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BLOOD DONORS AND BLOOD COLLECTION

Vasovagal reactions in high school students: findings relative
to race, risk factor synergism, female sex, and
non-high school particpants

B.H. Newman

BACKGROUND: High school (HS) students have a
high incidence of vasovagal reactions and are a good
population for the study of vasovagal reactions.

STUDY DESIGN AND METHODS: Data from 1076
Caucasian students, 226 African-American students,
and 157 nonstudents from HS blood drives in 2001
were entered into a database. Race, high-rigk-factor
synergism, the phenomenon of “survivership,” and fe-
male sex were evaluated. In addition, non-HS student
patticipants were described.

RESULTS: Vasovagal reactions were 84 percent lower
in African-American HS students than in Caucasian HS
students (3 of 226 vs. 88 of 1076; 1.3 vs. 8.2 percent;
p = 0.0001; relative risk, 6.2). In Caucasian HS stu-
dents, first-time donor status increased the vasovagal
reaction rate to 9.4 percent (vs. 3.6% in repeat donors,
p < 0.004). Low weight (= 130 Ib} increased the reac-
 tion rate to 13.6 percent (vs. 3.3% in weight > 81.2 kg,
p < 0.001). Together they increased the reaction rate to
16,0 percent (vs. 3.2%, p < 0.0001). Females had more
reactions than males (11.3 vs. 4.8%, p < 0.001), but the
reaction rates equalized when -donors under 150 [b
were excluded (5.7 vs. 4.6%, p = 0.66).
CONCLUSION: Aftican-American HS students had a
significantly lower vasovagal reaction rate than Cauca-
gian HS students. There was synergy among high-risk
factors in Caucasian HS students. Female and male
vasovagal reaction rates were similar when low-weight
donors were excluded,

/

igh school (HS) blood donors are young, fre-
quently donate for the first time, and have a
high incidence of vasovagal reactions. The
high vasovagal reaction rate, which ranges
from 8 percent to 11 percent,' makes them a unique
population in which to study vasovagal reactions.

The following issues or questions were addressed in
the present study. 1) Past studies have alluded to the
possibility that African-American blood donors have
fewer vasovagal reactions than Caucasians.2? This study
quantified the risk of a vasovagal reaction in Caucasian
and African-American HS students. 2),Several measur-
able risk factors such as youth, low weight, and first-time
donation status are associated with an increase in vaso-
vagal reactions.*? This study measured these risks and
evaluated the degree to which they are additive. 3} Two re-
cent studies reached different conclusions as to whether
femnale sex increased the vasovagal reaction rate. One
study found that confounding factors such as lower
weight explained the higher vasovagal reaction rate in
femnales,” while another study, although unpublished,

* found that female sex by itself was a risk factor (N.R.

Haley, written communication, September 2000}. This
study addressed this question by evaluating female and
male vasovagal reactions in four weight groups, which in
a stepwise fashion eliminated lower weight donors. In
addition to addressing these issues or questions, the
study also evaluated non-HS participants to determine
the extent of their participation, their demographics, and
their vasovagal reaction rate.

ABBREVIATIONS: HS = high school; RR(s} = relative risk(s).

From the American Red Cross Blood Setvices, SE Michigan
Region, Detroit, Michigan. .
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MATERIALS AND METHODS

Phiebotomy

HS blood_donations were collected on-site at Detroit
metropolitan high schools. The donors were screened us-
ing a 40-question questionnaire, a mini-physical exam
consisting mainly of vital signs, and a Hb-screening test.
Accepted blood donors were subjected to a whole blood
phlebotomy and collection of additional blood samples,
which together did not exceed 535 mL. Blood donors
rested on the donor bed after donation and were advised
to spend 10 minutes at the refreshment site. All vasovagal
reactions were recorded on the blood donor record, and
an additional report was submitted if syncope cceurred.

Data collection

Data from 1076 Caucasian HS students, 226 African-
American HS students, and 157 nonstudent participants
taken from randomly chosen Caucasian and African-
American HS blood drives in 2001 were entered into a
database (Excel 1997; Microsolt Corporation, Seattle,
WA). The data entered consisted of the donot’s age, race,
sex, self-reported weight, blood donation status (first-
time or repeat donation), a unique unit whole blood
number, and the donor’s reaction status. In addition,
blood pressure results from 100 randomly selected Gau-
casian students were compared with 100 randomly se-
lected African-American students.

Statistical analysis

Two-by-two contingency tables and a two-tailed Fisher
Exact test were used to determine p values and relative
risks (RRs} with 95 percent Cls. p < 0.05 was considered to
be significant.

RESULTS

Demographics

Table 1 identifies the demographics of Catucasian and
African-American HS students and nonstudent .partici-
pants, Caucasian and African-American HS students
were similar for mean donor age, percentage of females,
percentage of first-time donors, and percentage of do-
nors who weighed no more than 130 Ib, but African--
American HS students weighed slightly more (166 vs, 157
Ib).

Nonstudent participants were 10.8 percent of the
total number of participants. In comparison to HS stu-
dents, they were significantly older (mean age, 44 vs. 17
years), had a lower first-time donor rate (9 vs. 79%-82%),
weighed significantly more (180 vs. 157-166 Ib), and had
a lower percentage of donors under who weighed no
more than 130 b (10 vs. 22%-24%).

Comparison of vasovagal reaction rates

The vasovagal reaction rate was 8.2 percent (88 of 1076)
in Caucasian HS students versus 1.3 percent (3 of 226) in
African-American HS students (p = 0.0001; RR, 6.2;
95 percent CI, 2.0-19.3) versus 1.3 percent (2 of 157} in
nonstudent participants (p < 0.0004). Eight syncopal re-
actions occurred in the Caucasian HS students, and none
occurred in the other two groups (p = 0.34 with Aftican-
American students). Blood pressure results in Caucasian
and African-American HS stidénts were compared as a
potential cause for the vasovagal reaction rate difference
between the two groups. Table 2 shows a comparison of
blood pressures in 100 randomly selected Caucasian HS
students and 100 randomly selected African-American
HS students. The differences were not significant. -

Additive effects of high-risk factors in Caucasian
HS students

The additive effects of risk factors could only be evaluated
in the Caucasian HS students because the other
two groups had very few reactions. Table 3 shows the
effect of different risk factors. A first-time donor had a
vasovagal reaction rate of 9.4 versus 3.8 percent in a re-
peat donor (p < 0.002; RR, 2.6). A low-weight donor
(= 130 Ib) had a 13.6 percent vasovagal reaction rate ver-
sus 3.3 percent in a high-weight donor (= 180 lb}
(p < 0.0001; RR, 40). Adding both risk factors together
increased the reaction rate to 16.0 versus 3.2 percent in
donors who lacked these factors (p < 0.004; RR, 5.0). Since
45 percerit of the Caucasian females weighed no more
than 130 1b and only 5 percent of the males weighed no
more than 130 lb, female sex was added last because
of the confounding factor of low weight. The four fac-
tors increased the reaction percentage to 16.4 versus
3.8 percent in those who lacked these factors {(p < 0.01;
RR, 5.0). ‘ '

TABLE 1. Blood donor dembgraphics in Caucasian,

African-American, and nonstudent participants

Mean-age Females First-titne Mean weight Percentage weighing no
Population Nuriber [{years} - percentage dohor pergentage (ib)* more than 130 ib
Caucasian HS students 1076 717 49 =79 157 {150) 24
African-American HS students 226 ~17 . 47 83 166 (160) 22
. :Nonstudent participants 157, ?f44 KN 52 g 180 (180) 10

* Mumber in parentheses is median. ™
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Repeat Caucasian donations

(the “survival” phenomenon)

Repeat donors weighed more than first-time donors (163
vs. 155 b}, but the percentage of males and the percent-
age of females weighing no more than 59.0 kg in the two
groups were statistically the same. Eighty-four percent of
the repeat donors donated théir second lifetime unit and
16 percent donated their third lifetime unit, based on a
random sample of 50 HS blood donors, Repeat donors
had a 60 percent reduction (3.8 vs. 9.4%} in their vasova-
gal reaction rate, but there was no synergistic benefit
when additional factors such as "high weight” (weight =
81.7 kg} or “male sex” or “both” were added to repeat
donor status.

Vasovagal reactions in females °

Table 4 shows the vasovagal reaction rate in Caucasian
girls and boys at four different weight scenarios. Vasova-
gal reactions were higher in females than males when all
donors were included (11.3 vs. 4.8%, p = 0.002) or when
donors under 130 b were excluded (8.4 vs. 5.0%,
p =0.018). Vasovagal reactions in females and males were
similar when donors under 150 Ib were excluded (5.7 vs.
4.6%, p = 0.66).

Thus, Caucasian HS students represent an excellent
population in which to study vasovagal reactions.

Two studies provided some evidence that African-
Americans might have a lower predisposition for blood
donation-related vasovagal reactions than Caucasians.23
The present study is the first to quantify and compare
the risk in two relatively equal groups of Caucasian and
African-American HS students, African-American HS
students have a vasovagal donor reaction that is 84 per-
cent lower than Caucasian HS students (1.3 vs. 8.2%,
p < 0.0001), and none of the eight syncopal vasovagal
reactions occurred in the African-American group (0 vs.
0.74%, p = 0.34), although the differences in syncope be-
tween the two groups did not reach significance. Several
studies have shown that elevated systolic blood pressure
is protective against vasovagal reactions.>7 This potential
explanation was studied but did not account for the dif-
ferences between African-American and Caucasian vaso-
vagal reaction rates (see Table 2).

Several studies have also demonstrated synergy
among risk factors.*>7 Graham? studied 352 Caucasian
blood donors in 1957 (published 1961) in a hospital set-
ting. The risk of a vasovagal reaction in his setting was

DISCUSSION

TABLE 2. Comparison of blood pressures in randomly selected

Caucasian and African-American HS students

Caucasian HS students have a high pre-

: o f Caucasian African-American
disposition toward blood donation- students students " p value”
. telated vasovagal reactions because of Number 100 100 NA
their youth’ high percentage Of fi[st.. Ma!e percentage 61 52 0.2538
. d N d low ight 7 First-time percentage 73 85 0.0554
ume donations, and lower weight.” Mean BPt 115.6/71.3 17.4716 0.36/0.84
Other studies have also shown that his- Median BP 114/70 117170 NA
tory of syncope and psychological fac-~ | Systolic BP <100 (%) 16 15 1.000
N Y yn P psy &t Systolic BP =140 (%) 7 13 0.2381
tors can E‘ﬂSO increase vasovagal synco- Diastolic BP =60 (%) 186 15 1.000
pal reaction rates.® The percentage of Diastolic BP =80 (%) 24 28 0.6289
vasovagal reactions in’ first-time, mainly Mean BP {females) 111.2/69.5 115/71.2. 0.24/0.46
. Mean BP (males) 118.4/72.5 119.6/72.5 -0.62/0.71
Caucasian HS donors has been re- T ———
s . * p < 0.05 is elinically significant.
ported to be as _hlgh as 8.7 times greater 4 BP = blood prassure,
than in experienced blood donors.!
TABLE 3. Additive effects of risk factors in Caucasian HS studenis
Vasovagal reaction RR
Risk factor(s) rate’ (%) p value” {95% Cl)
HS student 88/1076 (8.2) :
HS' student; FTt donor (A1) 80/853 (9.4) 0.002 2.6(1.3-53)
HS student; weight =130 Ib (B1) 36/264 (13.6) <0.000% 4.1{1.9-86)
HS student; FT donor; weight =130 Ib (C1) 35/218 (16.0) <0.004 5.0(1.2-204)
HS student; FT donor; weight =130 Ib; female (D1) 32/195 (16.4) <0.01 4.3(1.1-17.8)
HS student; repeat donor (A2) 8/223 (3.6}
HS student, weight =180 Ib {(B2) 8/239 (3.3)
HS student; repeat donor; weight =180 Ib (02) 2/63(3.2)
HS siudent; repeat donor;, weight =180 Ib, male (D2) 2/53 (3.8}

* Compadsons were made between A1 and A2, B1 and B2, efc.
t FT =first-time.-
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One limitation in this study was the

TABLE 4. Comparison of vasovagal reaction rates for females and males low number of repeat donors. This in-
for four different weight groups fluenced the RR ratios by increasin

Females* Males* p valuet - . ¥ . 5

—TE variability and decreasing precision. A

Al 51/523 (11.3) 27/553 (4.8) 0.002 second limitation was the size of the Af-

First-time 55/422 (13.0} 25/433 (5.8) 0.0004 rican-American population studied. It

. g‘zpﬁft 4/101 (4.0) 2120(1.7) 1.000 was too small to evaluate the causes of
Al 39/341 (9.4) 27/537 (5.0) 0.018 vasovagal reactions in the population.

First-time 29/266 (10.9) 28/417 (5.5) 0.011 In summary, this study showed

>1F‘5%p:)at 3/75 (4.0) 4/120(3.3) 1.000 that African-American HS students

Al 8/141 (5.7) ' 19/415 (4.6) 0.660 have a significantly lower vasovagal re-

First-time 7M09 (6.4) 16/323 (5.0) 0.633 action rate than Caucasian HS stu-

Faeepﬁ,at 1/32(3.1) 392 (1.6) 1.000 dents. There is synergy among high-risk

=

All 1/44 (2.3) 71191 (3.7) 1.0 factors and low weight is a more signifi-

First-time 1/34 (2.9) 5/138 (3.6) 1.0 cant risk factor than first-time donor

Repeat 0/10(0) 2/53(3.8) 1.000 status. Although females have more va-

£ Da!ao %’Sefgfg;f‘:;i t" (%). sovagal reactions than males, this is
<4, . . . -

. F mainly due to lower weight, and the dif-

quite high (15%), and a combination of factors increased
the risk to 35 percent to 71 percent in some scenarios.
Tomasulo et al.5 and Kasprisin et al® in blood center
studies showed much lower risks. The risks in those two
studies did not exceed 6.4 percent, even when risks were
combined. The present study evaluated low-weight
(= 59.0 kg) and first-time donation status in Caucasian
HS students and found that low weight was a more sig-
nificant factor than first-time donation status based on
RBs (4.0 vs. 2.6) (see Table 3). Trouern-Trend et al.” found
the same pattern in'a study of vasovagal syncopal reac-
tions. When low-weight and first-time donation status
were combined, the risk was even greater (RR, 5.0}, How-
ever, female sex barely affected the risk, when it was
added as a fourth “risk” factor (RR, 4.3) because most of
the “low-weight” individuals (< 130 Ib) had already been
-excluded. : '

Repeat blood donors had a 60 percent decrease.in
vasovagal reactions (3.8 vs. 9.5%, p < 0.004) and adding
ather positive factors such as “high weight,” “male,” or
“both” did not provide any additional benefit. Thus, re-
peat blood donation status alone is a good predictor for a
low vasovagal reaction rate in HS students.

Femnale sex as a risk factor was evaluated by observ-
ing the vasovagal reaction rate in a stepwise fashion as
lower weight donors were removed. The pattern clearly
showed that lower weight (= 130 Ib}, which is much more

common in females than in males (45 vs. 5%), was a .

major factor for increased vasovagal reactions in females.

- However, when donors under 150 Ib were excluded, there -

were no differences between female and male vasovagal
reaction rates. Thus, low weight is the main factor that
causes a high reaction rate in females.
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ferences disappeared when donors un-
der 150 Ib were excluded. Repeat HS
blood donors have 60 percent fewer vasovagal reactions,
and a successful first-time donation is a good predictor of
future success.
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