size and the
robustness of the statistical analysis confers convincing evidence that, at least for this study
sample, those women’s and non-white’s careers were not particularly harmed by temporary
deferrals.

Finally, we found that stigmatizing (vs. non-stigmatizing) reasons for deferrals were associated
with lower return rates. This association was stronger and more homogenous across
demographic subgroups for drug-related than sex-related deferrals. In the latter case, women
seemed to be more sensitive to the stigmatizing experience than were men. Our study extends
the findings from previous studies by showing that the negative association between deferrals
and return rates might also be dependent on the presence and type of stigma attached to the
reason for deferral. While it is known that certain populations might be particularly subject to
feelings of stigmatization and associated negative outcomes (Skelly et al., 2020), our findings
shed light on the unintended consequences that stigmatizing deferrals might have on donor
return to a broader extent.

Though these findings might have limited practical implications to donor management, since
deferrals are defined by local regulation and are not under full discretionary power of BCAs,
it is convenient to elaborate on the protective effect that a successful donation might exert on
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the longevity of donor careers, particularly among more fragile social groups. It might be that
donor’s resilience to the negative effect of a temporary deferral stems from the development
of a sense of self-efficacy, or maybe only the selection of those more intrinsically motivated.

1.6 Conclusion
Our study showed that temporary deferrals had a significant impact on donor return in a sample
of prospective donors presenting to a BCA in Rio de Janeiro, Brazil, in accordance with
observations gathered from samples of donors from high-income countries. To our knowledge,
this is the first study to assess donor likelihood of return through assessing longitudinal data
from a setting uncontaminated by donor management efforts directed at winning-back lapsing
deferred donors. The less educated and the oldest prospective donors in the pool, as well as
those with a previous deferral, those without a previous successful donation and those with
presumably less intrinsic motivation were less likely to return after a temporary deferral. While
mainly functioning under regulations issued by centralized governmental agencies and
operating under their scrutiny, Brazil’s continental dimensions and cultural diversity poses a
challenge to the unification of winning-back campaigns and interventions. Yet, the hype around
randomized experiments and choice architecture in times of widespread connectedness might
serve as sufficient motivation for testing cheap and scalable actions, such as sending SMS
messages close to the end of the deferral period (Gemelli, Thijsen, Van Dyke, Kruse, &
Davison, 2021).

Moreover, we described the effect of potentially stigmatizing reasons on donor return, an
aspect that has been neglected at large by previous studies. Yet, although on average people
avoid stigmatizing situations, it is not fully clear how these factors operate and interrelate, nor
how they interact with contextual cues. Although negative emotions have been implicated as
reasons for non-return, Hillgrove and colleagues (2012) found negative emotional reactions to
the deferral to be short‐lived, with many donors reporting not thinking much about the event
in the following days. It is also valuable to bear in mind that contexts and beliefs change over
time, and regulations to protect blood donors and recipients must adapt. Just as donor
management practices and deferral criteria changed over the second half of the 20th century
(Healy, 2010, p. 70 - 86), and again in the last couple of years (Dodd, Xu, & Stramer, 2020;
Stephenson, 2020) in response to the spread of infectious agents, the study of deferrals and
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their effect on donor behavior must be continuous and adaptable, as well as the pursue of
strategies to prevent donor losses.
Our study has many limitations. Although the Rio de Janeiro’s state-run BCA is by far the most
important hub for blood collection, it does not hold a monopoly on blood donations, thus
donors that were temporarily deferred when trying to donate there might have returned to
donate again at another public or private BCA, or in a different Brazilian region. Moreover, we
did not explore issues related to the setting where the deferral was applied, and donors
presenting to the BCA might have responded differently from those attempting to donate at
blood drives.

38

1.7 References
Agência Nacional de Vigilância Sanitária. (2004). Perfil do doador de sangue brasileiro.
Agnihotri, N. (2010). Whole blood donor deferral analysis at a center in Western India. Asian
Journal of Transfusion Science, 4(2), 116.
Allain, J. P. (2019). Current approaches to increase blood donations in resource‐limited
countries. Transfusion Medicine.
Anderson, E. T., & Simester, D. I. (2010). Price stickiness and customer antagonism. The
Quarterly Journal of Economics, 125(2), 729–765.
Bagot, K. L., Murray, A. L., & Masser, B. M. (2016). How can we improve retention of the
first-time donor? A systematic review of the current evidence. Transfusion Medicine
Reviews, 30(2), 81–91.
Bani, M., & Giussani, B. (2010). Gender differences in giving blood: a review of the
literature. Blood Transfusion, 8(4), 278.
Bednall, T. C., & Bove, L. L. (2011). Donating blood: a meta-analytic review of self-reported
motivators and deterrents. Transfusion Medicine Reviews, 25(4), 317–334.
Bellante, D., & Foster, A. C. (1984). Working wives and expenditure on services. Journal of
Consumer Research, 11(2), 700–707.
Bergadaa, M. M. (1990). The role of time in the action of the consumer. Journal of Consumer
Research, 17(3), 289–302.
Bernal, J. L., Cummins, S., & Gasparrini, A. (2017). Interrupted time series regression for the
evaluation of public health interventions: a tutorial. International Journal of
Epidemiology, 46(1), 348–355.
Berry, L. L., Seiders, K., & Grewal, D. (2002). Understanding service convenience. Journal
of Marketing, 66(3), 1–17.
Bilal, M., Haseeb, A., Zahid, I., Lashkerwala, S. S., Saeeduddin, F., Saad, M., … Tariq, A.
(2016). Knowledge, attitudes and perceptions among non-blood donor female health
care professionals. Global Journal of Health Science, 8(4), 203.
Birjandi, F., Gharehbaghian, A., Delavari, A., Rezaie, N., & Maghsudlu, M. (2013). Blood
donor deferral pattern in Iran. Archives of Iranian Medicine, 16(11), 657.
Blackwell, M., Iacus, S., King, G., & Porro, G. (2009). cem : Coarsened exact matching in
Stata, (4), 524–546.
Boulware, L. E., Ratner, L. E., Ness, P. M., Cooper, L. A., Campbell‐Lee, S., LaVeist, T. A.,
& Powe, N. R. (2002). The contribution of sociodemographic, medical, and attitudinal
39

factors to blood donation among the general public. Transfusion, 42(6), 669–678.
Cameron, A. C., & Trivedi, P. K. (1990). Regression-based tests for overdispersion in the
Poisson model. Journal of Econometrics, 46(3), 347–364.
Charles, K. S., Hughes, P., Gadd, R., Bodkyn, C. J., & Rodriguez, M. (2010). Evaluation of
blood donor deferral causes in the Trinidad and Tobago National Blood Transfusion
Service. Transfusion Medicine, 20(1), 11–14.
Charng, H.-W., Piliavin, J. A., & Callero, P. L. (1988). Role identity and reasoned action in
the prediction of repeated behavior. Social Psychology Quarterly.
Chell, K., Davison, T. E., Masser, B., & Jensen, K. (2018). A systematic review of incentives
in blood donation. Transfusion, 58(1), 242–254.
Clement, M., Shehu, E., & Chandler, T. (2021). The impact of temporary deferrals on future
blood donation behavior across the donor life cycle. Transfusion.
Cohen, J. B., & Andrade, E. B. (2018). The ADF Framework: A Parsimonious Model for
Developing Successful Behavior Change Interventions. Journal of Marketing Behavior,
3(2), 81–119.
Compernolle, V. (2017). The deferred donor. ISBT Science Series, 12(4), 405–409.
https://doi.org/10.1111/voxs.12370
Condie, S. J., Warner, W. K., & Gillman, D. C. (1976). Getting blood from collective turnips:
volunteer donation in mass blood drives. Journal of Applied Psychology, 61(3), 290.
Cox, D. R. (1972). Regression models and life‐tables. Journal of the Royal Statistical
Society: Series B (Methodological), 34(2), 187–202.
Craig, A. C., Garbarino, E., Heger, S. A., & Slonim, R. (2017). Waiting to give: stated and
revealed preferences. Management Science, 63(11), 3672–3690.
Custer, B., Chinn, A., Hirschler, N. V., Busch, M. P., & Murphy, E. L. (2007). The
consequences of temporary deferral on future whole blood donation. Transfusion, 47(8),
1514–1523. https://doi.org/10.1111/j.1537-2995.2007.01292.x
Custer, B., Johnson, E. S., Sullivan, S. D., Hazlet, T. K., Ramsey, S. D., Hirschler, N. V, …
Busch, M. P. (2004). Quantifying losses to the donated blood supply due to donor
deferral and miscollection. Transfusion, 44(10), 1417–1426.
Custer, B., Schlumpf, K. S., Wright, D., Simon, T. L., Wilkinson, S., Ness, P. M., & Study‐II,
N. R. E. D. (2011). Donor return after temporary deferral. Transfusion, 51(6), 1188–
1196.
Custer, B., Schlumpf, K., Simon, T. L., Spencer, B. R., Wright, D. J., Wilkinson, S. L., &
(REDS‐II), N. R. E. D. S. (2012). Demographics of successful, unsuccessful and
40

deferral visits at six blood centers over a 4‐year period. Transfusion, 52(4), 712–721.
David, G. K., & Mitchel, K. (2012). Survival Analysis: A Self‐Learning Text. Spinger.
Davison, T. E., Masser, B. M., & Gemelli, C. N. (2019). Deferred and deterred: a review of
literature on the impact of deferrals on blood donors. ISBT Science Series.
De Kort, W, & Veldhuizen, I. (2010). Donor management manual. Netherlands: DOMAINE
Project c/o Sanquin Blood Supply Foundation.
de Kort, Wim, Mayr, W., Jungbauer, C., Vuk, T., Kullaste, R., Seifried, E., … Folléa, G.
(2016). Blood donor selection in European Union directives: room for improvement.
Blood Transfusion, 14(2), 101.
de Kort, Wim, Prinsze, F., Nuboer, G., Twisk, J., & Merz, E. (2019). Deferral rate variability
in blood donor eligibility assessment. Transfusion, 59(1), 242–249.
Di Lorenzo Oliveira, C., Loureiro, F., De Bastos, M. R. D., Proietti, F. A., & Carneiro‐
Proietti, A. B. F. (2009). Blood donor deferral in Minas Gerais State, Brazil: blood
centers as sentinels of urban population health. Transfusion, 49(5), 851–857.
Dias, P. B., Lissa, N. M., Skare, T., Fávero, K. B., Almeida, P. T. R., & Nisihara, R. (2019).
Pre‐donation deferral of blood donors in a Brazilian blood bank: a 10‐year experience.
Transfusion Medicine, 29(6), 448–453.
Dodd, R. Y., Xu, M., & Stramer, S. L. (2020). Change in Donor Characteristics and
Antibodies to SARS-CoV-2 in Donated Blood in the US, June-August 2020. JAMA,
324(16), 1677–1679. https://doi.org/10.1001/jama.2020.18598
Domonoske, C. (2016). Blood Banks See Massive Response After Orlando Attack : The
Two-Way : NPR. Retrieved March 3, 2020, from https://www.npr.org/sections/thetwoway/2016/06/12/481795633/blood-banks-see-massive-response-after-orlando-attack
Dong, Y., Yao, Y., & Cui, T. H. (2011). When acquisition spoils retention: Direct selling vs.
Delegation under CRM. Management Science, 57(7), 1288–1299.
Dovidio, J. F., Major, B., & Crocker, J. (2000). Stigma: Introduction and overview. The
Social Psychology of Stigma. New York, NY, US: Guilford Press.
Durrande-Moreau, A., & Usunier, J.-C. (1999). Time styles and the waiting experience: an
exploratory study. Journal of Service Research, 2(2), 173–186.
Durrande‐Moreau, A. (1999). Waiting for service: ten years of empirical research.
International Journal of Service Industry Management.
Eder, A. F., Hillyer, C. D., Dy, B. A., Notari, E. P., & Benjamin, R. J. (2008). Adverse
Reactions to Allogeneic Whole Blood Donation by 16- and 17-Year-Olds. JAMA,

41

299(19), 2279–2286. https://doi.org/10.1001/jama.299.19.2279
Ferguson, E. (1996). Predictors of future behaviour: a review of the psychological literature
on blood donation. British Journal of Health Psychology, 1(4), 287–308.
Ferguson, E., Atsma, F., De Kort, W., & Veldhuizen, I. (2012). 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, 52(2),
343–355.
Ferguson, E., Taylor, M., Keatley, D., Flynn, N., & Lawrence, C. (2012). Blood donors’
helping behavior is driven by warm glow: more evidence for the blood donor
benevolence hypothesis. Transfusion, 52(10), 2189–2200.
Fernández‐Montoya, A., López‐Berrio, A., & Luna del Castillo, J. D. (1998). How some
attitudes, beliefs and motivations of Spanish blood donors evolve over time. Vox
Sanguinis, 74(3), 140–147.
Fisher, R. J. (1993). Social desirability bias and the validity of indirect questioning. Journal
of Consumer Research, 20(2), 303–315.
Gemelli, C. N., Hayman, J., & Waller, D. (2017). Frequent whole blood donors:
understanding this population and predictors of lapse. Transfusion, 57(1), 108–114.
Gemelli, C. N., Kruse, S. P., Thijsen, A., & Davison, T. E. (2019). Increasing the Return of
Deffered Donors: A Reminder Message for Donors Reaching the End of Their Deferal
Period. Vox Sanguinis, 114(Suppl. 1), 92.
Gemelli, C. N., Thijsen, A., Van Dyke, N., Kruse, S. P., & Davison, T. E. (2021). Notifying
donors when their deferral is ending: An effective donor retention strategy. Transfusion,
n/a(n/a). https://doi.org/https://doi.org/10.1111/trf.16613
Gemelli, C. N., Thijsen, A., Van Dyke, N., Masser, B. M., & Davison, T. E. (2018).
Emotions experienced when receiving a temporary deferral: perspectives from staff and
donors. ISBT Science Series, 13(4), 394–404.
Gillespie, T. W., & Hillyer, C. D. (2002). Blood donors and factors impacting the blood
donation decision. Transfusion Medicine Reviews, 16(2), 115–130.
Glennerster, R., & Takavarasha, K. (2013). Running randomized evaluations. Princeton
University Press.
Glynn, S. A., Busch, M. P., Schreiber, G. B., Murphy, E. L., Wright, D. J., Tu, Y., … Group,
N. R. S. (2003). Effect of a national disaster on blood supply and safety: the September
11 experience. Jama, 289(17), 2246–2253.
Gneezy, U., & Rustichini, A. (2000). A fine is a price. The Journal of Legal Studies, 29(1),
42

1–17.
Godin, G., Amireault, S., Vézina‐Im, L., Sheeran, P., Conner, M., Germain, M., & Delage, G.
(2013). Implementation intentions intervention among temporarily deferred novice
blood donors. Transfusion, 53(8), 1653–1660.
Goette, L., & Stutzer, A. (2020). Blood donations and incentives: Evidence from a field
experiment. Journal of Economic Behavior & Organization, 170, 52–74.
Goffman, E. (2009). Stigma: Notes on the management of spoiled identity. Simon and
Schuster.
Goldman, M., Xi, G., Yi, Q., Fan, W., & O’Brien, S. F. (2009). Reassessment of deferrals for
tattooing and piercing. Transfusion, 49(4), 648–654.
Gonçalez, T. T., Sabino, E. C., Schlumpf, K. S., Wright, D. J., Mendrone, A., Lopes, M., …
Carneiro‐Proietti, A. B. F. (2013). Analysis of donor deferral at three blood centers in
Brazil. Transfusion, 53(3), 531–538.
Graham, R. J. (1981). The role of perception of time in consumer research. Journal of
Consumer Research, 7(4), 335–342.
Halperin, D., Baetens, J., & Newman, B. (1998). The effect of short-term, temporary deferral
on future blood donation. Transfusion, 38(2), 181–183. https://doi.org/10.1046/j.15372995.1998.38298193102.x
Hauser, C. (2017). Blood Donation Lines for Las Vegas Shooting Victims Stretch for Blocks
- The New York Times. Retrieved March 3, 2020, from
https://www.nytimes.com/2017/10/02/us/donate-blood-las-vegas.html
Healy, K. (2010). Last best gifts: Altruism and the market for human blood and organs.
University of Chicago Press.
Hebl, M. R., Tickle, J., & Heatherton, T. F. (2000). Awkward moments in interactions
between nonstigmatized and stigmatized individuals. The Social Psychology of Stigma.
New York, NY, US: Guilford Press.
Hemorio. (2019). Instituto Estadual de Hematologia - Hemorio. Retrieved November 22,
2019, from http://www.hemorio.rj.gov.br/
Hicks, R., & Tingley, D. (2011). Causal mediation analysis. The Stata Journal, 11(4), 605–
619.
Hillgrove, T. L., Doherty, K. V, & Moore, V. M. (2012). Understanding non-return after a
temporary deferral from giving blood: a qualitative study. BMC Public Health, 12(1),
1063.
Hillgrove, T., Moore, V., Doherty, K., & Ryan, P. (2011). The impact of temporary deferral
43

due to low hemoglobin: Future return, time to return, and frequency of subsequent
donation. Transfusion, 51(3), 539–547. https://doi.org/10.1111/j.15372995.2010.02881.x
Hoogerwerf, M. D., Veldhuizen, I. J. T., Tarvainen, M. P., Merz, E., Huis in ‘t Veld, E. M. J.,
de Kort, W., … Frings‐Dresen, M. H. W. (2018). Physiological stress response patterns
during a blood donation. Vox Sanguinis, 113(4), 357–367.
Hui, M. K., Thakor, M. V, & Gill, R. (1998). The effect of delay type and service stage on
consumers’ reactions to waiting. Journal of Consumer Research, 24(4), 469–479.
Hui, M. K., & Tse, D. K. (1996). What to tell consumers in waits of different lengths: An
integrative model of service evaluation. Journal of Marketing, 60(2), 81–90.
Iacus, S. M., King, G., & Porro, G. (2012). Causal inference without balance checking:
Coarsened exact matching. Political Analysis, 20(1), 1–24.
Iajya, V., Lacetera, N., Macis, M., & Slonim, R. (2013). The effects of information, social
and financial incentives on voluntary undirected blood donations: Evidence from a field
experiment in Argentina. Social Science & Medicine, 98, 214–223.
Ibrahim, N. A., & Mobley, M. F. (1993). Recruitment and retention of blood donors: a
strategic linkage approach. Health Care Management Review, 18(3), 67–73.
Irving, A. H., Harris, A., Petrie, D., Mortimer, D., Ghijben, P., Higgins, A., & McQuilten, Z.
(2020). A systematic review and network meta‐analysis of incentive‐and non‐incentive‐
based interventions for increasing blood donations. Vox Sanguinis, 115(4), 275–287.
James, R. C., & Matthews, D. E. (1996). Analysis of blood donor return behaviour using
survival regression methods. Transfusion Medicine, 6(1), 21–30.
Jobuck, J., Lau, P., Hansen, M., & Morand, P. (1980). Deferred Blood Donors - The
Neglected Resources (Abstract). In Transfusion (Vol. 20, pp. 614–615).
Kamenica, E. (2012). Behavioral Economics and Psychology of Incentives. Annual Review of
Economics, 4(1), 427–452. https://doi.org/10.1146/annurev-economics-080511-110909
Kheiri, S., & Alibeigi, Z. (2015). An analysis of first‐time blood donors return behaviour
using regression models. Transfusion Medicine, 25(4), 243–248.
Klinkenberg, E. F., Huis In’t Veld, E. M. J., De Wit, P. D., Van Dongen, A., Daams, J. G.,
De Kort, W., & Fransen, M. P. (2019). Blood donation barriers and facilitators of Sub‐
Saharan African migrants and minorities in Western high‐income countries: a systematic
review of the literature. Transfusion Medicine, 29, 28–41.
Kumar, P., Kalwani, M. U., & Dada, M. (1997). The impact of waiting time guarantees on

44

customers’ waiting experiences. Marketing Science, 16(4), 295–314.
Lacetera, N., Macis, M., & Slonim, R. (2012). Will there be blood? Incentives and
displacement effects in pro-social behavior. American Economic Journal: Economic
Policy, 4(1), 186–223.
Larson, R. C., Larson, B. M., & Katz, K. L. (1991). Prescription for waiting–in line blues:
Entertain, enlighten and engage. Sloan Management Review,(Winter), 32(2), 44–55.
Leclerc, F., Schmitt, B. H., & Dube, L. (1995). Waiting time and decision making: Is time
like money? Journal of Consumer Research, 22(1), 110–119.
Lee, H.-J., Shin, K.-H., Song, D., Lee, S.-M., Kim, I.-S., Chang, C. L., & Kim, H.-H. (2017).
Analysis of blood donors in a tertiary care hospital as a fixed collection site. Korean J
Blood Transfus, 28(1), 28–35.
Lightman, E. S. (1982). Technique bias in measuring acts of altruism. The case of voluntary
blood donation. Social Science and Medicine. https://doi.org/10.1016/02779536(82)90293-3
Long, J. S., & Freese, J. (2014). Regression Models for Categorical Dependent Variables
Using Stata.
Major, B., & O’Brien, L. T. (2005). The social psychology of stigma. Annu. Rev. Psychol.,
56, 393–421.
Malako, D., Yoseph, F., & Bekele, M. L. (2019). Assessment of knowledge, attitude and
practice and associated factors of blood donation among health care workers in Ethiopia:
a cross-sectional study. BMC Hematology, 19(1), 10.
Masser, B. (2012). Experienced donors, adverse events, and retention. Transfusion, 52(9),
1844–1848.
Masser, B. M., White, K. M., Hyde, M. K., & Terry, D. J. (2008). The psychology of blood
donation: current research and future directions. Transfusion Medicine Reviews, 22(3),
215–233.
Mast, A. E., Schlumpf, K. S., Wright, D. J., Custer, B., Spencer, B., Murphy, E. L., … Study‐
II, N. R. E. D. (2010). Demographic correlates of low hemoglobin deferral among
prospective whole blood donors. Transfusion, 50(8), 1794–1802.
Mathew, S. M., King, M. R., Glynn, S. A., Dietz, S. K., Caswell, S. L., & Schreiber, G. B.
(2007). Opinions about donating blood among those who never gave and those who
stopped: a focus group assessment. Transfusion, 47(4), 729–735.
McGahan, A. M., & Ghemawat, P. (1994). Competition to retain customers. Marketing
Science, 13(2), 165–176.
45

McKeever, T., Sweeney, M. R., & Staines, A. (2006). An investigation of the impact of
prolonged waiting times on blood donors in Ireland. Vox Sanguinis, 90(2), 113–118.
Michie, S., West, R., Campbell, R., Brown, J., & Gainforth, H. (2014). ABC of behaviour
change theories. Silverback Publishing.
Ministério da Saúde do Brasil. (2015). Manual de Orientações para Promoção da Doação
Voluntária de Sangue. Retrieved from
http://bvsms.saude.gov.br/bvs/publicacoes/manual_orientacoes_promocao_doacao_volu
ntaria_sangue.pdf
Ministério da Saúde do Brasil. (2016). PORTARIA No 158, DE 4 DE FEVEREIRO DE 2016
- Redefine o regulamento técnico de procedimentos hemoterápicos. Retrieved
November 7, 2019, from
http://bvsms.saude.gov.br/bvs/saudelegis/gm/2016/prt0158_04_02_2016.html
Ministério da Saúde do Brasil. Caderno de Informação Sangue e Hemoderivados - Dados de
2016 (2018). Retrieved from
http://bvsms.saude.gov.br/bvs/publicacoes/caderno_informacao_sangue_hemoderivados
_2016.pdf
Murphy, E. L., Shaz, B., Hillyer, C. D., Carey, P., Custer, B. S., Hirschler, N., … Schreiber,
G. B. (2009). Minority and foreign‐born representation among US blood donors:
demographics and donation frequency for 2006. Transfusion, 49(10), 2221–2228.
Musalem, A., & Joshi, Y. V. (2009). Research note—How much should you invest in each
customer relationship? A competitive strategic approach. Marketing Science, 28(3),
555–565.
Newman, B. H. (2004). Adjusting our management of female blood donors: the key to an
adequate blood supply. Transfusion, 44(4), 591–596.
Ngoma, A. M., Goto, A., Sawamura, Y., Nollet, K. E., Ohto, H., & Yasumura, S. (2013).
Analysis of blood donor deferral in Japan: Characteristics and reasons. Transfusion and
Apheresis Science, 49(3), 655–660.
Nisbett, R. E., & Wilson, T. D. (1977). Telling more than we can know: Verbal reports on
mental processes. Psychological Review, 84(3), 231–259. Retrieved from
http://psycnet.apa.orgjournals/rev/84/3/231
Niza, C., Tung, B., & Marteau, T. M. (2013). Incentivizing blood donation: Systematic
review and meta-analysis to test Titmuss’ hypotheses. Health Psychology, 32(9), 941.
Noonan, A. E., Menitove, J. E., & Franzmeier, R. (1981). Temporarily Deferred Donors-Do
You Love Them or Leave Them? (Abstract). In Transfusion (Vol. 21, p. 591).
46

Oborne, D. J., Bradley, S., & Lloyd‐Griffiths, M. (1978). The anatomy of a volunteer blood
donation system. Transfusion, 18(4), 458–465.
Oliveira, T. (2016). Personal communication to the authors during interview.
Oliveira, T. (2020). Personal communication to the authors during interview.
Oswalt, R. M. (1977). A review of blood donor motivation and recruitment. Transfusion,
17(2), 123–135.
Ownby, H. E., Kong, F., Watanabe, K., Tu, Y., & Nass, C. C. (1999). Analysis of donor
return behavior. Transfusion, 39(10), 1128–1135.
Pan American Health Organization. (2009). Eligibility for Blood Donation:
Recommendations for Education and Selection of Prospective Blood Donors. Pan
American Health Organization. Retrieved from
https://books.google.com.br/books?id=THHv3HKKifUC
Piersma, T. W., Bekkers, R., Klinkenberg, E. F., De Kort, W. L. A. M., & Merz, E.-M.
(2017). Individual, contextual and network characteristics of blood donors and nondonors: a systematic review of recent literature. Blood Transfusion, 15(5), 382.
Piliavin, J. A. (1987). Temporary deferral and donor return. Transfusion, 27(2), 199–200.
https://doi.org/10.1046/j.1537-2995.1987.27287150200.x
Piliavin, Jane Allyn. (1990). Why do they give the gift of life? A review of research on blood
donors since 1977. Transfusion, 30(5), 444–459.
Piliavin, Jane Allyn, & Callero, P. L. (1991). Giving blood: the development of an altruistic
identity. Johns Hopkins University Press.
Poon, C. M., Lee, S. S., & Lee, C. K. (2013). Variation of motivation between weekday and
weekend donors and their association with distance from blood donation centres.
Transfusion Medicine, 23(3), 152–159.
Pope, J. A., Isely, E. S., & Asamoa‐Tutu, F. (2009). Developing a marketing strategy for
nonprofit organizations: An exploratory study. Journal of Nonprofit & Public Sector
Marketing, 21(2), 184–201.
Prestwich, A., Kenworthy, J., & Conner, M. (2017). Health behavior change: Theories,
methods and interventions. Routledge.
Reinartz, W., Thomas, J. S., & Kumar, V. (2005). Balancing acquisition and retention
resources to maximize customer profitability. Journal of Marketing, 69(1), 63–79.
Rosenstock, I. M., Strecher, V. J., & Becker, M. H. (1988). Social learning theory and the
Health Belief Model. Health Education Quarterly, 15(2), 175–183.
https://doi.org/10.1177/109019818801500203
47

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic
motivation, social development, and well-being. American Psychologist, 55(1), 68.
Schlumpf, K. S., Glynn, S. A., Schreiber, G. B., Wright, D. J., Randolph Steele, W., Tu, Y.,
… Murphy, E. L. (2008). Factors influencing donor return. Transfusion, 48(2), 264–272.
Schreiber, G. B., Schlumpf, K. S., Glynn, S. A., Wright, D. J., Tu, Y., King, M. R., … Nass,
C. C. (2006). Convenience, the bane of our existence, and other barriers to donating.
Transfusion, 46(4), 545–553.
Shaz, B. H. (2012). Minority donation in the United States. ISBT Science Series, 7(1), 292–
295.
Shi, L., Wang, J., Liu, Z., Stevens, L., Sadler, A., Ness, P., & Shan, H. (2014). Blood donor
management in China. Transfusion Medicine and Hemotherapy, 41(4), 273–282.
Skelly, A. N., Kolla, L., Tamburro, M. K., & Bar, K. J. (2020). Science over stigma: the need
for evidence-based blood donation policies for men who have sex with men in the USA.
The Lancet Haematology, 7(11), e779–e782.
Spekman, M., van Tilburg, T. G., & Merz, E.-M. (2019). Do deferred donors continue their
donations? A large-scale register study on whole blood donor return in the Netherlands.
Transfusion, 59(12), 3657–3665.
Stephenson, J. (2020). Canceled Blood Drives, Social Distancing Cause Nationwide Blood
Shortages. JAMA Health Forum, 1(3), e200380–e200380.
https://doi.org/10.1001/jamahealthforum.2020.0380
Stigum, H., Bosnes, V., Ørjasæter, H., Heier, H. E., & Magnus, P. (2001). Risk behavior in
Norwegian blood donors. Transfusion, 41(12), 1480–1485.
Taylor, S. (1994). Waiting for service: the relationship between delays and evaluations of
service. Journal of Marketing, 58(2), 56–69.
Thomas, J. S. (2001). A methodology for linking customer acquisition to customer retention.
Journal of Marketing Research, 38(2), 262–268.
Tison, G. H., Liu, C., Ren, F., Nelson, K., & Shan, H. (2007). Influences of general and
traditional Chinese beliefs on the decision to donate blood among employer‐organized
and volunteer donors in Beijing, China. Transfusion, 47(10), 1871–1879.
Titmuss, R. (1970). The Gift Relationship. Allen and Unwin.
Vavić, N., Pagliariccio, A., Bulajić, M., Marinozzi, M., Miletić, G., & Vlatković, A. (2012).
Blood donor satisfaction and the weak link in the chain of donation process. Transfusion
and Apheresis Science, 47(2), 171–177.
Veldhuizen, I., Folléa, G., & De Kort, W. (2013). Donor cycle and donor segmentation: new
48

tools for improving blood donor management. Vox Sanguinis, 105(1), 28–37.
Wevers, A., Wigboldus, D. H. J., De Kort, W. L. A. M., Van Baaren, R., & Veldhuizen, I. J.
T. (2014). Characteristics of donors who do or do not return to give blood and barriers to
their return. Blood Transfusion, 12(Suppl 1), s37.
Williamson, L. M., & Devine, D. V. (2013). Challenges in the management of the blood
supply. The Lancet, 381(9880), 1866–1875.
Wooldridge, J. M. (2010). Econometric analysis of cross section and panel data. MIT press.
World Bank. (2015). World Development Report 2015: Mind, Society, and Behabor.
https://doi.org/10.1596/978-1-4648-0342-0
World Health Organization. (2017a). Blood safety and availability. Retrieved March 5, 2019,
from https://www.who.int/en/news-room/fact-sheets/detail/blood-safety-and-availability
World Health Organization. (2017b). Global Status Report on Blood Safety and Availability
2016. Retrieved from
http://apps.who.int/iris/bitstream/10665/254987/1/9789241565431-eng.pdf
World Health Organization. (2019). Blood safety and availability. Retrieved February 10,
2020, from https://www.who.int/news-room/fact-sheets/detail/blood-safety-andavailability
Zou, S., Musavi, F., Notari, E. P., Rios, J. A., Trouern-Trend, J., & Fang, C. T. (2008). Donor
deferral and resulting donor loss at the American Red Cross Blood Services, 2001
through 2006. Transfusion, 48(12), 2531–2539. https://doi.org/10.1111/j.15372995.2008.01903.x

49

Appendix A1. List of deferral reasons stratified by REDS classification
1. Low Hct and/or Hb
2. Blood pressure and/or pulse

3. Medical diagnoses

anemia
bradycardia
arterial hypertension
severe arterial hypertension
arterial hypertension without treatment
arterial hypotension
tachycardia
alcoholism
dermatological allergy
respiratory allergies
anxiety
cancer (history)
Chagas (history)
platelet count < that 150,000/ mm3.
seizure/neuropathy/mental disorder
Dengue fever
Dengue hemorrhagic
diabetes
diarrhea
dyslipidemia
autoimmune disease
heart disease
endocrine disease
gastrointestinal disease
hematological disease
neurological disease
lung disease
kidney disease
rheumatic disease
disabling mental illness for blood donation
mild and moderate mental illness
sexually transmitted disease
recent weight loss
epilepsy
erysipelas
pregnancy/abortion/breastfeeding
influenza a (h1n1) - risk factor
influenza a (h1n1) - symptoms
avian flu (h5n1)
leprosy
recent bleeding
hepatitis (background)
fever blister
herpes zoster
Chikungunya virus infection
West Nile virus infection
peripheral vascular disease
leishmaniosis
skin injuries
previous lipothymia
malaria
copious menstruation : metrorrhagia
screening neoplasia
polyglobulia
infectious processes
toxoplasmosis
extra-pulmonary tuberculosis
pulmonary tuberculosis
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4. High-risk behaviors

5. Unwell, colds, and/or high temperature

6. Medication
7. Other infectious exposures

8 .Could not wait, changed mind
9. Vaccination

10. Weight

Zika virus
occupational activity at increased risk by sex
self-exclusion
man who has or had sex with another man
sexual partner with infectious bloodborne disease
sexual partner with increased risk - sex professional
sexual partner organ/tissue transplant recipient
sexual partner user of injectable illicit drugs
sexual partner user of inhaled/ingested drugs
bisexual sexual partner
sexual partner with + of 5 sexual partners/year
sexual partner with zika virus infection
sexual partner patient in hemodialysis
sexual partner with hepatitis virus
seropositive sexual partner
piercing - oral cavity / genital region
risk profession / hobbies / behavior
sexual intercourse with a prostitute
sex to receive remuneration
sex without a condom
increased risk/multiple sexual partners
increased risk situation with condom
tattoo / acupuncture / piercing except oral and genital
frequent use of illicit drugs
use of other toxics : LSD or ecstasy
use of contraindicated injected substances
use of IV drugs
use of inhaled drugs
use of marijuana (cannabis ) only
headache
influenza status
hyperthermia
teratogenic medication
use of medication
sharp puncture accident
endemic area of Chagas
endemic area of malaria
area endemic virus chikungunya
West Nile virus endemic area
surgery
partner blood transfusion recipient
Creutzfeldt Jakob disease
endoscopy/colonoscopy
tooth extraction
serology offer - exclusion for donation
dental procedure
corneal transplant recipient
organ or tissue transplant recipient
previous transfusion
tissue transplant
HIV testing
rape victim
Could not wait, changed mind
rabies vaccine at animal exposure
prophylactic rabies vaccine
desensitization vaccine ( allergy )
recent vaccination
underweight
weight exceeding 140 kg
disproportionate weight
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11. Other deferral

recent greasy foods
no attendance/screening
inadequate donation date
donor without venous access
donation for the execution of a sentence
ideological falsehood
no rest
inadequate age
ingestion of alcoholic beverage
closed institution
prolonged fasting
other
first donation from 61 years of age
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Appendix A2. Descriptive statistics of the study sample – percentage sum along rows

Demographics
Sex, No.(%)
Male
Female
Race, No.(%)
Asian
Black
Indigenous
Multiracial
White
Missing
Age, y
Mean (SD)
Age, No.(%)
< 26
26 - 35
36 - 45
> 45
Education, No.(%)
<9
9 - 11
> 11
Prev. donation, No.(%)
No
Yes
Prev. deferral, No.(%)
No
Yes
Motive, No.(%)
Spontaneous
Replacement
Year Range, No.(%)
1995 - 1999
2000 - 2004
2005 - 2009
2010 - 2014
2015 - 2020

Attempts

Eligible

1642636 (67.6)
785835 (32.4)
6004
146935
608
950795
1128421
195708

(0.2)
(6.1)
(0.0)
(39.2)
(46.5)
(8.1)

34,7 (11.1)
610275
767699
587051
463446

(25.1)
(31.6)
(24.2)
(19.1)

Deferred

1420458 (86.5)
586027 (74.6)
4707
116703
463
784985
936336
163291

(78.4)
(79.4)
(76.2)
(82.6)
(83.0)
(83.4)

35,0 (11.0)
478100
644640
498514
385231

(78.3)
(84.0)
(84.9)
(83.1)

222178 (13.5)
199808 (25.4)
1297
30232
145
165810
192085
32417

(21.6)
(20.6)
(23.8)
(17.4)
(17.0)
(16.6)

33,7 (11.6)
132175
123059
88537
78215

(21.7)
(16.0)
(15.1)
(16.9)

768502 (31.6)
1060101 (43.7)
599868 (24.7)

646718 (84.2)
873976 (82.4)
485791 (81.0)

121784 (15.8)
186125 (17.6)
114077 (19.0)

1324810 (54.6)
1103661 (45.4)

982397 (74.2)
1024088 (92.8)

342413 (25.8)
79573 (7.2)

2083166 (85.8)
345305 (14.2)

1714873 (82.3)
291612 (84.5)

368293 (17.7)
53693 (15.5)

1496608 (61.6)
931863 (38.4)

1232812 (82.4)
773673 (83.0)

263796 (17.6)
158190 (17.0)

405474
546075
503949
457656
515317

(16.7)
(22.5)
(20.8)
(18.8)
(21.2)

350557
463454
412906
358779
420789

(86.5)
(84.9)
(81.9)
(78.4)
(81.7)

54917
82621
91043
98877
94528

(13.5)
(15.1)
(18.1)
(21.6)
(18.3)
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199808

165810

192085

32417

Multiracial

White

Missing

123059

88537

78215

26 - 35

36 - 45

> 45

368293

53693

Prev. deferral
No.(%)
No

Yes

54917

82621

91043

98877

94528

1995 - 1999

2000 - 2004

2005 - 2009

2010 - 2014

2015 - 2020

Year Split No.(%)

Replacement

Spontaneous

(12.7)

(87.3)

(18.9)

(81.1)

(22.4)

(23.4)

(21.6)

(19.6)

(13.0)

(37.5)

79573

Yes

158190

342413

Prev. donation
No.(%)
No

(27.0)

(62.5)

114077

> 11

(44.1)

(28.9)

(18.5)

(21.0)

(29.2)

(31.3)

(7.7)

(45.5)

(39.3)

(0.0)

(7.2)

(0.3)

(47.3)

(52,7)

263796

186125

9 - 11

Motive No.(%)

121784

<9

Education No.(%)

132175

< 26

Age No.(%)

145

Black

Indigenous

1297

30232

Asian

Race No.(%)

222178

Female

Temporarily
deferred

Male

Sex, No.(%)

Demographics

(24.7)

(32.5)

(37.6)

(37.6)

(24.7)

(18.6)

(37.2)

(51.6)

(26.2)

(62.0)

(22.1)

(33.1)

(32.0)

(29.8)

(30.9)

(31.8)

(32.0)

(32.1)

(32.3)

(31.3)

(33.1)

(26.1)

(30.5)

(46.2)

(30.2)

(38,4)

Low
Hct
and/or
Hb

(13.2)

(19.5)

(22.0)

(23.0)

(20.6)

(14.2)

(23.8)

(34.8)

(18.9)

(46.7)

(16.4)

(20.6)

(21.0)

(17.6)

(16.5)

(19.8)

(20.6)

(20.2)

(19.9)

(19.8)

(20.6)

(12.5)

(21.1)

(28.6)

(18.3)

(20,7)

High-risk
behaviors

(18.9)

(26.7)

(31.3)

(29.0)

(24.6)

(17.5)

(32.6)

(45.7)

(24.3)

(58.5)

(19.1)

(25.0)

(27.6)

(25.5)

(24.3)

(28.4)

(26.7)

(25.5)

(26.1)

(26.1)

(26.9)

(5.9)

(28.1)

(39.3)

(21.9)

(28,9)

Medical
diagnoses

(22.2)

(28.9)

(34.6)

(32.4)

(26.7)

(19.6)

(37.3)

(50.0)

(27.5)

(64.7)

(23.0)

(29.2)

(30.3)

(27.3)

(27.6)

(29.7)

(29.8)

(29.0)

(28.3)

(29.5)

(32.3)

(15.4)

(29.5)

(44.0)

(26.7)

(30,5)

Unwell, colds,
and/or high
temperature

(13.9)

(19.6)

(25.2)

(25.2)

(20.8)

(12.9)

(25.5)

(33.7)

(19.0)

(42.1)

(15.1)

(20.6)

(21.9)

(18.9)

(15.1)

(20.7)

(24.5)

(27.3)

(20.5)

(20.7)

(22.2)

(20.0)

(19.7)

(29.5)

(18.0)

(23,2)

Medication

(20.9)

(25.2)

(24.5)

(23.3)

(19.7)

(14.6)

(29.1)

(38.2)

(19.7)

(41.5)

(16.4)

(26.8)

(24.1)

(19.8)

(18.5)

(22.7)

(27.6)

(29.6)

(23.2)

(21.9)

(21.8)

(0.0)

(25.0)

(44.8)

(23.9)

(22,0)

Blood
pressure
and/or
pulse

(20.3)

(27.8)

(33.8)

(23.6)

(14.3)

(15.3)

(29.2)

(41.3)

(21.7)

(50.3)

(17.3)

(24.0)

(25.6)

(21.0)

(23.6)

(25.0)

(23.1)

(24.6)

(24.3)

(23.4)

(22.8)

(0.0)

(26.2)

(37.1)

(22.7)

(25,0)

Other
infectious
exposures

(12.3)

(16.1)

(19.7)

(18.2)

(9.9)

(8.3)

(19.1)

(31.9)

(13.6)

(35.8)

(13.3)

(18.6)

(15.7)

(10.4)

(13.1)

(14.8)

(13.6)

(16.7)

(15.7)

(15.0)

(14.1)

(0.0)

(14.1)

(17.4)

(16.5)

(12,1)

Weight

(32.6)

(39.7)

(51.6)

(40.1)

(34.8)

(27.1)

(50.0)

(61.6)

(39.4)

(70.3)

(30.1)

(41.2)

(44.4)

(41.2)

(41.7)

(41.8)

(45.2)

(40.9)

(42.5)

(42.2)

(48.3)

(40.0)

(41.9)

(60.9)

(38.0)

(45,6)

Vaccination

(26.6)

(31.5)

(37.4)

(36.3)

(39.1)

(32.0)

(38.0)

(49.7)

(33.8)

(62.8)

(30.6)

(31.8)

(36.1)

(35.0)

(29.7)

(36.2)

(36.9)

(35.4)

(33.6)

(35.0)

(39.9)

(25.0)

(36.2)

(43.4)

(28.1)

(37,7)

Other
deferral

(29.8)

(38.7)

(39.2)

(44.1)

(42.4)

(38.1)

(37.8)

(60.9)

(34.2)

(69.1)

(28.2)

(34.1)

(40.4)

(39.2)

(35.3)

(41.7)

(39.9)

(33.7)

(36.2)

(39.2)

(41.3)

(0.0)

(40.2)

(51.9)

(32.2)

(41,4)

Could not
wait, changed
mind

Appendix A3. Return rates across deferral reasons stratified by REDS classification
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Appendix A4. Kaplan-Meier curves of donor return across deferral reasons stratified
by REDS classification
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Appendix A5. Kaplan-Meier curves of donor return across deferral reasons stratified
by REDS classification for donations attempts with and without previous
successful donations
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Appendix B1. Deferral reasons according to perceived stigma they carry

Table B1. Selected deferral reasons and proportion of stigma attribution
Reasons

Theoretical coding for Proportions
stigma
(%)

p-value

Included reasons
Recent intake of fatty foods

Non-stigmatizing

26.4

<.001

High blood pressure

Non-stigmatizing

29.2

<.001

Weight over 140 kg (~ 310 lb.)

Non-stigmatizing

39.2

.002

Weight-height disproportion

Non-stigmatizing

39.0

.001

Risky profession, hobbies, or sports

Non-stigmatizing

34.8

<.001

Recent tattoo, acupuncture, or piercing

Non-stigmatizing

42.7

.029

Recent use of cannabis

Stigmatizing

61.8

.005

Recent use of LSD or Ecstasy

Stigmatizing

69.0

<.001

Recent use of injectable contraindicated substances

Stigmatizing

61.2

.007

Recent use of inhaled drugs (cocaine)

Stigmatizing

63.6

.003

Sex without condom

Stigmatizing

62.0

.009

Risky sexual behavior with condom (e.g., multiple partners) Stigmatizing

65.8

<.001

Sexual partner diagnosed with a blood-borne disease

Stigmatizing

64.0

.002

HIV-positive sexual partner

Stigmatizing

69.7

<.001

Recent intake of alcoholic beverages

Stigmatizing

55.9

.179

Sexual partner diagnosed with Zika virus

Stigmatizing

57.3

.078

Sexual partner recipient of organ or tissue transplant

Stigmatizing

49.4

.881

Excluded reasons

Note: Proportions refer to the share of participants who indicated the respective reason to be more stigmatizing than
the pair presented for comparison. P-value refers to the statistical significance of the logit models’ coefficient that
tested for the positive association between presumably stigmatizing deferral reasons and participants’ assessments.
The three stigmatizing reasons reported above were excluded from further analyses because the coefficient in the
logistic regression was not significant.
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Table B2. Characteristics of Prospective Donors and Deferral Reasons

Characteristic

Non-stigmatizing
Did not
return
Returneda
(n = 23965)
(n = 6708)

Deferral Reason
Drug-related stigma
Did not
return
Returned
(n = 2916)
(n = 468)

Sex-related stigma
Did not
return
Returned
(n = 42535)
(n = 11407)

Sex, No. (%)
Male
15515 (64.7) 4545 (67.8) 2634 (90.3)
426 (91.0) 33687 (79.2) 9380 (82.2)
Female
8450 (35.3)
2163 (32.2) 282 (9.7)
42 (9.0)
8848 (20.8)
2027 (17.8)
Raceb No.
(%)
White
10442 (43.6) 2827 (42.1) 1072 (36.8)
170 (36.3) 19926 (46.8) 5063 (44.4)
Non-White 10677 (44.6) 3101 (46.2) 1516 (52.0)
245 (52.4) 18695 (44.0) 5319 (46.6)
Missing
2846 (11.9)
780 (11.6)
328 (11.2)
53 (11.3)
3914 (9.2)
1025 (9.0)
Age, years
Mean (SD) 37.6 (13.1)
36.1 (12.3)
31.8 (8.6)
31.8 (8.5) 29.0 (9.3)
28.5 (8.8)
Age Range, y
No. (%)
< 31
8953 (37.4)
2654 (39.6) 1462 (50.1)
232 (49.6) 28161 (66.2) 7664 (67.2)
31-40
4529 (18.9)
1507 (22.5) 942 (32.3)
157 (33.5) 8732 (20.5)
2430 (21.3)
> 41
10483 (43.7) 2547 (38.0) 512 (17.6)
79 (16.9)
5642 (13.3)
1313 (11.5)
Education
Range No.
(%)
≤ 8 years
9636 (40.2)
2473 (36.9) 1571 (53.9)
210 (44.9) 12848 (30.2) 2883 (25.3)
> 8 years
14329 (59.8) 4235 (63.1) 1345 (46.1)
258 (55.1) 29687 (69.8) 8524 (74.7)
This table presents data for 87999 donation attempts from 85581 unique prospective donors.
a
We observed participants’ returns within a 60-month interval after the end of the deferral period.
b
Race was defined according to self-reports, with options determined in the registration process at the blood center.
We considered race in this study to match prospective donors and to evaluate heterogeneous effects of stigmatizing
deferrals.
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Appendix B2. Pre-registered procedures for survey data collection and analysis
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- THE SHORT- AND LONG-TERM EFFECTS OF AN INTERVENTION AIMED AT
INCREASING DONATION CONVENIENCE ON BLOOD DONOR BEHAVIOR

Abstract
When asked, blood donors often report convenience (inconvenience) as a facilitator (barrier)
for future donation intention. Yet, few studies assessed the influence of donation convenience
on actual donor behavior. We use de-identified data provided by a Brazilian blood collection
agency (BCA) to assess the short- and long-term effects of convenience-based incentives
(transportation vouchers) offered by a private ridesharing company in a campaign to promote
blood donation. We used event study models to measure the excess in attendance on the day
of the intervention and found that it was effective in increasing both donation attempts and
successful donations. Additionally, difference-in-differences models allowed to control for the
potential reminder effect of the intervention, showing that attendance was greater in the BCA
than on blood-drives dispatched on the same day, a difference attributed to the premium in
convenience as perceived by donors who responded to the campaign. Attendance to the BCA
was proportionally higher among donors without previous donation experience, which suggests
the intervention had a predominantly recruiting effect. Also, the large turnout was predictably
associated with long waits from the start of the screening interview to the start of the donation.
We further assessed the long-term effects of the intervention, or the likelihood of return for
donors who responded to the campaign compared to a control group that presented to donate
within two months before and after the campaign day. Using survival analysis models, we
found donors who accomplished a successful donation on the day of the intervention to be less
likely to return for another donation attempt during a 24-month follow-up, an effect that was
fully mediated by long waiting times. Nevertheless, the net effect of the intervention in the
follow up period was positive and built up to the equivalent to 1.6 extra days of regular blood
collection.
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2.1 Introduction
The World Health Organization (2019) recommends that blood is collected “from low-risk,
regular, voluntary unpaid donors through the strengthening of donation systems, and effective
donor management”. In low & middle-income countries (LMIC), however, the lack of
resources for effective donor management and “scarcity” mindsets imposed by chronic low
supplies might at times push blood collection agencies (BCAs) towards quick-fixes to promptly
increase donations that incur in time, money and political costs while potentially yielding
suboptimal outcomes. As one BCA representative once said, “we do many things, but we don’t
know what works”. Hence, it is important for BCAs deprived of human resources or budget
destined to more intensive donor management activities to map those interventions that would
give them “more bang for the buck”.
One “low-hanging fruit” to boost donations is to improve convenience. Donors (nondonors)
often cite convenience (inconvenience) as a relevant motivator (deterrent) to blood donation
(e.g., Piersma, Bekkers, Klinkenberg, De Kort, & Merz, 2017). Convenience is related to how
easy the act of donating blood is perceived to be, and is assessed by weighting time and effort
expenditures needed to perform a behavior (Berry, Seiders, & Grewal, 2002). In fact, many
convenience levers are at the disposal of BCAs, such as speeding waiting time, stretching
opening hours, and dispatching blood drives, all of which depend on human resources and
budgetary allocations. It is reasonable to expect blood donors fueled with sufficient intention
and cues to perform a behavior to donate more often if they perceive the act of giving blood as
an easy one (Cohen & Andrade, 2018). Although common sense implies that increasing
convenience should boost blood donation, research on this matter is largely based on surveys
and reported intentions (for an exception, see Craig, Garbarino, Heger, & Slonim, 2017), and
there is surprisingly little direct evidence that convenience increases donation rates (Schreiber
et al., 2006), as there is anecdotal evidence that extreme inconvenience is not a barrier per se
(Domonoske, 2016; Hauser, 2017). The use of transportation vouchers as convenience-based
incentives has been identified as potentially useful by a recent systematic review on the matter,
but empirical evidence on its effectiveness is scarce, at best (Chell, Davison, Masser, & Jensen,
2018).

In 2018, a state-run BCA in Southeast Brazil engaged with a private ridesharing company in a
campaign to promote blood donations. E-mails, posts on social media, and mobile app push61

notifications advertised on the availability of transportation vouchers that offered a R$30
Brazilian Reais rebate (approximately US$8 Dollars at the time) on trips that started and/or
ended at the BCA site on a particular day. This intervention was designed to increase donations
through diminishing inconvenience since although the BCA is centrally located and easily
accessible through bus and subway lines, convenience-based incentives were expected to
reduce perceived time- and effort-costs related to the donation. While the campaign might have
reached preferentially individuals within the ridesharing company’s user base, it was not
tailored to appeal to any specific niche of donors to what concerns previous donation
experience, an aspect that demands scrutiny since donors at different career stages might
respond differently to incentive-based interventions (e.g., Irving et al., 2020). We used deidentified data made available by the BCA to explore donor’s demographical and behavioral
characteristics that might have influenced response to the intervention. We performed time
series analyses with event study models to measure the effect of the intervention in the short
term, and difference-in-differences models to explore the role of convenience (on top of
salience) by comparing attendance on the BCA to that on blood drives happening on that day.
Last, we used survival analysis and regression models for count data to assess the intervention
long-term effect on donor turn-up over a 24-month follow-up.

The contribution to the donor recruitment and retention literature stemmed from this research
is fourfold. First, we assess the response to an intervention that increased donation convenience
in a quasi-experimental design that allows for the claiming of causal relationship in the absence
of randomized allocation of the treatment. Second, we identify demographical and behavioral
patterns in the response to the intervention that might inform BCAs on donor groups’
sensitivity to this campaign’s modality. Third, we assess the short- and long-term effects of an
intervention to increase donation convenience in a low-resource context, one that is constantly
in need of evidence-based solutions to challenging public health problems. Fourth, we derive
these findings from a large dataset that spans over a long period both before and after the
intervention, which allows us to explore the granularities of donors’ behavior.

We begin by addressing the relevance of convenience as a motivator for blood donation. Next,
we borrow the conceptual approach of service convenience from the marketing literature and
explore potential applications for the assessment of convenience on blood donation, drawing
special attention to heterogeneities attributed to both donor’s demographical and behavioral
characteristics. We then describe our analytical approach and present the results of descriptive
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statistics and statistical models used to explore the effect of an intervention aimed at increasing
donation convenience on donors’ behavior both in the short- and long-term. We conclude by
discussing implications and future directions for donor management research and practice.

2.2 Literature review
Collecting blood from voluntary, unpaid donors is currently the preferred method to meet
health systems’ demand for whole blood and blood products (World Health Organization,
2017a). Millions of units of blood are collected each year around the globe from healthy donors,
many of them engaged in donor careers that last for several years (World Health Organization,
2017b). Yet, donating blood is a costly behavior, one that has few obvious or immediate
rewards (Masser, White, Hyde, & Terry, 2008). Due to logistical, practical, and safety issues,
it involves getting to a specific facility, responding to a survey, undergoing a brief though
scrutinizing interview, having an arm’s vein cannulated by a bulky needle, and lying still while
blood runs out of one’s body into a plastic bag. Realistically, donating blood is in itself a timeconsuming, anxiogenic and painful behavior, one with possible debilitating consequences
(Hoogerwerf et al., 2018; Williamson & Devine, 2013). Unsurprisingly, unless BCAs engage
in frequent, not to say permanent donor management initiatives, supply shortages may trigger
crises.

A substantive part of the literature on donor recruitment (i.e., convincing non-donors to have
their first donation experience) and retention (i.e., convincing repeat donors to make a new
donation) is dedicated to a better understanding of donor behavior in search of insights. The
knowledge extracted from these studies is expected to shed light on how to optimize
organizational decisions targeted at matching supply and demand, reacting to predicted
shortages and calling upon donors in advance, as well as continually renovating the donor pool
(De Kort & Veldhuizen, 2010). In the specific case of blood donation, and analogous to other
health-related behaviors, one common approach has been to identify both motivating (and
deterring) factors that are intrinsic (e.g., cognitions and affect) or extrinsic (e.g., accessibility)
to the individual.

Motivators to blood donation frequently recognized in the related literature are
altruism/humanism, the perceived need for donation, and convenience, to name a few (Bednall
& Bove, 2011; Oswalt, 1977; Piersma et al., 2017; Jane Allyn Piliavin, 1990). In contrast,
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deterrents to blood donation most often reported are fear, never been asked to, and
inconvenience, also to name a few (Bednall & Bove, 2011; Oswalt, 1977; Piersma et al., 2017;
Piliavin, 1990). While self-reported motivators and deterrents should be looked at with
parsimony, as many of these accounts are subject to hindsight (Nisbett & Wilson, 1977) and
social-desirability bias (Fisher, 1993), donation convenience deserves particular attention,
given that it is subject to objective measurement.

Convenience is related to how easy a behavior is perceived to be, and in the blood donation
literature it is contingent on issues such as the location of donation sites, opening hours, and
waiting time (e.g., Piliavin, 1990). In short, whenever blood donation occurs with no delay, at
a time of the day or day of the week that is considered suitable and at a nearby location, it is
perceived to be convenient (or otherwise inconvenient).

Convenience (or the lack of) has been considered a relevant behavior determinant by theories
of health prevention behavior. The Health Belief Model (Rosenstock, Strecher, & Becker,
1988), one among a group of related theories that share common factors (Michie, West,
Campbell, Brown, & Gainforth, 2014; Prestwich, Kenworthy, & Conner, 2017), states that
perceived barriers (such as inconvenience) may inhibit action in cases when a preventive
behavior is thought to be beneficial, particularly if readiness to act is low. Behaviorally
informed frameworks also highlight the importance of convenience in facilitating action. One
example is the ADF framework (Cohen & Andrade, 2018) that acknowledges that a specific
behavior will happen only when adequate levels of accessibility, desirability, and feasibility
are reached. Accessibility relates to bringing the intended goal to mind by increasing its
salience; desirability connects the targeted behavior with its (positive) consequences; and
feasibility deals with identifying and mitigating barriers (such as inconvenience) that prevent
people from engaging in the desired behavior. The effect of increased convenience on eliciting
desired behaviors is not circumscribed to the health prevention domain: according to the
marketing literature, consumers value conserving time and effort, as convenience is perceived
to reduce nonmonetary costs of a purchase, or a behavior (Berry et al., 2002).

2.2.1 Convenience explained
The marketing literature offers many insights to the better understanding of the non-linear
influence of the need for time and energy expenditure (effort) on behavior. Although
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socioeconomic change, technological progress, and opportunity costs have contributed to the
rise in consumers’ interest in services convenience, individual differences bring heterogeneity
to how nonmonetary costs are perceived and accounted for (Berry et al., 2002). People differ
in their temporal orientation, perceived time scarcity, and sense of time urgency (Bergadaa,
1990; Durrande-Moreau & Usunier, 1999; Graham, 1981; Larson, Larson, & Katz, 1991;
Taylor, 1994). For example, consumers have different perceptions of waiting time based on
previous experiences and expectations of the length of wait, which interfere in their willingness
to accept the wait (Hui & Tse, 1996; Kumar, Kalwani, & Dada, 1997; Leclerc, Schmitt, &
Dube, 1995). In general, the greater the time costs associated with a service, the lower is the
consumer’s perceptions of service convenience (Berry et al., 2002). Further, the more effort
spent, the stronger is the consumer’s commitment to the service outcome, and the greater is the
potential for frustration (Hui, Thakor, & Gill, 1998). However exceptions exist, and for timeinvestment services, such as hedonic services that are pursued for pleasure, duration of the
service increases its value (Bellante & Foster, 1984), suggesting that time and effort
perceptions can vary as a function of the task domain.

Berry and colleagues (2002) proposed a theoretical framework that helps to deal with
individual and contextual variability by breaking down convenience into five types, each
reflecting a stage of consumer activity related to service use: decision convenience (related to
perceived time and effort devoted to deciding how to obtain a service), access convenience
(related to perceived time and effort expenditures to initiate service delivery), transaction
convenience (related to perceived expenditures of time and effort to make an exchange with
the service provider), benefit convenience (related to perceived time and effort expenditures to
experience the service’s core benefits), and postbenefit convenience (related to perceived time
and effort expenditures when reinitiating contact with a firm after the benefit stage of the
service). According to the framework, consumers’ perceived time and effort costs related to
each type of service convenience affect their overall evaluations, which will influence their
future behavior.

Acknowledging the various elements that build up the perception of convenience over the
course of the donation experience is relevant when investigating common situations, but also
extreme ones, such as when (a) convenience is maximal and donation rates are minimal,
revealed by the low donation rates among BCAs’ staff (Malako, Yoseph, & Bekele, 2019;
Oliveira, 2016); or when (b) convenience is minimal and donation rates are maximal, as
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observed after national disasters, when the high influx of prospective donors to BCAs raises
waiting times to as long as many hours (Glynn et al., 2003; Oliveira, 2016).

2.2.2 Convenience in the blood donation literature
Blood donation can only happen at certain health facilities where specialized personnel and
equipment can process donated blood, so donors “must synchronize their availability with the
availability of the service” (Berry et al., 2002). Because of that, BCAs are often centrally
located within cities, or at easily accessible site, when not inside hospitals. When people cannot
come to the BCA to donate, a blood drive can be sent to collect blood at distant locations or
places with a high concentration of healthy people, such as sports and religious events, or
shopping centers. BCA managers hold blood drives close to their hearts: on the demand side,
mobile drives are perceived to be efficient and cost-effective if the number of people at reach
(i.e., potential donors) passes a certain threshold (Oliveira, 2016). On the supply side, a few
more levers are being pulled when a blood drive lands at the workplace, for example: besides
saving on time and effort costs, peer pressure and social signaling may add a motivation
premium (Condie, Warner, & Gillman, 1976).

When asked, people rank convenience high in their list of motivations to donate (e.g., Bednall
& Bove, 2011; Oswalt, 1977; Piersma et al., 2017). Roughly, researchers approach
convenience according to its temporal or spatial aspects, or to both, as they may be perceived
to be inextricably related. Lightman (1982) found the convenience of the BCA (related to
distance, location, and donation times) to be one of the most reported motivators to blood
donation, second only to “general desire to help others”. Ibrahim and Mobley (1993) found
donors who believed locations for donating blood were convenient to be more commonly
among those in the high-frequency group (i.e., three or more previous donations). Ferguson
(1996) reported waiting time and convenience of opening hours as important predictors of
future donation intention, especially among repeat donors.

Accordingly, donors rank inconvenience high in their list of deterrents to blood donation
(Bednall & Bove, 2011; Oswalt, 1977; Piersma et al., 2017; Jane Allyn Piliavin, 1990). In fact,
evidence on the correlation between inconvenience and donation intentions usually displays a
negative trend. Oborne and colleagues (1978) found “sessions held at inconvenient times” to
be one of the most reported reasons to stop donating blood. Lightman (1982) found
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inconvenience of the BCA (related to distance, location and donation times) to be the top
reported motive to cease donating blood. In a seminal paper, Piliavin (1990) found the lack of
a convenient donation site to be a deterrent for blood donation, and perceptions of delay, as
well as the inconvenience of hours and location of sites, to be related to an unwillingness to
return. Gillespie and Hillyer (2002) reported inconvenience to be a barrier to between 13 to
19% of lapsed donors. Tison and colleagues (2007) also found an inconvenient donation
location to be reported as a significant barrier to blood donation. Few studies tell a different
story, though. For instance, McKeever and colleagues (2006) found current waiting times not
to be correlated with future intentions to donate when prospective donors were surveyed on
donation site.

Perhaps because it is so obvious that the ease of access to donation sites and convenient opening
hours should interfere in donor behavior, few studies have gone beyond the assessment of
donation intentions. There is some correlational, real-world evidence that convenience matters,
mainly concerning access convenience which is related to the perception of time and effort
expenditures to initiate service delivery (Berry et al., 2002). Lee and colleagues (2017) found
that the pool of donors giving blood at a fixed site was mainly composed of individuals living
within a radius of 4 km, and Poon and colleagues (2013) found that regardless of the level of
donors’ motivation, fewer weekday donations were made if the distance between workplace
and BCA was greater than 5 km, or took more than 30 minutes of travel time. However,
empirical evidence on the effect of convenience on donor return rates is mixed. For example,
Piliavin (1990) found perceptions of delay, as well as the inconvenience of hours and location
of sites, to be related to lower donor return rates, while Schlumpf and colleagues (2008) found
that having a convenient location to donate was correlated with higher donation behavior.
However, Schreiber and colleagues (2006) reported that although many donors stated that they
would donate more if there was a convenient location, few actually presented for donation
when a blood drive was held at their workplace. Evidence is particularly mixed to what
concerns waiting time, which could be framed within Berry and colleagues' (2002) theoretical
framework as an example of transaction convenience, or the perceived expenditures of time
and effort to make an exchange with the service provider. While Piliavin and Callero (1991)
found the perception of waiting duration, and not actual waiting time, to be related to donor
return, findings from a study by Craig and colleagues (2017) pointed to the exact opposite
direction: what really mattered was the actual waiting time, and not donor perception.
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We share the belief disclosed by Bednall and Bove (2011) that the effect of convenience on
donor behavior is still in need of evidence derived from data on objective, consequential
behavior, particularly concerning specific convenience-related factors, such as proximity to the
collection center, availability of transportation, the suitability of opening hours, and length of
waiting times. Moreover, although Klinkenberg and colleagues (2019) identified
inconvenience as a self-reported barrier to blood donation among Sub-Saharan African
migrants and minorities in Western high-income countries, to our knowledge there are no other
studies that assessed objective measures of the impact of time and effort expenditure on
donation behavior among samples of donors living in LMIC.

2.2.3 Donor characteristics and sensitivity to convenience
People differ in how much they value time and effort expenditure (Berry et al., 2002), and
patterns in differences might correlate with demographical characteristics. For instance, in a
study that assessed the effect of waiting time (a measure of transaction convenience) on future
donation behavior, Craig and colleagues (2017) found that male donors significantly delayed
their return in response to longer waits in comparison to female donors, although the authors
acknowledged that evidence on sex-related time sensitivity is mixed. In this same study,
authors reported that greater waiting times had lesser an impact in donor return among older
individuals, which could be related to the fact that many of those are retired and “face different
opportunity costs of time”. Accordingly, Vavić and colleagues (2012) found younger donors
to perceive waiting times as longer, a measure that was attributed to greater anticipatory anxiety
and was correlated with lower intentions to return. Concerning race and education, we could
find no consistent theoretical or empirical support for expected heterogeneity in return rates
resulting from greater convenience.
Distance from donor’s home to the BCA might influence sensitivity to donation convenience
since people that live farther away are the same that incur in greater time and effort costs to
donate, at least if they are coming from home to donate or going home after donating. Although
any perceived increase in convenience might reduce total costs of donation, it is possible that
the premium in convenience would loom relatively larger for donors living closer to the BCA.
Also, perceptions of time and effort expenditure might change within individuals as they
become more knowledgeable of the donation process after several donation attempts. Nondonors on the verge of leaping the intention-behavior gap might see the convenience-based
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incentive as a good-enough facilitator in the short-term that pushes her to face the last mile.
Moreover, people in this group might have high expectations but little practical knowledge
about the donation process, and longer waiting times might or might not be experienced as
uncomfortable. Waiting time and convenience of opening hours are important predictors of
future donation intention, especially among repeat donors (Ferguson, 1996), but we are not
aware of studies that have assessed the effect of convenience on donor return across different
donor career stages.

Furthermore, other donor-related aspects might moderate the response to reduced donation
costs. Individuals who report spontaneous motives to donate blood might be infused with
greater intrinsic motivation and more altruistic drivers in comparison to those reporting
replacement motives (i.e., a donation attempt motivated by a particular request from someone
in need for blood due to surgery or medical treatment). Therefore, it would be reasonable to
assume the perceived costs to donate to be smaller for this group, and the appeal of a
convenience-based incentive to function as an even more powerful booster in the short-term.
The same rationale could be applied to those individuals whose blood type is O-negative, also
known as “universal donors”, who might be aware of the scarcity of their blood type and their
relative higher value.

2.3 Materials and Methods
Public BCAs in Brazil run year-round campaigns on various media to motivate donors to
donate more often, at their own discretion and expense (Agência Nacional de Vigilância
Sanitária, 2004). On May 2018, the Rio de Janeiro’s state-run BCA launched a campaign in
association with a peer-to-peer ridesharing company that invited prospective donors to claim a
transportation voucher that offered a R$30 Brazilian Reais rebate (approximately US$8) for
trips starting or ending at the BCA’s address. The campaign was valid only for Wednesday,
May 30th, and it was advertised through email messages sent to the ridesharing company’s
users and posts on social media the day before, and through banners on the opening screen of
the company’s mobile app and more posts on social media on the day of the campaign (see
Appendix A).

The data set used in this study consisted of deidentified information extracted from a larger
database with more than 2.4 million donation attempts resulting in 1.9 million successful
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whole-blood donations from close to 1.2 million voluntary, non-remunerated donors from 1995
to 2020. Consistent with Brazilian national regulations, public and private BCAs promote
voluntary and non-remunerated donations (Ministério da Saúde do Brasil, 2015). For example,
the Rio de Janeiro’s state-run BCA performed close to half of the 186.861 whole blood and
apheresis donations done in public BCA’s in the state during 2019, and close to two-thirds of
these procedures were held in the city of Rio de Janeiro (Sistema de Informações de Produção
Hemoterápica – HEMOPROD / 2019, apud Oliveira, 2020).

We labeled each donor that presented for a donation attempt on the period of analysis with an
indicator that allowed us to assess their prior and future donation behavior. Besides donor
related information (sex, age at donation attempt, self-reported race, highest education attained,
ZIP code of the residence, previous successful donations, reported donation motive), we could
also assess donation-attempt related parameters such as day of the week, waiting times (time
elapsed between the start of the screening interview and venipuncture), previous donation
attempts and outcomes (i.e., temporary or permanent deferrals, could not wait or changed her
mind, or successful donation), and time elapsed between attempts.

2.3.1 Intervention effects
2.3.1.1 Short-term
We expected the campaign to have a short-term effect revealed by the change in the number of
donation attempts happening at the BCA on that day. To assess this effect, we advanced to a
statistical analysis aimed at identifying a potentially causal relationship between the
intervention and the change in both the number of donation attempts and successful donations.
It is relevant to discriminate between the effect of the campaign on donation attempts and
successful donations because the latter is the net effect of the intervention. We used an event
study design to estimate the change in these outcomes of interest during the intervention in
comparison to the expected values had the intervention not occurred.

For the event study, we compared the daily number of donation attempts (and successful
donations) before, during, and after the campaign day. To our knowledge, no other campaigns
or calls for blood donation were held on campaign day. Given the nature of the intervention –
transportation vouchers valid solely for a single day – we hypothesized that its potential impact
would be immediate and short-lived. We used an estimation window of 90 days before the
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intervention and an observation window of 7 days before and after the event. To predict normal
outcomes, we used the estimation window average and dummy variables for the days of the
week. We tested the robustness of the results with alternative estimation windows (180 and
360 days) and the analysis was repeated for placebo dates to test the validity of any effects
observed for the intervention.

Formally,
6

7

𝑌𝑡 = 𝛽0 + ∑ 𝜆𝑡 𝐷𝑡 + ∑ 𝛿𝑡 𝑇𝑡 + 𝑒𝑡
𝑡=1

𝑡=−7

where
Dt represents the day of the week dummy variables,
Tt represents the time to event dummy variables,
And t are the coefficient of interest, especially for t = 0 (event day)

While the campaign was an intervention that increased convenience to donate blood, it could
also have worked as a reminder for users of the app that did not go to the BCA and for the
population at large that learned about the campaign over social media. To disentangle the
effects of convenience and reminder, we compared the change in the number of donation
attempts and successful donations happening at the BCA with those happening at blood drives
on the day of the intervention. People that donated blood at the blood drives might have been
affected by the reminder component of the intervention but not the premium on convenience
since the transportation voucher was not valid for the blood drive sites. We had no reason to
suspect that the probability of being a user of the transportation app should differ across people
considering donating at the BCA or a blood drive. Thus, using a difference-in-differences
model, we were able to assess the change in the number of donations attributed to the premium
in convenience, since the reminder component was believed to be similar for those claiming
transportation vouchers to donate at the BCA and those donating at an otherwise convenient
blood drive close either to home or workplace.

Formally,
6

7

7

𝑌𝑖𝑡 = 𝛽0 + 𝛽1 𝐵𝐶𝐴𝑖 + ∑ 𝜆𝑡 𝐷𝑖𝑡 + ∑ 𝛿𝑡 𝑇𝑖𝑡 + ∑ 𝜃𝑡 𝑇𝑖𝑡 𝐵𝐶𝐴𝑖 + 𝑒𝑖𝑡
𝑡=1

𝑡=−7

𝑡=−7

where
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Dit represent day of the week dummy variables,
Tit represent time to event dummy variables,
BCAi represents the setting of blood collection (1 = BCA, 0 = blood drive),
And t are the coefficients of interest, representing the double-difference at time t, especially
for t = 0 (event day).

2.3.1.2 Long-term effects
We used a series of Cox proportional-hazards models (Cox, 1972) to assess the influence of
having participated in the campaign on return rates. The unit of analysis was the donation
attempt, and our main dependent variable was determined as a donation attempt occurring
within the observation period (termed failure). Mandatory deferral periods (60 days for men,
90 days for women) were subtracted from the number of days between donation attempts (if a
following donation attempt was ever placed), and the result was transformed in months. The
sample was censored to the right by the end of the follow-up period in May 30th 2020, two
years after the intervention.

Our main independent variable indicated a donation attempt that occurred in the intervention
day (1) or in the period from March 30th to July 30th 2018, i.e., two months after and before
that day (0). We controlled in the Cox models for donor’s sex, self-reported race (White vs.
Non-White), age-range (30 y.o. or younger, 31 to 40 y.o., and 41 y.o. or older), educationrange (8 years of education or less vs. greater than 8 years), if the donor’s blood was type Onegative, the winsorized distance from the reported ZIP code of residence to the BCA
(quantitative, discrete), the motive for donation attempt (replacement vs. spontaneous), and if
the prospective donor had ever had a previous successful donation. Additionally, we used
coarsened exact matching (CEM) techniques to balance ex ante demographical and behavioral
characteristics between treatment and control groups, and applied the calculated weights as
robustness checks (Blackwell et al., 2009). We used day of the week fixed effects to control
for seasonal variance. In these analyses, we evaluated the effect of the intervention on the next
donation attempt.

For this study, we created a transaction-convenience measure based on the time elapsed
between the start of the screening interview and the start of the donation (from now on referred
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to as waiting time).1 We controlled our models for different specifications of waiting time, for
the sake of consistence and validity: waiting time in hours (quantitative, discrete), waiting-time
ranges (less than 40 minutes, 41 to 60 minutes, and more than 60 minutes – throughout the
database, average waiting time was 40 minutes), and a dummy for waiting time greater than 60
minutes (1). Since waiting time was not exogenously determined (i.e., donor demographical or
behavioral characteristics might lead to shorter vs. longer screening interviews or health
assessments), we instrumented for the donor’s wait time using the average of waiting times of
the donor who presented for attempt immediately before and after the focal donor (as described
in Craig et al., 2017). To address the possible influence of confounders on the estimates of
likelihood of return, we included in the analyses only those observations from individuals that
were considered eligible on the index attempt, therefore excluding those instances in which a
temporary or permanent deferral were applied to the prospective donor (as described in Craig
et al., 2017). Notwithstanding, we compare the likelihood of being deferred across treatment
and control groups to explore potential effects of the campaign on the incidence of deferrals.

Moreover, we were interested in assessing the influence of the intervention on the total number
of future donations accomplished by participants in both treatment and control group besides
mere return rate. Just as the long-term effect of behavior-change interventions might have a
cumulative impact in returns (i.e., purchases) for firms (e.g., Reinartz, Thomas, & Kumar,
2005), focal events might also influence cumulative future donations for BCAs (e.g., Zou et
al., 2008). To assess the long-term impact of the intervention on all future donations we
compared the total number of successful donations during the 24-month follow-up for donors
deemed eligible from treatment and control groups using Poisson regression models
appropriate for count variables (Cameron & Trivedi, 1990).

Additionally, we introduced control variables to models in tandem using a deliberate stepwise
mode to observe their influence in sign, size and statistical significance of the main dependent
variable. Approval for the study was obtained from institutional review board (CEPH/FGV, n.
138/2021). Because data on blood donation were routinely collected at the BCA and no
personal identifiers were transmitted to the authors, the institutional review boards waived the

1

Time of arrival at the BCA would have been a more accurate reference for starting the clock, but this measure
was available only for those attempts when the prospective donor presented to the BCA for the very first time.
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requirement for individual consent. All data analysis was performed with the statistical
software package Stata version 15.1 (StataCorp).

2.4. Results
2.4.1 Short-term effects
2.4.1.1 Descriptive statistics
There were 590 donation attempts at the BCA on the day of the campaign, Wednesday, May
30th, 2018 (see figure 2.1), which resulted in 438 successful donations (see figure 2.2). Two
blood drives were held on that day, with an average of 113 attempts happening at each of them,
which resulted in an average of 89 successful donations at each one. The number of daily
attempts and successful donations fluctuated during May and June, but the spike observed on
campaign day suggests a change in pattern as a response to the intervention.

Figure 0.1 Number of daily attempts at the blood collection agency (BCA) and at blood
drives on May and June, 2018
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Note: Red traced line indicates the campaign day. *Average number of donation attempts per blood drive.
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Figure 0.2 Number of daily successful donations at the blood collection agency (BCA) and
at blood drives on May and June, 2018
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Note: Red traced line indicates the campaign day. *Average number of successful donations per blood drive.

In comparison with the control period (i.e., attempts placed two months after and before the
intervention day, from March to July 2018), we observed an increased proportion of women
attempting to donate on campaign day, as well as self-reported White, those younger than 30
years old and those highly educated, which might correspond to the profile of the peer-to-peer
ridesharing company’s clients (see table 2.1). Moreover, a higher proportion of participants
with no previous successful donations attempted to donate in the campaign day compared with
other days during the control period (𝝌2 (1, N = 23,750) = 39.7, p < .001), an aspect that at first
should not intuitively be credited to the mobile-app user profile. This finding suggests that this
kind of intervention was particularly effective in motivating non-donors to have their first
donation experience, and therefore should be regarded as being predominantly of the
recruitment type. Furthermore, there was apparently a greater proportion of spontaneous
donations on the day of the campaign (𝝌2 (1, N = 23,750) = 57.4, p < .001), as well as from
those who lived closer to BCA (t (23,626) = 10.4, p < .001).

Overall, waiting time at the BCA was longer on campaign day (mean 84.77 minutes, SD 42.31,
Q1 55, Q3 105) compared with control period (mean 36.84 minutes, SD 18.93, Q1 25, Q3 44;
t (18,959) = -51.5, p < .001). Unsurprisingly, there was a relative increase in the proportion of
donors leaving the BCA before donating because of having changed their minds or being
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unable to wait (4.9% in the treatment, and 0.7% in the control group). In fact, the proportion
of donors that changed their minds or could not wait was particularly greater in the afternoon
on campaign day when compared to the others days of the week, probably because of the
greater influx of prospective donors at that period of the day and longer waiting times (see
figure 2.3 and 2.4). Of notice, there was no increase in the incidence of temporary or permanent
deferrals on the day of the campaign, nor in the incidence of positive tests results for
transfusion-transmissible infections (TTI) (𝝌2 (1, N = 18813) = 0.00, p = .948).
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Table 0.1 Demographic and behavioral characteristics of the study sample, waiting time
measures, and selected screening and donation outcomes
Demographics
Sex, No.(%)
Male
Female
Race No.(%)
White
Non-white
Age, years
Mean (SD)
Age No.(%)
≤ 30
31 - 40
≥ 41
Education No.(%)
≤8
>8
Prev. donation No.(%)
No
Yes
Distance, km
Mean (SD)
Replacement No.(%)
Spontaneous
Replacement
Type O negative No.(%)
No
Yes
Waiting time, h
Mean (SD)
Waiting time No.(%)
Up to 40 min
40 to 60 min
60 min or more
Long Wait (> 60 min) No.(%)
No
Yes
Screening Conclusion
Eligible
Changed-mind
Permanently-deferred
Temporarily-deferred
TTI test-results**
Negative
Positive

Control*

Treated

13835 (59.7)
9325 (40.3)

286 (48.5)
304 (51.5)

8409 (36.3)
14751 (63.7)

311 (52.7)
279 (47.3)

36.3 (12.3)

32.5 (11.4)

8793 (38.0)
6289 (27.2)
8078 (34.9)

326 (55.3)
128 (21.7)
136 (23.1)

3454 (14.9)
19706 (85.1)

23 (3.9)
567 (96.1)

11327 (48.9)
11833 (51.1)

366 (62.0)
224 (38.0)

22.1 (14.4)

15.9 (11.4)

16668 (72.0)
6492 (28.0)

508 (86.1)
82 (13.9)

21930 (94.7)
1230 (5.3)

551 (93.4)
39 (6.6)

0.6 (0.3)

1.4 (0.7)

12964 (70.1)
3904 (21.1)
1629 (8.8)

44 (9.5)
96 (20.7)
324 (69.8)

16868 (91.2)
1629 (8.8)

140 (30.2)
324 (69.8)

18497
168
866
3629

464
29
27
70

(79.9)
(0.7)
(3.7)
(15.7)

17735 (96.5)
640 (3.5)

(78.6)
(4.9)
(4.6)
(11.9)

423 (96.6)
15 (3.4)

* Control group: those attempting to donate from March to July 2018
** Data available only for those donors who eventually had accomplished a successful donation
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Figure 0.3 Waiting time according to the hour of screening start on treatment day and
average of days within the control period
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Note: line is mean waiting time within each hour, shaded area is standard deviation of the mean.

Figure 0.4 Number of people attending the BCA according to the hour of screening start
on treatment day and average of days within the control period
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Note: control daily average was obtained by counting the number of people starting screening at each hour divided
by 122 days.
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2.4.1.2 Statistical modeling of the short-term effects
2.4.1.2.1 Event Study model
We used an estimation window of 90 days before the event to predict the normal number of
attempts and donations at the BCA, and an observation window of 7 days before and after the
event. Results revealed that there was a significant increase in the number of donation attempts
on the day of the campaign ( = 396.64, p < .001; see table 2.2) compared with the expected
number of donation attempts had the campaign not existed. There was also a significant
increase in the number of successful donations on the day of the campaign ( = 283.59, p <
.001). Models that used logarithmic transformations of the dependent variables revealed an
increase in both attempts ( = 1.14, p < .001) and donations ( = 1.06, p < .001) on campaign
day (results hold with different estimation windows – see appendix B1 and B2; the results for
the placebo test were non-significant – see appendix C). Figure 2.4 and figure 2.5 qualify the
effects by demonstrating a peak increase in both the number of attempts and successful
donations on the day of the campaign. It is important to note that there were no significant
effects of large magnitude in the days that preceded the campaign, except for an increase of 86
attempts in the day before the campaign, which could be explained by a reminder effect of the
campaign’s advertising that happened at that time. Moreover, there were significant effects on
the second day after the campaign that could not be assigned to prospective donors that could
not wait on campaign day (data not shown), and therefore might be related to lingering effects
of the reminder aspect of the intervention.
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Table 0.2 Event study model for the number of attempts and successful donations
happening at the BCA
Attempts at BCA
Time dummies

Donations at BCA

Absolute numbers

Log scale

Absolute numbers

Log scale

t-7
t-6
t-5
t-4
t-3

2.64
-6.04
8.79
-54.42
-52.54

0.04
-0.01
0.09
-0.23
-0.82**

2.59
-12.54
12.54
-47.63
-39.67

0,04
-0,06
0,12
-0,28
-0,80**

t-2
t-1

-31.83
86.71+

-0.17
0.42

-21.58
59.25

-0,15
0,37

t0

396.64***

1.14***

283.59***

1,06***

t+1

82.96

0.38

72.46+

0,41

t+2

165.79**

0.65*

137.54***

0,66*

t+3
t+4
t+5
t+6

-6.42
-0.54
44.17
124.71*

0.01
0.06
0.24
0.55+

-16.63
8.33
45.42
96.25*

-0,06
0,17
0,29
0,54*

t+7
N
adj. R-sq
F
Dummy for days of week

59.64
181
0.526
10,513
Yes

0.29
181
0.574
12,573
Yes

43.59
181
0.543
11,185
Yes

0,27
181
0.611
14,459
Yes

Note: + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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Figure 0.5 Coefficients of the event study model on daily donation attempts
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Note: error bars represent 95% confidence intervals.

Figure 0.6 Coefficients of the event study model on daily successful donations
400

Regression coefficinets

300

200

100

0
t-7

t-6

t-5

t-4

t-3

t-2

t-1

t0

t+1

t+2

t+3

t+4

t+5

-100

-200

Note: error bars represent 95% confidence intervals.

2.4.1.2.2 Difference-in-differences
The convenience-based incentives were advertised on the day before and on the day of the
campaign. So, the increase in turn up on campaign day could be attributed to the reminder effet
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of the advertising. Since the transportation-vouchers could only be claimed for trips starting or
ending at the BCA site and were not available to donors attending to blood drives, but the
reminder effect could also influence the number of donation attempts being placed at blood
drives’ sites, we advanced to disentangle the effects of convenience and reminder. A
difference-in-differences model compared donation attempts and successful donations
happening at the BCA with those happening at blood drives on the day of the intervention. A
model using daily measures indicated parallel trends between intervention and control groups
in the 90 days the preceded the intervention, suggesting no significant differences in donation
trends during that period ( = -.13, p = .678). The results of the difference-in-differences model
showed that the coefficient of the interaction term between the indicator of attempts occurring
at the BCA and the indicator of the campaign day was positive and statistically significant (
= 367.79, p < .001; see table 2.3). The same pattern was observed for successful donations (
= 261.73, p < .001), which means that there was an increase in both attempts and donations at
the BCA on the day of the campaign. Figure 2.7 and figure 2.8 qualify the effects by
demonstrating a peak increase in both the number of attempts and successful donations on the
day of the campaign. It is important to note that there were no significant effects in the days
before the campaign. This finding supports the conclusion that the absolute increase in the
number of donations was an effect of the convenience element of the campaign rather than a
pure reminder effect.

To assess if there was a relative increase in the number of donations happening at the BCA in
comparison to those happening at blood drives on the day of the intervention, we used
logarithmic transformations of the number of attempts and successful donations as dependent
variables in the difference-in-differences model (see “Log scale” columns at table 2.3). The
coefficient of the interaction term between the indicator of attempts occurring at the BCA and
the indicator of the campaign day was positive and significant at the 10% level ( = .80, p <
.10), which suggests that there was a relative increase in attempts at the BCA on the day of the
campaign in comparison with attempts happening at blood drives. In this model specification,
the relative increase in the number of successful donations happening on the BCA on the day
of the intervention was positive but non-significant.
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Table 0.3 Difference-in-differences model for the number of attempts and successful
donations happening at the BCA compared with donations happening at blood drives
Attempts
Time dummies

Donations

Absolute numbers

Log scale

Absolute numbers

Log scale

t-7
t-6
t-5
t-4
t-3
t-2
t-1
t0

-10.71
-16.71
37.29
29.29
NA
NA
71.79
367.79***

-0.15
-0.18
0.32
0.75
NA
NA
0.27
0.80+

-11.27
-15.27
31.73
16.73
NA
NA
49.23
261.73***

-0.20
-0.15
0.28
0.75
NA
NA
0.23
0.73

t+1

NA

NA

NA

NA

t+2

NA

NA

NA

NA

t+3
t+4
t+5
t+6

59.29
NA
53.29
138.29*

0.58
NA
0.42
0.79+

27.73
NA
46.73
105.73*

0.39
NA
0.35
0.74

t+7

60.79

0.26

44.73

0.24

N
adj. R-sq
F
Dummy for days of week

311
0.689
22,474
Yes

311
0.662
19,996
Yes

311
0.703
23,931
Yes

311
0.677
21,295
Yes

Note: + p<0.10, * p<0.05, ** p<0.01, *** p<0.001. NA value for the coefficient means that there were no blood
drives on that day.
* Coefficients are the interactions between time dummies and indicator of donations happening at the BCA
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Figure 0.7 Coefficients of the difference-in-differences model on daily attempts
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Note: error bars represent 95% confidence intervals.

Figure 0.8 Coefficients of the difference-in-differences model on daily successful
donations
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Note: error bars represent 95% confidence intervals.

There were no negative effects in the days that immediately preceded the campaign, which
suggests that the effect of the intervention was not exclusively produced by those people that
had already decided to donate but postponed their visit to the BCA until the campaign day.
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2.4.2 Long-term effects
2.4.2.1 Descriptive statistics
The fact that donors were responsive to the campaign in the short-term was somewhat
predictable. Yet, we were interested in investigating if responding to the intervention was
associated with detectable patterns in donor behavior in the long-term. First, we assessed the
distribution of returns across donor demographical and behavioral characteristics both for
donors who responded to the campaign (Treated) and for those who attempted to donate in the
period used for comparison (Control). Apparently, the proportion of returns was smaller in the
treatment group when compared both with the group of donors who presented for a donation
attempt in the period elected as control (as well as for those who presented in the same week
of the intervention, but on a different day – see figure 2.9). The proportion of returns was
smaller in the treatment group also across different stratifications (see table 2.4). Interestingly,
the gap between return rates across sex and race specifications was reduced within treated
subjects, and longer waiting times were correlated with fewer future donation attempts in both
treatment and control groups2.

Figure 0.9 Proportion of donors who returned after accomplishing a successful donation
during the index attempt on treatment day and control group
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2

Some prospective donors considered permanently deferred at the index donation attempt eventually return.
This is possibly due to misunderstanding of the meaning of a permanent deferral, and is observed, although not
common, throughout the 26-years span of the database.
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Table 0.4 Distribution of returns across control and treatment groups

Demographics
Sex, No.(%)
Male
Female
Race, No.(%)
White
Non-white
Age, years
Mean (SD)
Age, No.(%)
≤ 30
31 - 40
≥ 41
Education No.(%)
≤8
>8
Prev. donation, No.(%)
No
Yes
Motive, No.(%)
Spontaneous
Replacement
Distance, km
Mean (SD)
Type O negative, No.(%)
No
Yes
Screening Conclusion No.(%)
Eligible
Changed-mind
Perm. deferred
Temp. deferred
TII test-results, No.(%) **
Negative
Positive
Waiting time, hours **
Mean (SD)
Waiting time, No.(%) **
Up to 40 min
40 to 60 min
60 min or more
Long Wait (> 60 min), No.(%) **
No
Yes

Control*
Did not return
Returned

Treated
Did not return
Returned

7774 (56.2)
5748 (61.6)

6061 (43.8)
3577 (38.4)

186 (65.0)
197 (64.8)

100 (35.0)
107 (35.2)

4668 (55.5)
8854 (60.0)

3741 (44.5)
5897 (40.0)

202 (65.0)
181 (64.9)

109 (35.0)
98 (35.1)

35.5 (12.1)

37,4 (12.5)

32,5 (11.3) 32,5 (11.6)

5503 (62.6)
3699 (58.8)
4320 (53.5)

3290 (37.4)
2590 (41.2)
3758 (46.5)

210 (64.4)
81 (63.3)
92 (67.6)

116 (35.6)
47 (36.7)
44 (32.4)

2038 (59.0)
11484 (58.3)

1416 (41.0)
8222 (41.7)

13 (56.5)
370 (65.3)

10 (43.5)
197 (34.7)

8602 (75.9)
4920 (41.6)

2725 (24.1)
6913 (58.4)

274 (74.9)
109 (48.7)

92 (25.1)
115 (51.3)

8597 (51.6)
4925 (75.9)

8071 (48.4)
1567 (24.1)

321 (63.2)
62 (75.6)

187 (36.8)
20 (24.4)

22.0 (13.9)

21,0 (13.2)

15,9 (11.5) 15,4 (11.1)

12933 (59.0)
589 (47.9)

8997 (41.0)
641 (52.1)

361 (65.5)
22 (56.4)

190 (34.5)
17 (43.6)

8618
59
43
918

277
19
25
62

187
10
2
8

9879
109
823
2711

(53.4)
(64.9)
(95.0)
(74.7)

(46.6)
(35.1)
(5.0)
(25.3)

(59.7)
(65.5)
(92.6)
(88.6)

(40.3)
(34.5)
(7.4)
(11.4)

9190 (51.8)
608 (95.0)

8545 (48.2)
32 (5.0)

246 (58.2)
14 (93.3)

177 (41.8)
1 (6.7)

0.6 (0.3)

0,6 (0.3)

1,4 (0.7)

1,4 (0.7)

6789 (52.4)
2142 (54.9)
948 (58.2)

6175 (47.6)
1762 (45.1)
681 (41.8)

28 (63.6)
60 (62.5)
189 (58.3)

16 (36.4)
36 (37.5)
135 (41.7)

8931 (52.9)
948 (58.2)

7937 (47.1)
681 (41.8)

88 (62.9)
189 (58.3)

52 (37.1)
135 (41.7)

* Control group: those attempting to donate from March to July 2018
** Data available only for those considered eligible after screening.
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2.4.2.2 Statistical modeling of the long-term effects
Among donors who accomplished a successful donation, survival analysis models revealed
that those who presented for a donation attempt on the intervention day were 33% (1 – .774)
less likely to return at least once during the 24-month follow-up compared with those
attempting to donate in the control period (see table 2.5). The effect held its size and
significance after the addition of covariates to the survival analysis model. Interestingly,
controlling for previous experience (previous donation) incurred in loss of the significance of
the coefficient of the main IV (see table 2.5). Substituting the dummy that indicated previous
donation for the one that indicated donation motive restored statistical significance to the main
IV, and combining both the indicators of previous donation and replacement motive resulted
in the restitution of main IV’s size and significance observed in more parsimonious models
(see table 2.6). We interpreted this finding as a result from changes in the profile of donors in
the intervention day compared to the control period: (a) experienced donors (underrepresented
in the treatment group) are more likely to return, and (b) donors who reported replacement
motives donors (underrepresented in the treatment group) are less likely to return. The effect
of these changes in donor profile cancelled each other out.
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Table 0.5 Main-effect model, and models with covariates. Main DV: return for another
donation attempt

Treatment

Model 1
Model 2
Model 3
Model 4
Model 5
0.774**
0.770**
0.872
0.684***
0.788**
(0.663 - 0.904) (0.658 - 0.901) (0.743 - 1.022) (0.584 - 0.802) (0.672 - 0.925)

Female

0.959
1.103***
0.963
1.094***
(0.915 - 1.006) (1.050 - 1.158) (0.917 - 1.010) (1.041 - 1.149)

Non-White

0.923***
1.060*
0.954
1.072**
(0.881 - 0.967) (1.010 - 1.112) (0.910 - 1.000) (1.021 - 1.124)

Age (categorical)
30 y.o. or younger
31 to 40 y.o.
41 y.o. or older

Referent
Referent
Referent
Referent
(.)
(.)
(.)
(.)
1.102***
0.883***
1.110***
0.903***
(1.040 - 1.167) (0.832 - 0.937) (1.047 - 1.177) (0.851 - 0.959)
1.387***
1.012
1.393***
1.045
(1.312 - 1.467) (0.954 - 1.073) (1.315 - 1.474) (0.984 - 1.109)

More educated (9 or more years)

1.068
1.100**
1.092*
1.130***
(0.998 - 1.143) (1.027 - 1.178) (1.020 - 1.170) (1.054 - 1.211)

Type O negative

1.204***
1.131**
1.262***
1.187***
(1.104 - 1.313) (1.036 - 1.235) (1.157 - 1.377) (1.087 - 1.297)

Distance from BCA (winsorized)

0.995***
0.995***
0.996***
0.996***
(0.993 - 0.997) (0.993 - 0.997) (0.995 - 0.998) (0.994 - 0.998)

Previous donation

3.077***
(2.920 - 3.241)

Replacement
N
19,005
18,912
Dummy for days of week
Yes
Yes
Exponentiated coefficients; 95% confidence intervals in parentheses
* p < 0.05. ** p < 0.01. *** p < 0.001

18,912
Yes

2.760***
(2.617 - 2.911)
0.398***
0.473***
(0.375 - 0.422) (0.445 - 0.502)
18,912
18,912
Yes
Yes

Notably, the further inclusion of each variable that indicated alternative specifications for the
waiting time led the effect of the treatment to disappear, suggesting the effect of the treatment
to be fully mediated by waiting time (see table 2.6). Kaplan-Meier curves qualify the effects
by demonstrating lower likelihood of returns for participants who attended on the day of the
campaign (see figure 2.10). Of special interest for the purpose of this study, the negative effect
of long wait on donor return was also observed in the model that contained the instrumented
variable, which gives robustness to our findings and alleviates suspicions that the effect of
waiting time in return rates could be explained by some unobserved confounders related to
donor’s characteristics. Results held for survival analysis models using CEM weights
calculated on the basis of demographical and behavioral characteristics of the sample (see
tables at appendix E). Results also held for Probit models (having an indicator of at least one
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return in the follow-up period as the outcome variable), with and without CEM weights (see
tables at appendix F).

Table 0.6 Main-effect model, and models with covariates and different specifications for
waiting time. Main DV: return for another donation attempt
Model 1

Model 6

Model 7

Model 8

Model 9

0.774**

0.952

0.913

0.899

0.907

(0.663 - 0.904)

(0.802 - 1.130)

(0.771 - 1.082)

(0.760 - 1.065)

(0.764 – 1.078)

Treatment

0.805***

Waiting time. h (continuous)

(0.746 - 0.868)
Waiting time (categorical)
Up to 40 min

Referent
(.)
0.920**

41 to 60 minutes

(0.869 - 0.974)
0.820***

More than 60 min

(0.755 - 0.891)
0.839***

Waiting time (binary)

(0.774 - 0.910)
0.865***

Waiting time (instrumented)

(0.798 – 0.938)
N

19,005

18,720

18,720

18,720

18,720

Control variables

Yes

Yes

Yes

Yes

Yes

Dummy for days of week

Yes

Yes

Yes

Yes

Yes

Exponentiated coefficients; 95% confidence intervals in parentheses
*

p < 0.05. ** p < 0.01. *** p < 0.001
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Figure 0.10 Kaplan-Meier curves of overall returns

Note: no CEM weights applied

A series of regression models were carried out to confirm the mediating effect of waiting time
on donor’s likelihood of return (Hicks & Tingley, 2011). The main IV was the indicator of the
treatment (binary), and the main DV was in indicator of return (binary). We used three different
specifications for waiting time: in hours (continuous), a dummy indicating long-wait (binary),
or the instrumented variable (continuous) as described before. The results met criteria for
mediation, and revealed the average indirect effect to be negative and significant (𝛽 = -.045,
95%CI (-.063, -.028)) and the direct effect to be non-significant (𝛽 = -.039, 95%CI (-.165,
.086)), therefore suggesting waiting time (instrumented) to fully mediate the effect of the
treatment on donor likelihood of return (see figure 2.11). Results held for other specifications
of waiting time (continuous in hours, or binary – see results at appendix G), and also for models
with demographical and behavioral covariates (see results at appendix H).
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Figure 0.11 Mediation model

Further analyses of the long-term effect of the intervention on interaction models for each of
demographical and behavioral characteristics yielded non-significant coefficients for the
interaction terms, except for older age (see table at appendix I). This means that the effect of
the intervention was more negative for those individuals who were 41 years old or older. It is
worth it to observe that the interaction of the indicator of the treatment with the dummy variable
indicating a previous successful donation did not reach statistical significance, and we therefore
cannot rule out the hypotheses that return rates for this group were the same across treatment
and control groups.

2.4.2.2.1 Count data models
A preliminary analysis of the cumulative number of donations performed by participants during
follow-up across both treatment and control group revealed the data to be overdispersed (i.e.,
the variance was greater than the mean) and with an excess of zeros (i.e., the proportion of
zeros was greater than the predicted for the Poisson distribution). For instance, among
participants in the treatment condition who accomplished a successful donation, the proportion
of donors who did not return, returned once, or returned twice or more were respectively 65.5%,
20.5% and 14%. For those in the control condition, the respective proportions were 60%, 20%
and 20%.

Given the characteristics of the sample data, the zero-inflated Poisson regression model was
considered to be the best fit for data compared with traditional Poisson regression models
(Long & Freese, 2014; Wooldridge, 2010). Zero-inflated models consider that the zeros in the
DV might have different sources and therefore compute for the probability that some
individuals might display characteristics that puts them “in the ‘always-zero’ group (i.e., a
group that has outcome 0 with a probability of 1), while other individuals might fit best in the
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‘not-always-zero’ group (i.e., a group that might have outcome 0, but there is a nonzero
probability that an individual has a positive count)” (Long & Freese, 2014, p. 535). This is to
say that certain donor characteristics are predictive of greater chances of no return (zero
cumulative donations during follow-up), and the zero-inflated models offer less biased
estimates of the outcome variable.

With respect to the comparison of cumulative future donations across treatment and control
groups, the results of the zero-inflated Poisson regression model for donation count yielded a
negative but non-significant main-effect, suggesting that donors displaying higher probability
of nonzero returns from either treatment or control groups donated similar amounts of blood
during the follow-up period (𝛽 = .929, 95%CI (.737, 1.170), p = .530). Results held after
controlling for demographical and behavioral characteristic (see table 2.7). Moreover, results
from the inflate part of the model for the main-effect (see Model 1 at table 2.8) suggested that
being in the treatment group increased the odds of not placing a subsequent donation by a factor
of 1.4, holding other variables constant (𝛽 = 1.379, 95%CI (1.014, 1.877), p = .041). This result
was confirmed in the inflate part of the model after controlling for demographical and
behavioral characteristics (see Model 5 at table 2.8). However, the coefficient for the treatment
ceased to be significant after the models were controlled for different specifications of waiting
time (see Models 6 to 9 at table 2.8), which suggests that long waits partially explained the
higher probability of treated participants to be in the “always-zero” group, in line with findings
from Cox and Probit models.

2.4.2.2.2 Net effect of the intervention, considering short- and long-term
Results from the event study and the difference-in-differences models showed no negative
effects before or after the intervention, which suggests there was no displacement of donations
(i.e., people who would naturally donate in the vicinity of the intervention day did not anticipate
or postpone the donation to take advantage of the incentive). Assuming the lack of
displacement and taking the conservative assumption that the campaign had direct effects only
on that day (and ignoring potential informational effects in other days), a simple estimate of its
net impact is feasible.

A back-of-the-envelope calculation that considered the sum of donations (i.e., number of blood
units collected on index day plus the sum of blood units collected during the 24-month follow92

up) obtained from donors that responded to the intervention (438 + 245 = 683) was greater than
the average of the sum of blood units collected from donors in the control condition ((18,259
+ 13,342) / 122 days = 259), or than the average of the sum of blood units collected from donors
who presented on all Wednesdays comprised in the observation period ((2,492 + 1,743) / 16
Wednesdays = 264.7). Overall, these findings suggest that the long-term reduction in return
rates due to the long waiting times did not offset the increase in donations in the short run.
During the follow-up, the campaign was responsible for and additional 424 (683 – 259) blood
units, or the equivalent of 1.63 average days.

While heavily influenced by the short-term effect of the campaign and despite the negative
effects of its unintended consequences, officials in charge of donor management are right to
believe that convenience-based incentives are worth it. Still, they should be mindful of even
greater returns should antidotes to long waits were put in place to compensate for the occasional
high inflow of potential donors.
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Table 0.7 Zero-inflated Poisson regression models (count equation) for successful
donations
Count equation
Treatment

Model 5
1.027
(0.823 - 1.282)

Model 6
1.092
(0.859 - 1.388)

Model 8
1.08
(0.851 - 1.371)

Model 9
1.09
(0.857 - 1.386)

Female

0.721***
(0.676 - 0.768)

0.728***
(0.683 - 0.776)

0.726***
(0.681 - 0.774)

0.726***
(0.681 - 0.774)

Non-White

1.017
(0.960 - 1.078)

1.017
(0.960 - 1.078)

1.017
(0.959 - 1.077)

1.017
(0.959 - 1.077)

Referent
(.)

Referent
(.)

Referent
(.)

Referent
(.)

31 to 40 y.o.

0.998
(0.922 - 1.079)

1.003
(0.928 - 1.085)

1.003
(0.927 - 1.085)

1.002
(0.926 - 1.084)

41 y.o. or older

1.235***
(1.149 - 1.327)

1.230***
(1.145 - 1.322)

1.233***
(1.147 - 1.325)

1.231***
(1.145 - 1.323)

More educated (9 or more years)

1.104*
(1.016 - 1.198)

1.100*
(1.013 - 1.195)

1.101*
(1.014 - 1.195)

1.101*
(1.014 - 1.195)

Type O negative

1.042
(0.944 - 1.149)

1.041
(0.944 - 1.148)

1.041
(0.944 - 1.148)

1.043
(0.946 - 1.150)

Distance from BCA (winsorized)

0.997**
(0.994 - 0.999)

0.997**
(0.995 - 0.999)

0.997**
(0.995 - 0.999)

0.997**
(0.995 - 0.999)

Previous donation

1.509***
(1.388 - 1.640)

1.508***
(1.386 - 1.640)

1.509***
(1.388 - 1.642)

1.506***
(1.385 - 1.638)

Replacement

0.751***
(0.684 - 0.825)

0.746***
(0.681 - 0.818)

0.747***
(0.681 - 0.819)

0.747***
(0.682 - 0.819)

Age (categorical)
30 y.o. or younger

Model 1
0.929
(0.737 - 1.170)

Waiting time, h (continuous)

0.890*
(0.809 - 0.979)
0.894*
(0.805 - 0.993)

Waiting time (binary)

Waiting time (instrumented)
N
19,039
18,946
Dummy for days of week
Yes
Yes
Exponentiated coefficients; 95% confidence intervals in parentheses
+
p < 0.10 - * p < 0.05 - ** p < 0.01 - *** p < 0.001

18,754
Yes

18,754
Yes

0.906+
(0.819 - 1.001)
18,754
Yes
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Table 0.8 Zero-inflated Poisson regression models (inflate equation) for successful
donations
Inflate equation
Treatment

Model 1
1.379*
(1.014 - 1.877)

Model 5
1.435*
(1.003 - 2.052)

Model 6
1.155
(0.769 - 1.735)

Model 8
1.254
(0.842 - 1.868)

Model 9
1.237
(0.830 - 1.846)

Female

0.877*
(0.778 - 0.988)

0.879*
(0.780 - 0.992)

0.884*
(0.784 - 0.997)

0.885*
(0.784 - 0.997)

Non-White

0.905+
(0.815 - 1.005)

0.903+
(0.813 - 1.003)

0.904+
(0.813 - 1.004)

0.905+
(0.815 - 1.006)

Referent
(.)

Referent
(.)

Referent
(.)

Referent
(.)

31 to 40 y.o.

1.128+
(0.978 - 1.302)

1.133+
(0.981 - 1.308)

1.132+
(0.981 - 1.308)

1.132+
(0.980 - 1.308)

41 y.o. or older

1.190*
(1.040 - 1.363)

1.190*
(1.038 - 1.364)

1.188*
(1.037 - 1.362)

1.187*
(1.035 - 1.360)

More educated (9 or more years)

0.932
(0.807 - 1.077)

0.939
(0.812 - 1.086)

0.938
(0.812 - 1.085)

0.939
(0.812 - 1.086)

Type O negative

0.751**
(0.610 - 0.925)

0.755**
(0.613 - 0.929)

0.751**
(0.610 - 0.925)

0.752**
(0.611 - 0.926)

Distance from BCA (winsorized)

1.005**
(1.001 - 1.009)

1.005**
(1.001 - 1.009)

1.005**
(1.002 - 1.009)

1.005**
(1.002 - 1.009)

Previous donation

0.287***
(0.253 - 0.325)

0.289***
(0.255 - 0.328)

0.288***
(0.254 - 0.327)

0.289***
(0.255 - 0.328)

Replacement

2.559***
(2.252 - 2.907)

2.573***
(2.265 - 2.923)

2.574***
(2.266 - 2.924)

2.573***
(2.265 - 2.922)

Age (categorical)
30 y.o. or younger

1.244**
(1.064 - 1.454)

Waiting time, h (continuous)

Waiting time (binary)

1.161
(0.957 - 1.407)

Waiting time (instrumented)
N
Dummy for days of week

19,039
Yes

18,946
Yes

18,754
Yes

18,754
Yes

1.139
(0.955 - 1.359)
18,754
Yes

Exponentiated coefficients; 95% confidence intervals in parentheses
+ p < 0.10 - * p < 0.05 - ** p < 0.01 - *** p < 0.001
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2.5 Discussion
Donor management share many similarities with other customer relationship management
activities deployed by firms and organizations that depend on customer’s recurrent behavior to
thrive in their environments. Customer acquisition, development and retention are core
activities for firms competing in for-profit markets (McGahan & Ghemawat, 1994), but also
increasingly so among nonprofit organizations (Pope, Isely, & Asamoa‐Tutu, 2009). It is well
stablished that there must be balance in the allocation of effort and resources towards obtaining
new customers and preventing existing ones from churning or lapsing (Dong, Yao, & Cui,
2011), that neither acquisition or retention activities should be under- or overlooked (Anderson
& Simester, 2010; Thomas, 2001), and that different models exist to guide managerial decision
making towards optimal outcomes (Musalem & Joshi, 2009). Yet, few real-world examples
were reported in the literature that showed empirical evidence of the impact of acquisition
efforts (recruitment, in this setting) on measures of retention, particularly in the nonprofit
sector.

In this study, we assessed how a campaign that offered convenience-based incentives to boost
donations influenced donor behavior in the short- and long-term. We found the transportation
voucher campaign to increase donor turn-up on the day of the intervention, a response to
managers tackling on access convenience. The excess in attempts and donations on that day
were of great magnitude, and the results from the event-study models suggest the increase in
attendance to be causally related to the intervention. Our results follow others describing the
effective use of incentives to promote blood donation (e.g., Goette & Stutzer, 2020; Lacetera,
Macis, & Slonim, 2012). Giving the close relationship of the intervention and the short-term
increase in the number of donation attempts, we believe there is little potential for history bias
to exist, i.e., the occurrence of other events concurrent to the intervention that could be
responsible for the observed effect (Bernal, Cummins, & Gasparrini, 2017). The increase in
attendance rates on the days following the intervention might be secondary to spillover effects
of the reminder component of the intervention.

The greater proportion of women, younger individuals, those self-reported White and those
more educated attending on campaign day might simply reflect the ridesharing mobile-app
user’s profile, but the latter does not in itself explains the greater turnout of individuals with
no previous donation experience. This finding might in retrospect mean that in this particular
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context, the intervention played predominantly the role of a recruiting method. Following the
observation that “the most obvious barrier to adopting new behavior is cost” (World Bank,
2015, p. 150), those individuals already sufficiently motivated to make their first donation
attempt but sensitive to the time and effort expenditures attached to taking action might have
perceived the convenience-based incentive to decrease the relative costs of donating.

Importantly, we were able to separate the reminder component of the campaign to some extent
by showing that the number of attempts and donations happening on the BCA on the day of
the intervention were greater and significantly different from those placed at blood drives on
that same day. This finding reinforces the idea that a non-tradeable and non-fungible monetary
incentive increased donor turn-up on the day of the intervention beyond the fact that people
who saw any advertising were reminded of a desired but not-yet-enacted behavior. Blood
drives are considered by BCA representatives as the strongest example of convenience for
donation. The increase in attendance and the number of donations at the BCA in comparison
to that of blood drives held on the same day signals for the effect of the premium in the
convenience offered by the transportation vouchers. Yet, we could not disentangle the effect
of the booster in convenience from that of a misinterpretation of the intervention as a monetary
incentive.

There was no significant increase in the incidence of neither medical deferrals nor positive
screening tests for transfusion-transmissible infections among donors who accomplished a
successful donation on the day of the intervention. This is a relevant finding since there has
been a long-lasting concern on the matter that offering incentives for blood donation could be
associated with the selection of donors with the wrong kind of motivation, an issue brought up
by Titmuss in the 70’s (Titmuss, 1970). After comparing the rates of blood-borne hepatitis
(formerly referred to as “serum hepatitis”) in recipients of transfused blood products across
samples from the United States and the United Kingdom, Titmuss suggested that the higher
incidence found in the former was related to the fact that donors were being paid for their blood
there, while in the latter donations were non-remunerated. This argument was one of the pillars
of the policy changes implemented over the following decades, which in addition to the AIDS
epidemic in the 80’s and 90’s, led health systems to promote only donations from voluntary,
unpaid donors. Although it was not the main goal of our study, our findings follow theoretical
counterarguments (Healy, 2010) and empirical evidence (e.g., Iajya, Lacetera, Macis, &

97

Slonim, 2013; Niza, Tung, & Marteau, 2013) that there is probably no strong causal
relationship connecting incentives and the incidence of TTIs in present days.

Furthermore, we did observe an increase in the proportion of donors who changed their mind
or could not wait on the day of the intervention, a finding that was probably related to the
increase in waiting time on that day, particularly during the afternoon. It is plausible to think
that public BCAs find constraints in adapting to unusual increases in attendance because of
limited ability to relocate personnel or the lacking of sufficient collecting stations. On average,
individuals who responded to the campaign and were able to accomplish a successful donation
on the day of the intervention were less likely to return during the 24-month follow-up. The
effect held significant after controlling for demographical and behavioral covariates. Yet,
adding variables that controlled for waiting time resulted in loss of statistical significance of
the main outcome variable, suggesting that the negative effect of the treatment on return rates
was mediated by the long wait to start the donation, a measure of transaction convenience. Our
study confirmed the impact of waiting time on donor return as shown in previous studies (Craig
et al., 2017), and described other findings such as the effect of long wait on return rates across
donor subgroups with and without previous donations. Return rates have been shown to be
lower for donors at the beginning of their careers (Bagot et al., 2016), and the results from the
survival analysis models performed for this study suggest that donors with a successful
previous donation were indeed more likely to return, an effect that disappeared after controlling
for waiting time.

Moreover, the survival analysis model that assessed the interaction between the indicator of
the treatment and the indicator of having a previous donation showed no significant difference
between treatment and control groups contingent on donation experience. Yet, the interaction
with the categorical variable for age was significant, suggesting the negative effect of the
treatment across age categories to be contingent on being in the older group. Although previous
studies found older donors to be less sensitive to longer waits (Craig et al., 2017), our findings
might reflect local peculiarities, or otherwise suggest that older people, being the most
“experienced customers” in the sample, held highest and more informed expectations
concerning adequate waiting times and were therefore disproportionately hurt by long waits
(Durrande‐Moreau, 1999).
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Results from the zero-inflated Poisson regression models that assessed the number of donations
accumulated during follow-up showed no significant differences between control and
treatment groups, yet suggesting that participants who responded to the intervention (and were
exposed to longer waits) were more likely to be in the “always zero” group. Although the
coefficient of the regression was pointing in the “right” direction (i.e., lower odds of return for
participants in the treatment group), the nonsignificant results might be related to lack of
statistical power secondary to small sample sizes (Glennerster & Takavarasha, 2013, chapter
6). Nevertheless, the overall finding is interesting since there are numerous reports from the
management literature that alert customer relationship managers of the perils of acquisition
interventions ending up harming the retention of loyal customers (e.g., Dong et al., 2011).
Although many of these studies used predictive models to support these assumptions, there are
few instances in which this effect has been shown through the study of real world data.

Finally, we found a positive net effect of the intervention on the number of blood units collected
from participants in the treatment. The surplus in donations was substantial and the figures
encouraging enough for staff in charge of designing such campaigns to tag the experience as
“successful”. Yet, it appears to be plenty of room for improvement in the long run, since a
couple of managerial levers might be pulled in order to diminish the amount of blood “left in
the table”.

2.6 Conclusion
Customers (as well as donors) vary in their previous experience and current needs, and also in
their perception of value. Interventions designed to retain high-value customers became
mainstream as customer relationship management revealed indispensable, both in for-profit
and nonprofit organizations (Dong et al., 2011). Easy access to customer data can bias
managers towards focusing on retention (Thomas, 2001), yet neglecting acquisition of new
customers could claim its toll in the future (Reinartz et al., 2005). On the other hand, acquisition
efforts might bounce back and hurt firm returns by making existing customers less satisfied
(Anderson & Simester, 2010; Dong et al., 2011). The same appears to be the case in the realm
of blood donation.

Incentive-based interventions might help (e.g. Lacetera et al., 2012) or harm (Gneezy &
Rustichini, 2000) the attainment of target behaviors in the short-term, depending on contexts
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and motives. In the long-run, outcome measures tend to zero. When they do work to start or
increase behavior frequency, it appears to be through the reduction of perceived costs
(Kamenica, 2012).

This study assessed the short- and long-term effects of a campaign to foster blood donation that
offered transportation vouchers for self-selected participants. It was expected that the
convenience-based incentive would work through the reduction of perceived costs to donation.
The short-term effects of increasing access convenience were positive and significant, as
expected, particularly so among people with no previous successful donations. As an
unintended consequence of the great success of the intervention, waiting time increased
significantly on that day, resulting in a decrease in transaction convenience. In the 24-month
follow-up, return rates were significantly lower for donors that presented to the BCA on the
day of the intervention, an effect that was mediated by long waiting times. This appears to be
a realistic example by which recruitment strategies may harm retention.

There are many instances in which BCAs might try to mitigate negative long-term failures
secondary to short-term successes. Repeat donors, who may already be accustomed to certain
service practices and are supposedly more sensitive to longer waiting times are certainly within
reach through email or SMS messages, and could either be informed in advance about
upcoming campaigns (possibly tied to long waits, if successful), or be offered the opportunity
to schedule a time slot. For those repeat donors not reached in a timely manner, dedicated flows
of service might speed up waiting time for this group on a busy day and avoid future losses due
to customer dissatisfaction. Still, although actual waiting time (and not perceived waiting time)
has been shown to influence future donation behavior (Craig et al., 2017), there are some
anecdotal evidence that on-site information of the queue size and expected wait until the
delivery of service might reduce uncertainty and offer material for an update in expectations,
which tends to preserve customer satisfaction (Durrande‐Moreau, 1999).

Our study has several limitations. The dataset is de-identified, and we did not have any
information from the ridesharing app company on the number of donors who claimed the
transportation voucher on the day of the campaign. So, it was not possible to accurately identify
within the treatment group those participants who were effectively treated. Moreover, the staterun BCA from which we obtained the data does not hold a monopoly on blood collection, so
we are not aware of donation attempts placed at other locations during follow-up. While it is
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in the interest of public health systems that people donate on a regular basis irrespective of the
site of donation, it is certainly relevant for our partner BCA to have a better understanding of
the short- and long-term effects of campaigns locally designed and conducted. If not definitive,
the results described in this study might help officers in charge of crafting and promoting
campaigns to keep an eye on preventable unwanted outcomes. Finally, some prospective
donors might have misinterpreted the convenience-based incentive as payment. If this was the
case for a significant proportion of the intervention respondents, low rates of return or
prolonged time-lapses until next donation attempt might be due to the crowding-out of intrinsic
motivation (Ryan & Deci, 2000).
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Appendix A – Campaign advertising material
Example of email sent the day before campaign day
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Example of social media post published the day before campaign day

Example of social media post published on campaign day
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Appendix B1 - Event study robustness check model - Estimation window 180 days

Time dummies
t-7
t-6
t-5
t-4
t-3
t-2
t-1
t0
t+1
t+2
t+3
t+4
t+5
t+6
t+7
N
adj. R-sq
F
Dummy for days of week

Attempts at BCA
Absolute
Log
numbers
scale
-12.63
-0.01
-15.65
-0.04
0.22
0.06
-45.90
-0.18
-51.66
-0.79 *
-38.84
-0.16
66.12
0.35
381.38 ***
1.09 **
73.35
0.35
157.22 *
0.61 +
2.10
0.06
0.34
0.08
37.16
0.25
104.12
0.49
44.38
0.24
360
360
0.279
0.45
7,608
14,96
Yes
Yes

Donations at BCA
Absolute
Log scale
numbers
-8.10
-0.01
-21.29
-0.10
4.86
0.08
-41.10
-0.23
-39.30
-0.78 *
-27.10
-0.14
43.18
0.30
272.90 ***
1.02 **
63.71
0.37
129.86 *
0.62 +
-10.10
-0.02
8.70
0.19
39.90
0.30
80.18
0.47
32.90
0.22
360
360
0.316
0.493
8,91
17,603
Yes
Yes

Note: + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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Appendix B2 - Event study robustness check model - Estimation window 360 days

Time dummies
t-7
t-6
t-5
t-4
t-3
t-2
t-1
t0
t+1
t+2
t+3
t+4
t+5
t+6
t+7
N
adj. R-sq
F
Dummy for days of week

Attempts at BCA
Absolute
Log scale
numbers
-10.98
-0.02
-8.55
0.00
-2.19
0.03
-54.34
-0.22
-50.19
-0.79 *
-41.14
-0.19
69.83
0.35
383.03 ***
1.08 ***
80.45
0.38
*
154.81
0.59 +
-6.34
0.03
1.82
0.09
34.86
0.22
107.83
0.49
46.03
0.24
575
575
0.33
0.5
14,434
28,281
Yes
Yes

Donations at BCA
Absolute
Log scale
numbers
-5.06
0.00
-14.11
-0.06
5.09
0.07
-44.75
-0.25
-38.28
-0.78 *
-26.26
-0.14
48.36
0.32
275.94 ***
1.03 ***
70.89
0.42
**
130.09
0.61 *
-13.75
-0.04
9.72
0.20
40.74
0.29
+
85.36
0.49
35.94
0.23
575
575
0.36
0.53
16,393
31,819
Yes
Yes

Note: + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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Appendix C – Event study placebo model

Time dummies
t-7
t-6
t-5
t-4
t-3
t-2
t-1
t0
t+1
t+2
t+3
t+4
t+5
t+6
t+7
N
adj. R-sq
F
Dummy for days of week

Attempts at BCA
Absolute numbers
Log
scale
139.36
0.55
35.13
0.20
-57.79
-0.22
19.54
0.15
9.50
0.20
91.74
0.49
-9.88
0.06
-24.64
-0.05
-48.88
-0.20
-38.79
-0.12
72.54
0.34
5.50
0.16
-13.26
0.04
-33.88
-0.05
16.36
0.14
180
180
0.143
0.338
2,426
5,356
Yes
Yes

Donations at BCA
Absolute numbers
Log
scale
90.09
0.47
13.13
0.12
-49.50
-0.26
6.50
0.09
6.58
0.18
68.78
0.46
1.29
0.11
-23.91
-0.09
-42.88
-0.24
-19.50
-0.05
34.50
0.24
3.58
0.14
-16.22
0.00
-29.71
-0.08
7.09
0.10
180
180
0.169
0.365
2,739
5,895
Yes
Yes

Note: + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. Placebo treatment date was set 90 days before campaign
day (Wednesday, Feb 28th, 2018).
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Appendix D. Survival analysis models with CEM weights

Model 1
0.747**
(0.626 - 0.892)

Model 2
0.856
(0.709 - 1.034)

Model 3
0.699***
(0.582 - 0.839)

Model 4
0.800*
(0.658 - 0.972)

Female

1.045
(0.972 - 1.123)

1.163***
(1.067 - 1.267)

0.984
(0.898 - 1.078)

1.087
(0.980 - 1.205)

Non-White

0.929*
(0.866 - 0.997)

1.111*
(1.019 - 1.212)

0.974
(0.895 - 1.060)

1.154**
(1.042 - 1.278)

Referent
(.)

Referent
(.)

Referent
(.)

Referent
(.)

31 to 40 y.o.

1.034
(0.949 - 1.127)

0.813***
(0.727 - 0.909)

1.050
(0.954 - 1.156)

0.844*
(0.739 - 0.965)

41 y.o. or older

1.275***
(1.168 - 1.392)

0.901
(0.808 - 1.004)

1.285***
(1.160 - 1.424)

0.93
(0.814 - 1.062)

More educated (9 or more years)

1.037
(0.847 - 1.269)

1.038
(0.817 - 1.320)

1.033
(0.823 - 1.297)

1.045
(0.783 - 1.394)

Type O negative

1.114
(0.911 - 1.362)

1.103
(0.830 - 1.467)

1.16
(0.925 - 1.456)

1.273
(0.896 - 1.810)

Distance from BCA (winsorized)

0.998
(0.993 - 1.002)

0.991**
(0.985 - 0.997)

0.999
(0.993 - 1.004)

0.992*
(0.985 - 0.999)

Treatment

Age (categorical)
30 y.o. or younger

Previous donation

2.873***
(2.620 - 3.150)

Replacement
N
14,605
11,850
Dummy for days of week
Yes
Yes
CEM weights
Yes
Yes
Exponentiated coefficients; 95% confidence intervals in parentheses
* p < 0,05 - ** p < 0,01 - *** p < 0,001

2.644***
(2.377 - 2.940)
0.422***
(0.352 - 0.505)
12,123
Yes
Yes

0.525***
(0.435 - 0.634)
9,534
Yes
Yes
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Appendix D. Survival analysis models with CEM weights (Cont.)

Treatment

Waiting time. h (continuous)

Model 5

Model 6

Model 7

Model 8

0.993
(0.798 - 1.235)

0.963
(0.776 - 1.194)

0.953
(0.770 - 1.180)

0.921
(0.735 - 1.154)

0.771***
(0.671 - 0.885)

Waiting time (categorical)
Up to 40 min

Referent
(.)

41 to 60 minutes

0.954
(0.846 - 1.075)

More than 60 min

0.759***
(0.648 - 0.889)
0.771***

Waiting time (binary)

(0.662 - 0.897)
Waiting time (instrumented)
N
Dummy for days of week
Control variables
CEM weights

0.856
(0.730 - 1.003)
9,421
Yes
Yes

9,421
Yes
Yes

9,421
Yes
Yes

9,421
Yes
Yes

Yes

Yes

Yes

Yes

Exponentiated coefficients; 95% confidence intervals in parentheses
* p < 0,05 - ** p < 0,01 - *** p < 0,001
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Appendix E. Probit models

Model 1

Model 2

Model 3

Model 4

Model 5

0.852*
(0.753 - 0.963)

0.853*
(0.753 - 0.967)

0.784***
(0.691 - 0.890)

0.931
(0.818 - 1.059)

0.863*
(0.758 - 0.983)

Female

0.916***
(0.881 - 0.951)

0.915***
(0.880 - 0.952)

1.029
(0.989 - 1.071)

1.018
(0.978 - 1.059)

Non-White

0.922***
(0.887 - 0.957)

0.943**
(0.907 - 0.980)

1.025
(0.985 - 1.066)

1.033
(0.993 - 1.075)

Referent
(.)

Referent
(.)

Referent
(.)

Referent
(.)

31 to 40 y.o.

1.075**
(1.026 - 1.125)

1.076**
(1.027 - 1.128)

0.900***
(0.857 - 0.944)

0.916***
(0.873 - 0.962)

41 y.o. or older

1.284***
(1.226 - 1.344)

1.280***
(1.221 - 1.341)

0.992
(0.945 - 1.041)

1.014
(0.965 - 1.065)

More educated (9 or more years)

1.068*
(1.011 - 1.128)

1.090**
(1.031 - 1.152)

1.097**
(1.038 - 1.160)

1.115***
(1.054 - 1.180)

Type O negative

1.152***
(1.071 - 1.239)

1.205***
(1.119 - 1.298)

1.099*
(1.020 - 1.185)

1.146***
(1.063 - 1.235)

Distance from BCA (winsorized)

0.996***
(0.995 - 0.997)

0.996***
(0.994 - 0.997)

0.997***
(0.995 - 0.998)

0.997***
(0.995 - 0.998)

Treatment

Age (categorical)
30 y.o. or younger

2.356***
(2.262 - 2.453)

Previous donation

Replacement
N
Dummy for days of week

19,039
Yes

18,946
Yes

18,946
Yes

2.166***
(2.078 - 2.258)
0.507***
(0.486 - 0.529)

0.577***
(0.552 - 0.604)

18,946
Yes

18,946
Yes

Exponentiated coefficients; 95% confidence intervals in parentheses
* p < 0,05 - ** p < 0,01 - *** p < 0,001
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Appendix E. Probit models (Cont.)

Treatment

Model 1

Model 6

Model 7

Model 8

Model 9

0.852*

0.956
(0.830 - 1.100)

0.937
(0.816 - 1.077)

0.931
(0.810 - 1.070)

0.932
(0.809 - 1.074)

(0.753 - 0.963)

0.887***

Waiting time, h (continuous)

(0.835 - 0.942)
Waiting time (categorical)
Up to 40 min

Referent
(.)

41 to 60 minutes

0.958
(0.914 - 1.004)

More than 60 min

0.885***
(0.827 - 0.946)
0.895**

Waiting time (binary)

(0.838 - 0.956)
0.918**

Waiting time (instrumented)
N
Control variables
Dummy for days of week

19,039
Yes
Yes

18,754
Yes
Yes

18,754
Yes
Yes

18,754
Yes
Yes

(0.861 - 0.979)
18,754
Yes
Yes

Exponentiated coefficients; 95% confidence intervals in parentheses
* p < 0.05 - ** p < 0.01 - *** p < 0.001
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Appendix F. Probit models with CEM weights

Model 1
0.837*

Model 2
0.923

Model 3
0.798**

Model 4
0.885

(0.727 - 0.962)

(0.793 - 1.074)

(0.689 - 0.924)

(0.755 - 1.037)

0.964
(0.910 - 1.021)

1.056
(0.985 - 1.132)

0.929
(0.860 - 1.004)

1.01
(0.929 - 1.098)

0.930*

1.067

0.956

1.095*

(0.879 - 0.985)

(0.994 - 1.146)

(0.890 - 1.027)

(1.006 - 1.192)

Referent
(.)

Referent
(.)

Referent
(.)

Referent
(.)

1.006

0.834***

1.009

0.853**

(0.939 - 1.077)

(0.763 - 0.912)

(0.932 - 1.092)

(0.767 - 0.948)

1.185***

0.879**

1.188***

0.896*

(1.103 - 1.273)

(0.803 - 0.963)

(1.084 - 1.301)

(0.804 - 0.998)

More educated (9 or more years)

1.067
(0.898 - 1.267)

1.054
(0.864 - 1.286)

1.062
(0.869 - 1.298)

1.056
(0.836 - 1.332)

Type O negative

1.067
(0.911 - 1.251)

1.074
(0.851 - 1.355)

1.123
(0.929 - 1.359)

1.245
(0.921 - 1.683)

0.998

0.992***

0.999

0.993**

(0.995 - 1.002)

(0.988 - 0.997)

(0.995 - 1.004)

(0.988 - 0.998)

Treatment

Female

Non-White

Age (categorical)
30 y.o. or younger

31 to 40 y.o.

41 y.o. or older

Distance from BCA (winsorized)

Previous donation

2.244***

2.120***

(2.085 - 2.415)

(1.942 - 2.314)

Replacement
N
Dummy for days of week
CEM weights

14,632
Yes
Yes

11,872
Yes
Yes

0.528***

0.637***

(0.469 - 0.596)
12,145
Yes
Yes

(0.558 - 0.727)
9,551
Yes
Yes

Exponentiated coefficients; 95% confidence intervals in parentheses
*
p < 0.05 - ** p < 0.01 - *** p < 0.001
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Appendix F. Probit models with CEM weights (Cont.)

Treatment

Waiting time. h (continuous)

Model 5

Model 6

Model 7

Model 8

0.994
(0.829 - 1.191)

0.976
(0.816 - 1.168)

0.97
(0.812 - 1.159)

0.944
(0.782 - 1.139)

0.865**
(0.774 - 0.966)

Waiting time (categorical)
Up to 40 min

Referent
(.)

41 to 60 minutes

0.967
(0.879 - 1.065)

More than 60 min

0.855*
(0.751 - 0.974)
0.864*

Waiting time (binary)

(0.762 - 0.979)
Waiting time (instrumented)
N
Dummy for days of week
Control variables
CEM weights

0.924
(0.815 - 1.047)
9,438
Yes
Yes

9,438
Yes
Yes

9,438
Yes
Yes

9,438
Yes
Yes

Yes

Yes

Yes

Yes

Exponentiated coefficients; 95% confidence intervals in parentheses
* p < 0.05 - ** p < 0.01 - *** p < 0.001
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Appendix G. Mediation models
Table G1. Mediation model, mediator is waiting time, in hours (quantitative, discrete)
Outcome: waiting time, in hours (df = 18,843)
Intercept
Treatment
Outcome: indicator of return (df = 18,842)
Intercept
Treatment
Waiting time (in hours)
Average indirect effect
Total effect

Estimate
0.614
0.798

95%CI
0.609, 0.618
0.768, 0.829

t
251.73
51.37

p
0.000
0.000

0.011
-0.027
-0.163
-0.050
-0.061

-0.026, 0.049
-0.151, 0.097
-0.218, -0.108
-0.067, -0.034
-0.107, -0.011

0.58
-0.43
-5.82

0.561
0.671
0.000

Table G2. Mediation model, mediator is waiting time, binary (did return=1)
Outcome: waiting time, binary (df = 18,843)
Intercept
Treatment
Outcome: indicator of return (df = 18,842)
Intercept
Treatment
Waiting time (binary)
Average indirect effect
Total effect

Estimate
-1.350
1.870

95%CI
-1.376, -1.325
1.747, 1.992

t
-103.37
9.92

p
0.000
0.000

-0.078
-0.085
-0.117
-0.027
-0.061

-0.097, -0.059
-0.207, 0.037
-0.179, -0.055
-0.042, -0.013
-0.105, -0.012

-8.11
-1.36
-3.70

0.000
0.174
0.000
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Appendix H. Mediation models with covariates
Table H1. Mediation model, mediator is waiting time, in hours (quantitative, discrete)
Outcome: waiting time, in hours (df = 18,744)
Intercept
Treatment
Outcome: indicator of return (df = 18,743)
Intercept
Treatment
Waiting time (in hours)
Average indirect effect
Total effect

Estimate
0.632
0.790

95%CI
0.597, 0.668
0.759, 0.821

t
35.06
50.61

p
0.000
0.000

-0.480
-0.057
-0.119
-0.032
-0.053

-0.625, -0.335
-0.186, 0.071
-0.177, -0.062
-0.048, -0.017
-0.097, -0.005

-6.48
-0.87
-4.08

0.000
0.384
0.000

Table H2. Mediation model, mediator is waiting time, binary (did return=1)
Outcome: waiting time, binary (df = 18,744)
Intercept
Treatment
Outcome: indicator of return (df = 18,743)
Intercept
Treatment
Waiting time (binary)
Average indirect effect
Total effect

Estimate
-1.303
1.854

95%CI
-1.495, -1.112
1.729, 1.978

t
-13.32
29.24

p
0.000
0.000

-0.546
-0.084
-0.109
-0.022
-0.052

-0.686, -0.405
-0.212, 0.042
-0.174, -0.044
-0.036, -0.009
-0.095, -0.006

7.60
-1.30
-3.29

0.000
0.193
0.001

Table H3. Mediation model, mediator is waiting time, instrumented (quantitative, discrete)
Outcome: waiting time, instrumented (df = 18,744)
Intercept
Treatment
Outcome: indicator of return (df = 18,743)
Intercept
Treatment
Waiting time (instrumented)
Average indirect effect
Total effect

Estimate
0.644
0.791

95%CI
0.611, 0.676
0.763, 0.819

t
39.25
55.74

p
0.000
0.000

-0.501
-0.082
-0.085
-0.023
-0.052

-0.648, -0.355
-0.213, 0.048
-0.148, -0.022
-0.040, -0.007
-0.097, -0.003

-6.71
-1.23
-2.67

0.000
0.217
0.008

125

N
18912
18912
Covariates
Yes
Yes
Dummy for days of week
Yes
Yes
Exponentiated coefficients; 95% confidence intervals in parentheses
* p < 0.05 - ** p < 0.01 - *** p < 0.001

Replacement * Treatment

Replacement

Previous donation * Treatment

Previous donation

Type O negative * Treatment

Type O negative

Distance * Treatment

Distance

Highly educated * Treatment

Highly educated

41 y.o. or older * Treatment

31 to 40 y.o. * Treatment

41 y.o. or older

Age
31 to 40 y.o.

1.172
(0.872 - 1.575)

Non-white * Treatment

Model 2
0.734**
(0.594 - 0.907)

1.068**
(1.017 - 1.121)

Model 1
0.796*
(0.637 - 0.993)
1.094***
(1.041 - 1.150)
0.982
(0.730 - 1.320)

Non-white

Female * Treatment

Female

Treatment

18912
Yes
Yes

0.903***
(0.849 - 0.959)
1.053
(0.991 - 1.118)
1.116
(0.774 - 1.607)
0.680*
(0.467 - 0.989)

Model 3
0.848
(0.690 - 1.044)

18912
Yes
Yes

1.131***
(1.055 - 1.213)
0.869
(0.439 - 1.719)

Model 4
0.901
(0.462 - 1.755)

18912
Yes
Yes

0.996***
(0.994 - 0.998)
0.999
(0.984 - 1.014)

Model 5
0.804
(0.606 - 1.067)

18912
Yes
Yes

1.186***
(1.085 - 1.297)
1.031
(0.599 - 1.773)

Model 6
0.786**
(0.666 - 0.928)

18912
Yes
Yes

2.768***
(2.623 - 2.922)
0.908
(0.675 - 1.219)

Model 7
0.836
(0.665 - 1.051)

0.470***
(0.443 - 0.499)
1.51
(0.927 - 2.457)
18912
Yes
Yes

Model 8
0.762**
(0.645 - 0.900)

Appendix I. Survival analysis models with interaction between the main IV and
demographical and behavioral characteristics.
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