
Preparing Children
for Blood Sampling
Using a Serious
Gaming App (Prik!)
Decreases
Perceived Pain and
Distress

TO THE EDITOR:
Venipunctures and finger

pricks are a major source of
pain and distress in pediatric
healthcare. Pain intensity is in-
versely correlated to children’s
age (1). Blood sampling is es-
sential for routine care and
increasingly needed for re-
search purposes. However,
risk andbenefit need to bebal-
anced. Established interven-
tions to decrease the burden
of blood are application of lo-
cal analgesics (2) and distrac-
tion (3). The effect of providing
procedural information be-
fore blood sampling has been
scarcely studied (3).
We developed a serious (pri-

mary purpose other than pure
entertainment) gaming app
(Prik!) for iOS/Android (https://
itunes.apple.com/nl/app/prik!/
id962040552?mt=8) to be used
in advance of the blood sam-
pling procedure. In this app, a
little friendly monster is con-
fronted with a blood sampling
procedure and needs the assis-

tance of the child. Conse-
quently, this app accompanies
children in a funway throughall
aspects of blood sampling,
teaching themhow tominimize
procedural distress (through
singing, asking for lidocaine
spray, watching television, etc.).
Although suitable for all ages,
the app is specifically designed
for children aged 4–9 years.
The aim of this interven-

tional study was to evaluate
the effect of Prik! on experi-
encedpain anddistress during
venipuncture/fingerprick by
comparing it to the use of a
noninformative gaming app
and no app. According to the
Dutch Medical Research In-
volving Human Subjects Act,
this noninvasive study is ex-
empt from ethical review (con-
firmed by the Medical Ethical
Committee Utrecht, protocol
number 15-173/C).
Children aged 6–11 years

attending the phlebotomy
unit of our hospital for rou-
tine blood sampling in April/
May 2015 were asked to
participate. The main inclu-
sion criteria was oral in-
formed consent from child
and parents. Children were
allocated alternately to use
Prik! (group A, n = 62) or a
challenging gaming app (An-
gry Birds®, group B, n = 55)
before blood sampling. The

control group (group C, n =
66) included children aged
6–11 years participating in
an observational study
performed earlier in our institu-
tion (M.C.M. Schouten, E.M.v.d.
Putte, K. Fischer, G.J.M.W. van
Thiel, A.J. Verbout, and A. van
Royen-Kerkhof, unpublished
data). All patient groups re-
ceived standard care during
the procedure (including a
brief explanation and use of
standard distress-reducing
measures if necessary).
The main outcome was the

children’s visual analog scale
(VAS)1 score (4), ranging from0
cm (no pain/distress) to 10 cm
(very severe pain/distress).
The youngest children could
use the 5 facial expressions
scale based on the Oucher
Scale to obtain a reliable score
(4). These scores were extrap-
olated to VAS values (Oucher
1 = VAS 0, Oucher 5 = VAS 10).
Additionally, the observer
scored pain/distress on the
FLACC list (Faces, Legs, Activity,
Cry, Consolability) (5). The
child’s VAS score was also esti-
mated by parents before and
after the procedure and by
phlebotomists after the proce-
dure. Mean VAS and FLACC
scores and relative risks (RRs)
for a high VAS score (VAS ≥4)
were determined. Significance
was tested using the 2-tailed t-

1Nonstandard abbreviations: VAS, visual analog scale; FLACC, Faces, Legs, Activity, Cry, Consolability; RR, relative
risk.
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test for equality of means (α =
0.05) and the χ2 test (α = 0.05).
Groups were comparable

regarding demographics, vol-
ume, and method of blood
sampling (venipuncture/finger
prick) and the involvement of
new (less experienced) labora-
tory assistants.
In all groups, reported VAS

scores ranged from 0 to 10,
causing high SDs (see Table 1
for additional scores). In group
A (using Prik!), the mean VAS
score was 2.3, vs 3.0 in group B
(Angry Birds) (P = 0.13) and 4.1
in the controls (P < 0.001). The
percentage of children experi-
encing high levels of pain/dis-
tress (VAS ≥4) was 23% in group
A, 31% in group B, and 44% in
the controls. In group A, the RR
for a high VAS score was 0.72
(0.56–0.93) compared to group
C (P = 0.01). The RR of group B
was 0.81 (0.62–1.07) (P = 0.14).
Our results show that combi-

nation of providing procedural
information and distraction
(Prik!) is more efficient in reduc-
ing pain/distress than distrac-
tion (Angry Birds) alone. Hence,
our study adds evidence for

the previously debated effect
of preparation by procedural
information (3). In addition,
from the increased use of lido-
caine 10% spray in children us-
ing Prik! (something Prik!
encourages), we conclude that
Prik! is actually improving a
child’s knowledge of distress-
reducing techniques. There
was no significant difference
between groups in use of
other pain treatment and dis-
traction methods.
A limitation of this study is

the use of a historic control
group. However, we used the
same questionnaires and
standardized FLACC scoring,
with high interobserver reli-
ability (5). Moreover, in our
study, the FLACC score is con-
sistentwith the other indepen-
dent pain scores.
In conclusion, playing a seri-

ous gaming app such as Prik!
before blood sampling can help
reduce the perceived pain/dis-
tress of this procedure in chil-
dren. To our knowledge, we are
the first to objectively evaluate
an app specifically designed to

minimize pain/distress of blood
sampling.
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High VAS score (≥4), n (%) 14 (23) 17 (31) 29 (44)
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Method Validation
for Human Seminal
Plasma Fructose
Determination

TO THE EDITOR:
Human semen is the secre-

tion of the male reproductive
organs, containing sperm cells
and seminal plasma (SP)1, a
complex mixture of testicular,
prostatic, and accessory gland
secretion that provides bio-
chemical support for ejaculate

function. Assessing the quality
of human semen and its fertil-
izing capacity therefore re-
quires not only qualitative and
quantitative analysis of sper-
matozoa, but also biochemical
analyses of the SP (1).
SP fructose is secreted by

seminal vesicles during ejacu-
lation, provides energy for
sperm motility, and is a useful
test in differential diagnosis of
azoospermia. A rapid, simple,
specific, and quantitative SP
fructose photometric determi-
nationby hexokinase and phos-
phoglucose-isomerase using a
semiautomated bichromatic
analyzer was developed in our
laboratory (2).
The aim of this study was to

validate the performance of
the enzymatic method for
SP fructose on a Beckman
Coulter (BC) AU400 analyzer
(Olympus Mishima), as well as
to challenge the performance
of the method regarding qual-
ity claims required for accred-
itation by the International
Organization for Standardiza-
tion (ISO) 15189:2012 Medical
Laboratories–Requirements
for quality and competence.
SP fructose determination by

the enzymatic method is car-
ried out indirectly via glucose.
After fructose phosphorylation
with hexokinase, the resulting
fructose 6-phosphate is con-

verted into glucose 6-phos-
phate by phosphoglucose
isomerase. Glucose 6-phos-
phate is further oxidized by
glucose6-phosphatedehydroge-
nase, yielding 6-phosphoglu-
conate and NADH. The amount
ofNADH formed is stoichiomet-
ric with the amount of D-fruc-
tose and D-glucose, so the
measured rate of NADH forma-
tion reflects quantitatively the
amount of glucose and is equiv-
alent to the amount of SP fruc-
tose. We used the following
reagents: BC glucose hexoki-
nase (BC Ireland), D-fructose
analytical grade (Kemika), and
Sigma-Aldrich phosphoglucose
isomerase.
Leftover semen samples from

males undergoing routine fer-
tility evaluation (aged 28–41
years), with normal semen pa-
rameters (>60 × 106 sperm/
mL, motility >50%, and white
blood cell count <106/mL),
were used in this study. Writ-
ten informed consent was ob-
tained from the participating
subjects.
The semen samples were

centrifuged immediately after
liquefaction (900g, 10 min), and
SP was removed for fructose
analysis. The concentration of
SP fructose was measured in
manuallydiluted, freshsamples
(redistilled water, 1:20) by an
elective laboratory reference

1Nonstandard abbreviations: SP, seminal plasma; BC, Beckman Coulter; ISO, International Organization for
Standardization; MU, measurement uncertainty.
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