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Chapter 4. Attitude, negative experiences, and blood pressure

Abstract

Background: Negative experiences (NEs) have been shown to result in an increased
stress response, as indicated by blood pressure, at the subsequent donation. This
response might be influenced by how the donor rates the donation in terms of im-
portance and pleasantness [affective attitude (AA) / cognitive attitude (CA)], or by
anxiety about donating blood. We investigated the effect of AA/CA/anxiety on the
impact of NEs on pre-donation blood pressure (pd-BP) in the subsequent donation.

Study design and methods: pd-BP at visit 3 was compared between donors with
and without a history of NEs during or after their first two visits (visit 1: medical
check, visit 2: first donation). The effect of AA/CA/anxiety (measured one month
prior to visit 1 on a 7-point scale) on visit 3 pd-BP was explored using linear regression
and interaction analyses. Analyses were stratified for gender, age and pd-BP at visit
1, which were taken into account as confounders.

Results: In 1106 first-time blood donors (70% female), 632 donors (57% of to-
tal) indicated an NE at their first donation. Mean scores for AA/CA/anxiety were
5.2/6.5/2.2 (men without NE), 4.8/6.3/3.0 (men with NE), 5.2/6.6/2.6 (women
without NE) and 4.8/6.6/3.2 (women with NE). No significant associations were
found for NE and pd-BP at visit 3, after adjusting for confounding. Out of 48
interaction effects, four were significant, but effects were small and inconsistent.

Conclusion: In donors who had had negative experiences during their first donation,
anxiety and attitude to donation did not influence their pre-donation blood pressure
at their subsequent visit.

52



Giving blood: donor stress and hemostasis

Introduction

Blood donation is a voluntary activity and associated with beneficial effects such
as feeling satisfied or being more alert, as well as feeling better in general [8, 79].
Unfortunately, donating blood sometimes results in adverse donation events (e.g.,
fainting, dizziness, bruising), which can even cause donors to withdraw permanently
[4, 7]. In a recent systematic review it was shown that adverse events, unfamiliarity
with donating blood, and certain ways of coping are associated with increased stress
reactions such as a heightened state of anxiety [69]. Besides a positive correlation
between pre-donation (’non-acute’) fear and donor reactions [80], having had a nega-
tive donation experience has also been found to have more long-term effects, and was
found to be associated with a higher pre-donation blood pressure at the subsequent
visit [81]. When the pre-donation blood pressure was studied in a large cohort of
healthy blood donors (N=248,118) and the pre-donation blood pressure of donors
with a negative donation experience (e.g. vasovagal reaction, deferral) was compared
with that of donors without such an experience, Hoogerwerf et al. found that donors
with a negative experience had a raised systolic and diastolic blood pressure at the
subsequent donation attempt. This is in line with literature, showing a prolonged
increase in blood pressure following a mental stress test [32, 82]. Moreover, antic-
ipatory stress, i.e. worrying about the future, has also been shown to cause raised
blood pressure [32]. Hoogerwerf et al. posited that the raised blood pressure at the
subsequent visit could therefore indicate increased anticipatory stress as a response
to the negative experience.

Several studies have explored the effects of interventions to reduce negative experi-
ences during a donation, for instance, reducing the number of vasovagal reactions by
water loading [77], using applied muscle tension to reduce vasovagal reactions [31], or
the effect of distraction on self-reported physiological reactions in first-time donors
[78]. However, the presence of a psychological or physiological anticipatory stress
response at the following visit as a result of this negative experience has been mostly
overlooked. In addition, the influence of the donor’s attitude and anxiety towards a
future donation after having experienced such an event is unclear. Attitude, both
cognitive and affective, is a measure of how the donor rates the behaviour in terms of
importance and pleasantness, and has been found to be a predictor of the intention
to donate in the future [34]. The role of trait donation anxiety how the donor rates
the donation in advance in terms of fear is still being debated: some studies show no
difference in intention to donate [35], whereas others present evidence of a negative
influence on the intention to donate [36].

Summarising the above, there is evidence indicating that donors with a negative
donation experience might have anticipatory stress at their following donation visit,
as expressed by a raised pre-donation blood pressure. The actual impact of the
negative event how the donor handles and perceives the negative event might also
be influenced by the donor’s attitude or anxiety. However, the relationships between
the attitude and anxiety arising from previous negative donation experiences and
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future donation stress responses remain unclear.

To address this lack of knowledge, we formulated the following research question:
does the donor’s attitude and anxiety concerning donating blood influence the asso-
ciation between negative experiences and pre-donation blood pressure in the subse-
quent donation? We hypothesised that inclusion of the donor’s attitude or anxiety
in a regression model would lead to significant interaction effects. Thus we expected
donors scoring high on affective or cognitive attitude or low on anxiety would have a
lower pre-donation blood pressure after a negative experience compared with donors
scoring low on affective or cognitive attitude or high on anxiety.

Methods

Procedure

An overview of the donor registration and invitation procedures in the Netherlands
is provided by Atsma et al. [30]. In short, potential donors (18-65 years old) initially
register via e-mail and make an appointment for a medical, donor-eligibility check
that involves giving a blood sample for testing, but without donating. Donors found
to be eligible are sent a card inviting them to attend the blood bank to make a
donation. There, candidate donors are seen by a donor physician or nurse, at which
point blood pressure is measured. Donations are registered in the donor management
database eProgesa.

The procedure for this study is described in detail elsewhere [42] and was approved by
the Medical Advisory Committee of Sanquin. In short, all who registered as donors
between August 2008 and April 2009 received a questionnaire 10 days prior to their
medical check (first questionnaire, n = 4,861; response rate 64%), and 1 month after
their first blood donation (second questionnaire, n=2,438, response rate 78%). The
data used in this article were collected from both questionnaires and relate to donors
who attended at least one donation session after their initial donation. Thus, the
donors included in the study had visited the blood bank at least three times: their
medical check (visit 1), first donation (or donation attempt, visit 2), and second
donation (or donation attempt, visit 3). In Fig. 1, the hypothesised moderating
effect of the donor’s attitude and anxiety on pre-donation blood pressure after a
negative experience is shown. To achieve a detailed overview of the donor’s career,
each donor was linked to his or her blood donation record (eProgesa). Data extracted
were the date of donation, the number of days between donations, hemoglobin (in
mmol L-1) and blood pressure (systolic and diastolic, in mmHg).
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Figure 1 Visualization of the moderating effect of the donor’s attitude and anxiety on pre-donation blood pressure at visit 3, after having a
negative experience at visit two, after adjusting for age and baseline pre-donation blood pressure (visit one).
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Donor attitude

The donor’s attitude and anxiety were assessed in the first questionnaire, prior to
their medical check, using the approach described in detail by van Dongen et al.
[42, 83]. The questionnaire collected data on the following three variables:

− affective attitude towards donating, assessed by rating three bipolar statements on a
7-point scale (giving blood regularly the coming 2 years seems to me: (1) irksome -
fun, (2) unpleasant pleasant, (3) scary not scary);

− cognitive attitude towards donating, also assessed by rating three bipolar statements
on a 7-point scale [giving blood regularly the coming 2 years seems to me: (1)
negative - positive, (2) useless useful, (3) not worth it - worth it];

− donation-related anxiety, assessed by rating three statements on a 7-point scale rang-
ing from 1 (not at all) to 7 (completely) [(1) I am nervous and/or tense about blood
donation, (2) I am afraid of needles, (3) I’m sometimes afraid of becoming unwell or
faint at a blood donation].

For each variable, a mean score was calculated, for use in the analyses.

Negative experiences

Negative experiences, i.e. adverse events and deferral, during visit 2 (first donation
or donation attempt) were assessed in the second questionnaire, 1 month after the
visit. Six items shown to be representative for measuring adverse physical reactions
were taken from the Blood Donation Reactions Inventory [49, 84]. Items assessed
were the presence of dizziness, headache, nausea, sweating, hyperventilation, and
fainting. In addition, four consequences of needle insertion were measured and fa-
tigue was assessed. With the exception of deferral, which was scored yes or no, all
items were scored on a 5-point scale ranging from 1 not at all to 5 to an extreme
degree. Four categories were used: (i) vasovagal symptoms (i.e. fainting, dizziness,
nausea), (ii) needle reactions (i.e. bleeding, hematoma), (iii) fatigue, and (iv) defer-
rals. Donors replying ’no’ for deferral or scoring a 1 for all the other items thus had no
negative experiences and formed the group without negative experiences. To be able
to distinguish clearly between donors with and without negative experiences, donors
replying yes for deferral or scoring a 4 or 5 for any of the other items were categorised
accordingly. If a donor qualified for multiple categories, inclusion was based on the
most severe category. Thus a donor experiencing dizziness and a haematoma was
assigned to category (i), vasovagal symptoms.

Blood pressure

Blood pressure, serving as dependent variable, was routinely measured during the
pre-donation screening while the person was seated. It was measured according
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to standardised operating procedures, using a digital oscillometric blood pressure
monitor, type Omron HEM-907 Intellisense (Omron Healthcare, Lake Forrest, IL,
USA). If the pulse was irregular or <50 or >110 beats per minute, or if SBP was
≤90 or ≥180 mmHg, or DBP was ≤50 or ≥100 mmHg, the donor was seen by a
donor physician, who decided whether the donor was eligible to donate.

Statistical analysis

This study used a between-subjects, observational design. Donors were included when
they made at least three visits and had no missing values on both the attitude and
anxiety scales. In addition, only donors with a score of 1 (no negative experience), or
4 or 5 (negative experience present) were included in the analyses, resulting in a final
sample of 1,106 donors for analysis. On this set of donors, an independent-samples t-
test was performed to identify differences between donors with and without a negative
experience. Statistical significance was set at p<.05. Linear regression analyses were
performed, exploring the effect of negative experiences during visit 2 (as independent
variable) on pre-donation blood pressure at visit 3 (as dependent variable): see Fig.
1. First, a crude model including the four categories of negative experiences was
estimated. Second, to adjust for confounding, the model was extended with age
and pre-donation blood pressure at baseline. In these models, associations between
negative experiences and pre-donation blood pressure were estimated. These models
give insight into the effect of a negative experience on pre-donation blood pressure
at the subsequent visit. Lastly, interaction analyses were performed for affective
attitude, cognitive attitude, and anxiety, which form Models 1, 2 and 3 respectively.
In these models, interaction effects of negative experiences and attitude or anxiety on
pre-donation blood pressure at visit 3 were estimated. These models give insight into
the moderating effect of attitude and anxiety on the effect of a negative experience
on pre-donation blood pressure at the subsequent visit. Analyses were stratified for
gender, as it has been shown that both the number of negative experiences and their
effect on return behaviour differ between men and women [5, 41].

T-tests were used to detect differences between group 1 and group 2 (stratified
for sex and type of donation). Linear regression analyses were used to examine the
relationship between donors’ negative experiences and subsequent blood pressure. All
analyses were performed separately for men and women, and donation type (whole
blood or plasmapheresis donation). Type of donation at donation 2 determined
if donors were included in the whole blood or plasmapheresis donor group. Some
donors switched between types of donation, for instance, because they had travelled
to countries with infectious diseases, or because the donor wanted it, or the blood
supply asked for it. Since switching might cause additional stress, we performed
a number of additional regression analyses, separating these groups of ’changing’
donors.

Baseline blood pressure (i.e. blood pressure at donation 1), age, the time interval
between the second and current donations (i.e. the time interval between donation
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Table 1 Demographic and donation characteristics in blood donors, by donation negative experience and gender

Men Women

Without negative
experiences

With negative
experiences

Without negative
experiences

With negative
experiences

Number (n) 205 128 269 504

Age (years) a 41±12 e 32±11 39±13 e 31±12

Hb (mmol/L) a 9.4±0.6 9.3±0.6 8.5±0.6 e 8.4±0.6

SBPvisit 1 (mmHg) a 135±15 e 131±14 126±15 e 123±14

DBPvisit 1 (mmHg) a 82±10 e 78±8 79±9 e 76±9

SBPvisit 2 (mmHg) a 134±15 e 131±13 125±14 123±14

DBPvisit 2 (mmHg) a 82±9 e 78±9 78±9 e 76±9

SBPvisit 3 (mmHg) a 134±15 e 131±13 124±14 122±14

DBPvisit 3 (mmHg) a 81±10 e 76±9 77±9 e 75±10

Interval (visit 2 and 3, in days) b 78 78 113 119

(69;105) (66;108) (107;140) (111;157)

Affective attitude c 5.2±1.0 e 4.8±1.0 5.2±1.1 e 4.8±1.1

Cognitive attitude c 6.5±0.7 e 6.3±0.7 6.6±0.7 6.6±0.6

Anxiety c 2.2±1.1 e 3.0±1.4 2.6±1.4 e 3.2±1.5

Vasovagal symptoms d 62 (19) 237 (31)

Needle reactions d 40 (12) 147 (19)

Fatigue d 10 (3) 53 (7)

Deferral d 16 (5) 67 (9)
a Reported as mean±SD | b Reported as median (25th;75th quartiles) | c Assessed on a 1 (not) 7 (maximum) scale | d Data

presented as number (% of total number of men or women) | e Significantly different between donors with or without negative
experiences, p<.05
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2 and donation 3), the total number of prior donations, and body mass index (BMI)
were taken in to account as potential confounders and effect modifiers. Results are
presented as adjusted regression coefficients (β) with 95% confidence intervals. Un-
less stated otherwise, significance was assumed at p<.05. Analyses were performed
using IBM SPSS Statistics version 21.

Results

In total, 1,106 donors were included in the analyses, predominantly women (n=773,
70%). In this group, 128 men (38% of all men) and 504 women (65% of all women)
had had a negative experience during their second visit. Demographic and donor
characteristics are presented in Table 1, separately for the presence of negative ex-
periences and for men and women. Donors who had a negative experience were
significantly younger than donors who did not have a negative experience. In addi-
tion, in men having a negative experience, both systolic and diastolic blood pressure
were significantly lower across all three donations than in men without negative expe-
riences. For women having a negative experience, systolic blood pressure at baseline
was significantly lower and diastolic blood pressure was significantly lower for all three
donations, compared with women without negative experiences. Note however, that
no correction for age was applied in this t-test.

Donor attitude

Mean scores and standard deviations of the donor’s attitude and anxiety towards
donation, as measured prior to visit 1 are shown in Table 1. Affective attitude
was significantly higher in donors without negative experiences than in donors with
negative experiences, for both men and women (5.2 vs 4.8 for both men and women).
Men without negative experiences also showed a significantly higher cognitive attitude
than men with negative experiences (6.5 vs 6.3). Anxiety was significantly lower in
donors without negative experiences than in donors with negative experiences, for
both men and women (2.2 vs 3.0 for men, 2.6 vs 3.2 for women).

Effects of attitude and anxiety on blood pressure

Associations of negative experiences at visit 2 with pre-donation blood pressure at the
next visit (visit 3) are presented in Tables 2 (men) and 3 (women). In Tables 4 (men)
and 5 (women), interaction effects are presented between negative experiences, e.g.,
vasovagal reactions, and the donor’s attitude and anxiety, e.g., affective attitude.

In short, after correction for confounding factors (age and blood pressure at visit
1), and in contrast to our earlier findings (Hoogerwerf et al. 2015), no significant
associations remained between negative experiences (as independent variable) and
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Table 2 Associations of negative experiences at donation 2 with pre-donation blood pressure at visit 3 (donation #2), for men a.

Crude model b Adjusted model c Model 1 d Model 2 e Model 3 f

Systolic Diastolic Systolic Diastolic Systolic Diastolic Systolic Diastolic Systolic Diastolic

Vasovagal -4.6 -4.7 -1.8 -1.6 -1.0 -1.4 -1.7 -1.8 -1.6 -1.4

(-8.8;-0.4) (-7.4;-1.9) (-5.4;1.8) (-3.8;0.6) (-4.7;2.6) (-3.7;0.8) (-5.4;1.9) (-4.0;0.4) (-5.3;2.2) (-3.8;0.9)

Needle reactions -2.5 -4.6 2.9 0.1 3.3 0.3 3.1 0.0 3.4 0.3

(-7.4;2.5) (-7.8;-1.4) (-1.5;7.3) (-2.6;2.8) (-1.2;7.8) (-2.4;3.1) (-1.3;7.6) (-2.7;2.7) (-1.1;7.9) (-2.4;3.1)

Fatigue -1.7 -4.3 1.9 0.1 2.9 0.4 2.8 0.5 2.7 0.4

(-11.0;7.6) (-10.3;1.7) (-5.9;9.7) (-4.7;4.9) (-4.9;10.7) (-4.5;5.3) (-5.1;10.6) (-4.3;5.3) (-5.2;10.6) (-4.5;5.3)

Deferral -3.2 -2.2 -1.7 -0.2 -1.3 -0.2 -1.8 -0.4 -1.8 -0.2

(-10.6;4.3) (-7.0;2.6) (-7.9;4.6) (-4.1;3.6) (-7.6;4.9) (-4.1;3.6) (-8.1;4.4) (-4.2;3.5) (-8.1;4.5) (-4.1;3.7)
a Data are presented as regression coefficient (β) including the 95% confidence intervals. | b Crude model, no corrections. | c
Crude model corrected for baseline + age. | d Adjusted model corrected for affective attitude. | e Adjusted model corrected

for cognitive attitude. | f Adjusted model corrected for anxiety.
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blood pressure (as dependent variable). Moreover, only 4 out of 48 interaction
effects were found to be significant and their effects were small, inconsistent, and
differed between men and women. A more detailed description of these interaction
effects is given in the next section. Overall, our findings indicate no effect of the
donor’s attitude or anxiety on the association between negative experiences and blood
pressure.

Detailed description of the models

The following paragraphs will provide a more detailed description and explanation
of the associations and interaction effects. In the crude model, associations were
estimated for all four categories of negative experiences, without controlling for con-
founders. In men, significant associations were found for systolic blood pressure and
vasovagal reactions, and for diastolic blood pressure and needle reactions (Table 2).
In women, significant associations were found for systolic blood pressure and needle
reactions, and for diastolic blood pressure and vasovagal reactions. In the adjusted
model, in which age and baseline blood pressure (pre-donation blood pressure at visit
1) were included to adjust for confounding, none of the negative experiences reached
statistical significance.

Associations for affective attitude were estimated in Model 1. Although no significant
associations between negative experiences and pre-donation blood pressure occurred
(Tables 2 and 3, Model 1), interaction analyses revealed a significant interaction effect
for diastolic blood pressure and deferral in men (Table 4, Model 1), and systolic blood
pressure and fatigue in women (Table 5, Model 1). This indicates an influence of
affective attitude on pre-donation blood pressure after having a negative experience.
When comparing men without and with a deferral, deferred men were found to have
a baseline category effect size of -19.5 mmHg and an increase of 4.0 mmHg per
point increase in affective attitude. This would imply that men scoring high on
affective attitude show a higher pre-donation diastolic blood pressure after deferral
whereas men scoring low on affective attitude have a lower pre-donation diastolic
blood pressure. Similarly, when comparing women without and with fatigue, fatigued
women were found to have a baseline category effect size of 18.5 mmHg and a
decrease of 3.9 mmHg per point increase in affective attitude. This would imply that
women scoring high on affective attitude showed a lower pre-donation systolic blood
pressure after fatigue, whereas women scoring low on affective attitude had a higher
pre-donation systolic blood pressure.

Associations for cognitive attitude were estimated in Model 2. Although no significant
associations between negative experiences and pre-donation blood pressure occurred
(Tables 2 and 3, Model 2), interaction analyses revealed a significant interaction
effect for systolic blood pressure and needle reactions in women (Table 5, Model 2).
The effect found would imply that women scoring high on cognitive attitude showed
a lower pre-donation systolic blood pressure after a needle reaction, whereas women
scoring low on cognitive attitude had a higher pre-donation systolic blood pressure.
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Table 3 Associations of negative experiences at donation 2 with pre-donation blood pressure at visit 3 (donation #2), for women a.

Crude model b Adjusted model c Model 1 d Model 2 e Model 3 f

Systolic Diastolic Systolic Diastolic Systolic Diastolic Systolic Diastolic Systolic Diastolic

Vasovagal -0.8 -1.7 0.9 0.6 1.2 0.5 0.8 0.5 0.4 0.2

(-3.3;1.7) (-3.3;0.0) (-1.2;2.9) (-0.9;2.0) (-0.9;3.3) (-0.9;2.0) (-1.2;2.9) (-0.9;1.9) (-1.7;2.5) (-1.3;1.6)

Needle reactions -3.7 -2.2 -1.3 0.5 -1.3 0.4 -1.3 0.5 -1.8 0.2

(-6.6;-0.8) (-4.1;-0.3) (-3.7;1.0) (-1.2;2.1) (-3.7;1.1) (-1.3;2.0) (-3.7;1.0) (-1.2;2.1) (-4.2;0.6) (-1.5;1.8)

Fatigue -1.2 -1.2 -0.7 0.2 -0.5 0.2 -0.5 0.3 -0.8 0.1

(-5.6;3.2) (-4.0;1.7) (-4.1;2.8) (-2.2;2.5) (-4.0;2.9) (-2.2;2.6) (-4.0;3.0) (-2.1;2.7) (-4.2;2.6) (-2.2;2.5)

Deferral -3.3 -1.8 -1.5 0.0 -1.6 -0.4 -1.5 -0.1 -1.6 -0.2

(-7.1;0.6) (-4.3;0.7) (-4.5;1.6) (-2.2;2.1) (-4.7;1.5) (-2.6;1.7) (-4.6;1.5) (-2.2;2.0) (-4.6;1.5) (-2.3;1.9)

a Data are presented as regression coefficient (β) including the 95% confidence intervals. | b Crude model, no corrections. | c
Crude model corrected for baseline + age. | d Adjusted model corrected for affective attitude. | e Adjusted model corrected

for cognitive attitude. | f Adjusted model corrected for anxiety.
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Finally, associations for anxiety were estimated in Model 3. Again, although no
significant associations between negative experiences and pre-donation blood pressure
occurred (Tables 2 and 3), interaction analyses revealed a significant interaction effect
for diastolic blood pressure and deferral in men (Table 4, Model 3). The effect found
would imply that men scoring high on anxiety showed a lower pre-donation diastolic
blood pressure after a deferral, whereas men scoring low on anxiety had a higher
pre-donation diastolic blood pressure.

Summarising the above, no significant associations between negative experiences
and pre-donation blood pressure at the subsequent visit were found after adjusting
for confounding. Moreover, only a small number of significant interaction effects
were found, with small and inconsistent effects. Significant interaction effects for
affective attitude were found for: diastolic blood pressure and deferral (men, positive
effect); systolic blood pressure and fatigue (women, negative effect). Significant
interaction effects for cognitive attitude were found for; systolic blood pressure and
needle reactions (women, negative effect). Lastly, significant interaction effects for
anxiety were found for: diastolic blood pressure and deferral (men, negative effect).

Discussion

In contrast to our hypothesis, no effect of donor attitude or anxiety on the association
between negative experiences and blood pressure was found. Specifically, only 4 out
of 48 interaction effects between the association of negative experiences and pre-
donation blood pressure on the one hand, and attitude or anxiety on the other were
found significant. Moreover, despite a sample size of 1,106 donors, the observed
significant effects were small, inconsistent (both in favour as well as in contrast with
our hypothesis), and different between men and women.

A negative donation experience was not associated with pre-donation blood pres-
sure changes at the subsequent blood donation in this group of first-time donors.
This finding adds knowledge to our findings from earlier studies. Previously, in a
sample of 248,118 healthy blood donors, 99.4% of whom were experienced donors,
we found a number of small, yet significant and robust, positive effects for negative
experiences on blood pressure at the subsequent visit [81]. Besides a smaller sam-
ple size, this disparity in research outcomes may be mainly caused by (i) differences
between new and experienced donors, and (ii) the different methods used to assess
negative experiences. Still, it remains remarkable that first-time donors do not show
an increased stress-response following a negative donation experience. With regards
to (i) and in response to our previous findings [81]: experienced donors might be
prone to a cumulative effect of negative experiences, in which the occurrence of
multiple negative donation experiences or donations magnifies the stress response.
Also, experienced donors with multiple perfect donations might be more surprised by
the occurrence of a negative event and therefore be more stressed at a subsequent
donation. Furthermore, novice blood donors, like those in the current study, might
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Table 4 Interaction effects of negative experiences and attitude or anxiety on pre-donation blood pressure at visit 3 (donation #2),
for men a.

Model 1 Model 2 Model 3

Systolic Diastolic Systolic Diastolic Systolic Diastolic

Vasovagal 4.8 -2.6 -11.6 -0.1 -2.7 -2.5

(-11.5;21.1) (-12.7;7.5) (-43.0;19.8) (-19.4;19.1) (-10.9;5.5) (-7.5;2.5)

Needle reactions 14.5 -3.1 16.0 -9.2 -0.2 -0.1

(-10.0;38.9) (-18.2;12.0) (-17.5;49.4) (-29.7;11.4) (-10.7;10.3) (-6.6;6.3)

Fatigue 0.3 -10.2 -90.2 -61.5 5.5 3.3

(-37.4;38.0) (-33.5;13.1) (-229.7;49.3) (-147.0;24.0) (-13.7;24.7) (-8.5;15.1)

Deferral -14.3 -19.5 -18.6 1.9 10.2 9.5

(-45.9;17.2) (-39;0.0) (-77.6;40.5) (-34.3;38.1) (-4.9;25.2) (0.3;18.7)

Interaction vasovagal -1.2 0.2 1.5 -0.3 0.3 0.3

(-4.5;2.0) (-1.8;2.2) (-3.4;6.4) (-3.3;2.7) (-2.3;3.0) (-1.3;1.9)

Interaction needle reactions -2.3 0.7 -2.1 1.5 1.2 0.1

(-7.1;2.6) (-2.3;3.7) (-7.3;3.2) (-1.8;4.7) (-2.3;4.7) (-2.0;2.3)

Interaction fatigue 0.5 2.1 13.9 9.3 -1.0 -1.1

(-6.7;7.7) (-2.4;6.5) (-6.9;34.8) (-3.5;22.1) (-7.6;5.5) (-5.1;2.9)

Interaction deferral 2.7 4.0 2.6 -0.3 -3.9 -3.2

(-3.7;9.1) (0.0;7.9) (-6.5;11.6) (-5.9;5.2) (-8.5;0.7) (-6.0;-0.4)

a Data are presented as regression coefficient (β) including the 95% confidence intervals.
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already be slightly stressed, which might mask the stress that accompanies a negative
donation experience. Thus, it is possible that novice blood donors are more upset
in the first place [80], intuitively causing a higher baseline - which will be discussed
later on. Or, on the contrary, novice donors might take a negative experience more
for granted because they think it is normal. With respect to (ii), the method used to
assess negative experiences, the current study used self-reported negative experiences
by sending donors a questionnaire 1 month after their donation. In contrast, in our
earlier study we used the regular blood bank donation records in which donor nurses
report the occurrence of negative on-site donation events. In the current study, we
found a high prevalence of self-reported negative experiences among novice blood
donors, with up to 30% of the women and 20% of the men experiencing vasovagal
symptoms. This prevalence is higher than observed in our earlier study, where the
occurrence of adverse reactions was typically below 3% and that of deferral was below
11% [81]. Self-reported incidence rates were generally found to be higher than those
recorded on-site, which is in line with other studies [8, 41]. One might expect that
only the severe negative experiences would be reported on-site, whereas self-reporting
would also include the less severe incidents and incidents occurring off-site, as well
as a potential report-bias due to selective reporting by respondents who had had a
negative experience. Also, in the questionnaire, the wording of the item asking about
the negative experience translates as ’to what extent were you affected by ’ instead
of asking about the actual occurrence of the negative event. In other words, even
in the absence of severe visible physical symptoms (reported by the donor nurse),
donors perceive a negative experience as severe (using self-reporting). A comparison
between those two ways of reporting seems therefore interesting and may be partially
responsible for differences between the current study and our previous results, but is
beyond the scope of this paper.

A potential drawback of the study was the way stress responses were assessed. In
the current study, we only measured blood pressure. Blood pressure responses are
just one part of the complex cascade of stress responses. Other stress responses
are for instance increased psychological arousal and hormonal changes (e.g. salivary
cortisol). Still, blood pressure is an objective measure and is (in the Netherlands)
routinely assessed before every donation. Because blood pressure is repeatedly as-
sessed in this standardised situation, and as such, is a given activity for the donors,
the influence of other factors on blood pressure responses in this particular setting are
negligible. By using corrections (age and baseline blood pressure), we made efforts
to be as conscientious as possible. Also, the assessment of blood pressure in com-
bination with the inclusion of the study participants might be a potential drawback.
The correction method of using baseline blood pressure corrects for inter-individual
changes. For instance, the generally lower blood pressure (as well as age, which was
also corrected for as younger donors are more likely to have a negative experience)
in the group of donors with a negative experience is thus corrected through this
method. However, the only baseline blood pressure available in this study was that
of the medical check: the first visit of the donor to the blood bank. The represen-
tativeness of this blood pressure could be questioned, because the first visit may in
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Table 5 Interaction effects of negative experiences and attitude or anxiety on pre-donation blood pressure at visit 3 (donation #2),
for women a.

Model 1 Model 2 Model 3

Systolic Diastolic Systolic Diastolic Systolic Diastolic

Vasovagal 5.4 -0.6 -17.1 -5.2 -0.9 -0.5

(-3.8;14.5) (-6.9;5.8) (-39.4;5.2) (-20.7;10.3) (-5.6;3.7) (-3.7;2.7)

Needle reactions 1.0 0.9 -33.8 -3.5 0.3 2.9

(-10.5;12.5) (-7.0;8.9) (-62.4;-5.3) (-23.3;16.3) (-5.3;5.9) (-1.0;6.8)

Fatigue 18.5 3.4 2.9 1.5 -0.8 0.2

(2.3;34.8) (-7.9;14.6) (-22.5;28.3) (-16.1;19.1) (-8.0;6.5) (-4.8;5.2)

Deferral 6.2 -2.3 -10.7 4.2 -2.5 1.2

(-7.8;20.1) (-12.0;7.4) (-43.9;22.5) (-18.8;27.3) (-9.1;4.0) (-3.4;5.7)

Interaction vasovagal -0.8 0.2 2.7 0.9 0.4 0.2

(-2.7;1.0) (-1.0;1.5) (-0.7;6.1) (-1.5;3.2) (-1.0;1.8) (-0.8;1.1)

Interaction needle reactions -0.4 -0.1 4.9 0.6 -0.6 -0.8

(-2.7;1.8) (-1.7;1.5) (0.6;9.2) (-2.4;3.6) (-2.2;1.0) (-1.9;0.3)

Interaction fatigue -3.9 -0.7 -0.6 -0.2 0.0 0.0

(-7.1;-0.6) (-2.9;1.6) (-4.5;3.3) (-2.9;2.5) (-2.3;2.3) (-1.6;1.5)

Interaction deferral -1.5 0.4 1.4 -0.7 0.3 -0.5

(-4.2;1.2) (-1.5;2.2) (-3.6;6.4) (-4.1;2.8) (-1.8;2.5) (-2.0;1.0)

a Data are presented as regression coefficient (β) including the 95% confidence intervals.
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itself be stressful. Furthermore, it has been shown that stress experienced during a
donation diminishes as the number of donations increases [69]. However, Bellitti et
al. showed in their study that although stress reactions such as anxiety did indeed
diminish with an increasing number of donations, this effect was not found for blood
pressure [37]. The participants in that research had visited the blood bank three
times. Other published studies have reported that retention is lower after a negative
experience than after an uneventful donation [5, 7, 42]. Unfortunately, the design
of the current study does not allow us to estimate the exact number of donors who
did not show up after a negative experience during visits 1 or 2. It therefore remains
unknown whether such donors would be more stressed than those who did return for
a second or third donation. Another possible point of concern is that contrary to
what we expected based on the literature, cognitive and affective attitude and anxi-
ety were not effect modifiers but confounders. However, post hoc analyses revealed
no relevant changes in associations when cognitive or affective attitude and anxiety
were included in the models, which indicates that they should not be considered con-
founders. A post hoc correlation analysis revealed a strong and significant correlation
between anxiety and affective attitude on the one hand, and vasovagal reactions on
the other. Fear has been reported as important predictor for vasovagal reactions
[80, 85]. It should however be noted that France et al. used on-site fear (’acute’
effects), whereas we used anxiety levels 1 month prior to donation (’non-acute’ ef-
fects). However, as already reported, no significant associations with the dependent
variable or related interactions were observed in Model 1 (for affective attitude) and
Model 3 (for anxiety).

In conclusion, we found no evidence that after a previous negative experience, a
donor’s anxiety or attitude towards donation influenced the stress response in first-
time donors, as measured by pre-donation blood pressure. Moreover, our results
indicate that first-time donors do not show an increased pre-donation blood pressure
following a negative experience, whereas previous research shows that experienced
donors do show such a response. However, both findings should be interpreted with
caution and should be replicated for verification. In future studies, it would be in-
teresting to incorporate multiple stress measures, such as cortisol and psychological
stress measures as well as more measurement moments to assess a potential dona-
tion induced stress response, in order to minimise negative donation experiences by
targeting specific interventions.
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