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Background: Phlebotomy has significant impact on overall patient satisfaction. Smaller gauge needles, such as a 25
gauge, may lessen patient discomfort but increase hemolysis and tube-filling times. Our studies evaluated the effect of a
5-bevel, 25-gauge blood collection set (BCS) with ultra-thin wall cannula [BD Vacutainer® UltraTouch™ Push Button BCS
(UltraTouch)] on patient pain and anxiety compared with two 3-bevel, thin-wall, 23-gauge BCSs [BD Vacutainer®

Safety-Lok™ (Safety-Lok) andGreiner Bio-One Vacuette® (Vacuette)]. Our studies also evaluated the 25-gaugeUltraTouch
for sample quality and tube filling compared with the 3-bevel, thin-wall, 23-gauge BD Vacutainer Push Button BCS.
Methods:We conducted 2 studies with 214 subjects to compare pain and anxiety regarding future phlebotomy with
the 3 aforementioned devices. Another study with 52 subjects assessed hemolysis in specimens collected with the
UltraTouch and Push Button BCS; bench testing evaluated tube-filling timeswith these devices. A questionnaire captured
pain upon needle insertion, overall pain, and anxiety regarding future phlebotomy. Hemolysis was evaluated visually, by
Hemolysis Index and hemolysis-sensitive indicators potassium (K) and lactate dehydrogenase (LDH).
Results:A statistically significant decreasewas noted for overall painwithUltraTouch comparedwith Vacuette andwith
insertion pain comparedwith Safety-Lok. There was no significant difference in anxiety regarding future phlebotomy. No
increase was observed in Hemolysis Index, K or LDH. Tube-filling times were comparable for each device.
Conclusions: The 25-gauge UltraTouch provided less overall pain compared with the 23-gauge Vacuette, less pain
upon needle insertion than the 23-gauge Safety-Lok, and no compromise in specimen quality or flow rate.

IMPACT STATEMENT
Phlebotomy is a necessary procedure thatmay be a source of pain, stress, and anxiety for somepatients. Evidence

presented here showed that the 25-gaugeBDVacutainer®UltraTouch™PushButtonBloodCollection Set can lessen

the pain associated with the phlebotomy procedure for the patient without increasing the incidence of hemolysis or

the time for the tube to fill, both of which are often problematic with traditional small-gauge needles. As such, this

device can contribute to a more positive phlebotomy experience for the patient.
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Venipuncture is a common medical procedure
that is a source of distress and anxiety for many pa-
tients. Venipuncture and intravenous cannula inser-
tions have been described as the 2 most common
sources of pain and anxiety in hospitalized children
(1, 2). Many adults are also apprehensive about hav-
ing their blood drawn (3). Dahlquist et al. found that
anxiety and fear during venipuncture reduced coop-
eration and resulted in multiple attempts to repeat
theprocedure (4). Formanypatients, bothwaiting for
the procedure and the anticipated discomfort of
needle insertion caused an increase in the level of
anxiety (5). The negative long-term consequences,
such as needle phobia, may compromise compli-
ance with the venipuncture procedure, as well as
with subsequent medical treatment (6).
For phlebotomy, needle gauge (outer diameter)

sizes typically range from19 through 23 (7, 8). Nee-
dle gauge is a major factor in the level of pain ex-
perienced by the patient. Blood collection needles
with smaller outer diameters have been shown to
produce less pain during skin penetration than
those with larger outer diameters (7, 9). However,
healthcare professionals who draw blood may be
reluctant to use smaller gauge needles (i.e., 25
gauge vs 23 gauge), although it could enhance ac-
cessibility to a patient's vein. This reluctance may
be because of the potential of the smaller gauge
needle to prolong the time for the tube to fill and
increase the incidence of hemolysis—the rupture
or destruction of red blood cells—as the blood
passes through the narrow cannula. As the inner
diameter decreases, blood flowing through the
needle becomes exposed to higher shear forces
that increase the possibility of blood cell rupture,
resulting in hemolysis (10).
Even amild degree of hemolysismay impact sev-

eral chemistry tests (e.g., lactate dehydrogenase,
creatine kinase, potassium, bilirubin) by falsely el-
evating these levels (11) and consequently pre-
senting an inaccurate depiction of the patient's
clinical status. Depending on the degree of hemo-
lysis, the specimen may be rejected and require

recollection of the specimen, adding to patient dis-
comfort and causing significant delay in the receipt
of test results. This is of particular concern for crit-
ically ill patients, who undergo frequent phlebot-
omy to manage their clinical condition (12).
Studies from the literature determined that

“small-bore needles of 25 gauge or less cannot be
universally recommended when collecting venous
blood for clinical chemistry testing and should be
reserved for selected circumstances and suggest
that the bias introduced by the use of smaller nee-
dles should always be taken into consideration
when interpreting test results” (13).
Typically, blood collection needles have thin-wall

cannulas. However, if the thickness of the cannula
wall is further reduced, the inner diameter of the
cannula increases while the outer diameter stays
the same. In this case, the 25-gauge, ultra-thin wall
cannula has a similar inner diameter as the 23-
gauge, thin-wall cannula (Fig. 2).
We hypothesized that a 5-bevel, 25-gauge nee-

dle with an ultra-thin wall would lessen pain during
blood collection when compared with a 3-bevel,
23-gauge thin-wall needle and maintain both sim-
ilar blood flow during collection and specimen
quality (i.e., hemolysis). Although studies that evalu-
ated 23- and 25-gauge needles used for arterial
blood gas sampling in the emergency department
found little difference in the pain associated with the
procedure between the 2 needle gauges (9, 14), it is
reasonable to predict that pain reduction can be
achieved by changing not only the outer diameter of
the cannulabut also the cannula tip geometry froma
traditional 3-bevel to a 5-bevel design.
In this article, the primary objectives were to

compare and report the pain upon needle inser-
tion and overall pain during phlebotomy, as well
as subjects' anticipated anxiety regarding future
phlebotomy by use of a smaller outer diameter (25
gauge), ultra-thin wall cannula, 5-bevel blood col-
lection set (BCS)3 [BD Vacutainer® UltraTouch™
Push Button BCS (BD Life Sciences)] compared
with larger outer diameter (23 gauge), standard
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3-bevel, thin-wall cannula BCSs [BD Vacutainer®

Safety-Lok™ (BD Life Sciences) and Greiner Bio-
One Vacuette® (Greiner Bio-One)]. A 23-gauge
needle was chosen for comparison with the 25-
gauge needle, as this gauge size BCS is one that is
frequently used for phlebotomy.We also sought to
determine whether the use of the ultra-thin wall
cannula for the smaller needle gauge would affect
the incidence of hemolysis of the specimen—a
major source of suboptimal specimen quality—
and on the blood flow rate as compared with the
23-gauge BD Vacutainer® Push Button BCS (BD
Life Sciences) with a current thin-wall cannula.

MATERIALS AND METHODS

Ethical consideration

All studies were performed in compliance with
the Declaration of Helsinki. Institutional Review
Board approvals were acquired for the studies
(Copernicus Group, March 14, 2016; Mather Hos-
pital Institutional Review Board, February 26, 2016;
Integ-Review Institutional Review Board, February
23, 2016); written informed consent was then ob-
tained from each study subject.

Description of the study devices

The evaluation device was the newly developed
BD Vacutainer® UltraTouch™ Push Button BCS
(UltraTouch) with PentaPoint™ Comfort 5-bevel
needle technology. As shown in Fig. 1, the 5-bevel

tip is cut at 5 different angles in contrast to the 3
angles of the standard 3-bevel needle-tip design.
The unique design of the UltraTouch helps reduce
the chance of painful insertion by creating a flatter,
thinner surface to help penetrate the skin with
greater ease. UltraTouch also incorporates Right-
Gauge™ technology, which reduces the cannula
wall thickness and increases the inner diameter of
the cannula (Fig. 2), enabling the use of a smaller
gauge needle for blood collection.
The comparator devices, 2 thin-wall, 3-bevel-

BCSs—Safety-Lok and Vacuette—were selected
for the evaluation of pain based on established
clinical use, as well as by the length of time on the
market (>10 years). In addition, for the evaluation
of hemolysis and blood flow, the Push Button BCS
was used as a control device because of its similar-
ity in intended use, operation, and performance.

Study designs

For each pain study, venipuncture was per-
formed on each subject by a trained phlebotomist
or nurse with a minimum of 2 consecutive years of
phlebotomy experience and an average of ≥20 ve-
nipunctures per week. One venipuncture was per-
formed in each arm, which was randomized for

A B

23 gauge

25 gauge

0.015

0.012

0.021

0.016

0.025

0.020

Fig. 2. An ultra-thin wall (B) creates a larger in-
ner diameter as compared with a standard
thin-wall cannula (A).
All dimensions shown are nominal values and in inches.

Fig. 1. A 3-bevel vs 5-bevel tip design.
The numbers depict the bevels present on the needle tip.
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arm order (left/right) and device, with blood col-
lected into a serum separator tube.
Two single-blinded, randomized block design

studies were conducted at the same 3 institutions:
John T. Mather Memorial Hospital, Port Jefferson,
NY; TKL Research, Fair Lawn, NJ; and SNBL Clinical
Pharmacology Center, Baltimore, MD. The first study
was conducted to compare the performance of the
25-gauge UltraTouch with a 23-gauge Safety-Lok
BCS, and the second study evaluated the 25-gauge
UltraTouch compared with a 23-gauge Vacuette
BCS. A questionnaire was used to record subjects'
responses to pain and their perceived anxiety re-
garding future phlebotomy procedures. The first
part of the questionnaire included a numerical
scale fromwhich the subject chose a number from
0 to 10 to represent the pain experienced during
insertion of the needle andupon completion of the
procedure (0 = no pain and 10 = worst pain ever
with a blood draw). The number that best ex-
pressed their experience was recorded by the
nurse or phlebotomist on a case report form. In
the second part of the questionnaire, subjects
were asked, “Of the two blood draws with the des-
ignated device, which would you be more worried
about having in the future?” Again, a numerical
scale was used to capture the subjects' responses,
which were then documented on a case report
form. The anxiety score for each subject was rated
from −5 for “More worried about the first blood
draw,” 0 for “No difference in worry,” and 5 for
“More worried about the second blood draw.”
A separate double-blinded, randomized block

design study was performed to evaluate specimen
quality by assessing for the presence of hemolysis
in blood specimens collected at the on-site clinical
laboratory. The 25-gauge UltraTouch was evalu-
ated and compared with the 23-gauge Push But-
ton BCS by measuring analytes sensitive to
hemolysis [i.e., potassium (K) and lactate dehydro-
genase (LDH)], as well as through visual observa-
tion for hemolysis in each specimen collected into
serum separator tubes. Measurements of these

analytes were chosen, as they are widely accepted
indicators of hemolysis (15). Hemolysis causes el-
evation of K and LDH results because of higher
concentrations of these analytes in red blood cells
compared with the surrounding serum or plasma
(16), which then migrate out of the cells when they
break up. In addition, the Hemolysis Index was
measured in each specimen on an automated
Roche cobas® 6000 chemistry analyzer according
to an upper acceptance limit of 20, a common
method used by laboratories to reject hemolyzed
specimens to avoid analytical interference (17).
For tube-filling times, the 25-gauge UltraTouch

and 23-gauge Push Button BCS were used to
collect blood and fill the evacuated tubes under
simulated venipuncture conditions. To simulate
typical venous pressure, a bottle containing ci-
trated sheep's blood was elevated to 40 cm + 1.3
cm from the surface of a table with a piece of latex
tubing connected to the bottle. The latex tubing
was primed with blood, and its end was sealed to
simulate normal human venous blood pressure.
The patient end of the needle was then inserted
into the latex tubing. An evacuated 5-mL serum
separator tube was placed on the nonpatient end
of the needle; a fixture held the evacuated tubes in
place for the testing. A timerwas started as soon as
the tube stopper was pierced (thus starting the
flow of blood into the evacuated tube) and stopped
whenbloodflow into theevacuated tubehadslowed
to <1 drop/s (signifying that the tube was filled). On
testing completion, all filled tubes were weighed to
confirm equal blood volumes.

Study subjects

Pain and anxiety assessment. All study subjects
(42.8% and 57.2%males and females, respectively)
were ≥18 years of age (median age, 55 years).
Subjects were representative of patient popula-
tions in a clinical setting (approximately 60% of
sample size) with a wide range of disease states or
conditions [i.e., diabetes, chronic renal disease,
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cardiovascular disease, cancer or neoplasm, ane-
mia, hypertension, hypercholesterolemia, hypo-
thyroidism, geriatric age (>70 years)]. Subjectsmay
have also presented with >1 condition. Subjects
also included apparently healthy subjects (approx-
imately 40% of sample size). All study participants
were required to have phlebotomy performed by
use of each designated device.
For pain assessment, 214 subjects participated

in the 2 studies, each conducted at the same 3
sites, for a total of 107 subjects in each study
(UltraTouch vs Safety-Lok and UltraTouch vs Vacu-
ette). In total, 180 of these subjects evaluated their
level of anxiety concerning future phlebotomy pro-
cedures with the aforementioned device compar-
isons. Data from the 180 subjects were available
for analysis: 89 for the comparison of the 25-gauge
UltraTouch vs the 23-gauge Vacuette and 91 for the
25-gauge UltraTouch vs the 23-gauge Safety-Lok.

Specimen quality (hemolysis) assessment. In total,
52 apparently healthy subjects, ≥18 years of age,
from the on-site Associate Sample Collection Pro-
gram participated in the study. One subject was
excluded from the analysis of the 23-gauge Push
Button BCS, as the tubes collected were not prop-
erly labeled (n = 51).

DATA ANALYSIS

Pain scores were analyzed by use of a mixed
effects model with subjects as random effects and
order of venipuncture, device, and collection sites
as a fixed effect. Multiple comparisons (Tukey
method) were used to estimate the average differ-
ence between the devices. For the relative scales
for anxiety, scores were analyzed by use of a fixed
effects model adjusting for order and site effect.
The least-squares means were estimated with a
2-sided 95% confidence interval.
For K and LDH, themean between-device biases

with 90% simultaneous intervals (for 95% two
1-sided tests) were calculated and compared with

the specified clinical acceptance limit. The clinical
acceptance limit was 20% for LDH and 0.3 mmol/L
for K. Clinical acceptance limits represent an esti-
mate of the maximum allowable difference or
change in test results and are established through
assessment of the use of test results for patient
management, the medical significance of changes
in test results, review of the medical/clinical litera-
ture, and discussion with external investigators
and other healthcare professionals. For Hemolysis
Index there were no acceptance criteria for be-
tween-device comparisons; therefore, the devices
were assessed for statistically significant differences.
The presence of visual hemolysis was assessed by

use of the following ratings scale: 0 = none, 1 = trace,
2 = moderate, and 3 = gross. The data were also
categorized into a variable that indicated the pres-
ence (ratings of 1, 2, or 3) or absence (rating of 0) of
hemolysis and summarized with frequencies and
percentages. For eachdevice, theaverageHemolysis
Index with 95% confidence interval was calculated
andcomparedwith theupper acceptance limit of 20.
The mean filling time with SD was measured in

seconds for the 25-gauge UltraTouch and com-
pared with the filling time for the 23-gauge Push
Button BCS. Minitab-17 statistical software was
used to evaluate the data from each gauge group
to determine significance in fill times.

RESULTS

Pain assessment: comparisons of the
25-gauge UltraTouch with the 23-gauge
Safety-Lok and 23-gauge Vacuette

A statistically significant decrease in pain upon
needle insertion was observed for the 25-gauge
UltraTouch compared with the 23-gauge Safety-Lok.
A statistically significant decrease in overall reported
pain was demonstrated with the 25-gauge Ultra-
Touch as compared with the 23-gauge Vacuette. No
significant difference was observed in pain upon
needle insertion for the 25-gauge UltraTouch vs the
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23-gauge Vacuette or for overall pain for the 25-gauge
UltraTouch vs the 23-gauge Safety-Lok (Table 1).

Anxiety regarding future blood draws

For each device comparison, no significant dif-
ference was observed for the subjects regarding
anxiety with future blood collections with either
device (Table 2).

Hemolysis

Between-device comparisons were assessed for
statistically significant differences based on visual
hemolysis ratings (0–3). There was trace hemolysis
(visual rating of 1) in 1 specimen (1 of 51) collected
with the 23-gauge Push Button BCS, which was not
significant. No hemolysis (visual rating of 0) was
detected in any of the specimens collected with
the 25-gauge UltraTouch. The findings show that
the 25-gauge UltraTouch did not increase hemoly-
sis during blood collection.
For Hemolysis Index no statistically significant

difference was noted for the between-device com-
parison of 25-gauge UltraTouch with the 23-gauge

Push Button BCS (Table 3). Further, an average
Hemolysis Index of 4.60 was obtained with a 95%
confidence interval of 3.7, 5.5 for the 23-gauge
Push Button BCS, and an average Hemolysis Index
of 3.50was foundwith a 95%confidence interval of
2.6, 4.5 for the 25-gauge UltraTouch. These met
the acceptance limit of ≤20 Hemolysis Index units
for each device.
For K and LDH, clinical equivalence was estab-

lished between specimens collected with the 25-
gauge UltraTouch and the 23-gauge Push Button
BCS for each analyte, as the mean bias and 95%
limits of the comparison were within the clinical ac-
ceptance limit (Table 3). The mean difference plots
shown in Fig. 3 also show good agreement between
thedevices. This further supports thefinding that the
25-gaugeUltraTouch does not impact the results for
these hemolysis-sensitive analytes.

Tube-filling times

The mean filling time (in seconds) of the 5-mL
blood collection tube by use of the 23-gauge Push
Button BCS was 26.7 s with an SD of 0.856. For the

Table 1. Average difference in needle insertion pain and overall pain.

Comparison Response
Average
difference

95% Confidence
interval

P
value Conclusion

25-gauge UltraTouch vs
23-gauge Safety-Lok

Insertion pain −0.94 −1.87, −0.02 0.043 Significant decrease

Overall pain −0.08 −0.89, 0.72 0.966 No significant difference
25-gauge UltraTouch vs
23-gauge Vacuette

Insertion pain −0.55 −1.37, 0.27 0.187 No significant difference

Overall pain −0.80 −1.54, −0.05 0.037 Significant decrease

Table 2. Average scores for anxiety regarding future phlebotomy.

Comparison Response
Average

relative score
95% Confidence

interval
P

value Conclusion
25-gauge UltraTouch vs
23-gauge Safety-Lok Anxiety 0.62 0.0,a 1.24 0.050 No significant difference

25-gauge UltraTouch vs
23-gauge Vacuette

0.47 −0.15, 1.09 0.134 No significant difference

a Lower bound was −0.0000252 but was rounded to 0.
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25-gauge UltraTouch, the mean filling time was
25.1 s with an SD of 0.745. The difference in filling
times was not significant, indicating that the tubes
collected by use of the 25-gauge UltraTouch filled
as fast as the tubes collected with the 23-gauge
Push Button BCS. Tube-fill volume was confirmed
by measuring the average draw volume weight (in
grams). The average tube weight after blood col-
lectionwith the 25-gaugeUltraTouchwas 5.1695 g,
which was similar to that collected with the 23-
gauge Push Button BCS at 5.1011g.

DISCUSSION

This study sought to evaluate whether a smaller
outer diameter, 25-gauge needle with a thinner can-
nula wall and 5-bevel needle tip geometry could re-
duce the pain for patients during phlebotomy, while
ensuring similar specimen quality as a typical 23-
gauge device. There was reduction in the pain expe-
rienced uponneedle insertion for the comparison of
the 25-gauge UltraTouch with the 23-gauge Safety-
Lok and in overall pain comparing the 25-gauge
UltraTouch with the 23-gauge Vacuette. However,
the overall pain recordedwas the same for the initial
needle comparison and upon needle insertion for
the latter. These findings addressed the primary ob-
jective of the study. This is substantiated by studies
from Arendt-Nielsen et al. that showed that needles
with larger outer diameters increased the frequency
of insertion pain (18). Similar findings were recorded
by these authors when variations in pain were mea-
sured from30subjects byuseof anumerical scale to
assess pain levels from needle insertions (19).
In addition, Jaber et al. observed that 5-bevel,

29-gauge needles were less painful than larger di-

ameter, 3-bevel, 27-gauge needles for the injection
of interferon for patients with multiple sclerosis
(20). This finding was collaborated by Hirsch et al.
(21), who reported a 5-bevel needle tip geometry
elicited less pain than a 3-bevel design for diabetic
adult patients during insulin injection. We con-
firmed the same findings for blood collection as
well, as by changing the tip geometry of the blood
collection needle from a 3- to a 5-bevel design, the
penetration force needed to insert the device is
lower, thus lessening insertion pain. The necessary
preparation for insulin injection typically generates
psychological anticipation for procedures that are
considered painful. This was confirmed by a dis-
cussion by Linton and Shaw (22), in which individ-
uals' reaction to pain episodes was often shaped
and influenced by previous experience. Although
subjects did experience a reduction in pain with
the 5-bevel, 25-gauge needle as noted previously,
there was no significant difference in the subjects'
anxiety regarding future phlebotomy procedures
between any device. Furthermore, Ialongo and
Bernardini (23) discussed that a reduction in the
inner diameter of the needle would slow the with-
drawal of blood, contributing to patient discom-
fort. Our findings show that a 25-gauge cannula
with an ultra-thin wall, the actual inner diameter of
which is larger than existing needles of the same
gauge, enabled the tube to fill with blood as fast as
a 23-gauge needle, while maintaining comparable
blood flow and collection volume.
Laboratory testing is an integral part of medical

decisions, and a proper phlebotomy procedure is
a major factor in collecting adequate specimens
for analysis. This may be particularly challenging

Table 3. Between-device bias and confidence interval for Hemolysis Index, K, and LDH on the Roche
cobas® 6000 25-gauge UltraTouch vs 23-gauge Push Button BCS.

Analyte N pairs Bias Confidence interval P value Conclusion
Hemolysis Index 51 −1.1 −2.54, 0.4 0.234 No significant difference
K 51 −0.02 mmol/L −0.12, 0.08 0.685 No significant difference
LDH 51 −1.5% −4.0%,1.1% 0.682 No significant difference
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Fig. 3. Mean difference plots show the within-subject individual tube differences over the range of
observed responses.
The upper and lower bounds plotted on the graph are approximate 95% confidence bounds on the individual differences.
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with the variable skill sets of healthcare personnel
who draw blood; lack of adherence to proper pro-
cedures may result in poor specimen quality, with
in vitro hemolysis of the specimen being the most
common issue (24). Typically, the use of a 25-gauge
needle for blood collection has been discouraged
because of concerns of increased hemolysis as ev-
idenced in the literature (13). In our study, we
found that the 25-gauge UltraTouch did not in-
crease the incidence of hemolysis when compared
with the 23-gauge Push Button BCS. This is be-
cause of the increased inner diameter of the can-
nula as comparedwith current devices of the same
gauge. Hence, use of an ultra-thin wall cannula
with a smaller outer diameter and increased in-
ner diameter may not compromise specimen
quality by increasing the occurrence of hemoly-
sis. The higher degree of hemolysis observed in
traditional 25-gauge needles in previous studies
may be attributed to the smaller inner diameter
of these needles.
In addition, diverse patient populations with

chronic conditions (e.g., oncology and diabetes, as
well as in geriatric patients) frequently present with
poor venous access for blood collection. The use
of a smaller gauge needle may improve the rate of
successful venipunctures for these patients.

There were several limitations in the studies.
One limitation was the lack of comparative data for
the 25-gauge UltraTouch with similar 25-gauge
BCSs that are currently on the market. The 25-
gauge UltraTouch also was not compared with a
23-gauge version of the same device. Further com-
parative studies may warrant consideration. In ad-
dition, there may have been a bias in the selection
of subjects, as those who are severely needle-
phobic would not likely have agreed to participate.
Although our studies did include subjects with di-
verse clinical conditions, evaluation might be im-
plemented in other subject populations, such as
pediatric patients, to compare the impact of nee-
dle gauge and geometry on pain and on future
phlebotomy experience, as children may be more
susceptible to negative conditioning than adults in
the case of pain.
In summary, the studies showed that the 25-

gauge UltraTouch provided less overall pain com-
pared with the 23-gauge Vacuette and less pain
upon needle insertion than the 23-gauge Safety-Lok.
Specimen quality was maintained with the
UltraTouch, and comparable blood flow was
shown compared with the existing 23-gauge de-
vice. These findings may contribute to a new stan-
dard of practice for venous blood collection.

Author Contributions: All authors confirmed they have contributed to the intellectual content of this paper and havemet the following
4 requirements: (a) significant contributions to the conception and design, acquisition of data, or analysis and interpretation of data; (b)
drafting or revising the article for intellectual content; (c) final approval of the published article; and (d) agreement to be accountable for
all aspects of the article thus ensuring that questions related to the accuracy or integrity of any part of the article are appropriately
investigated and resolved.

Authors’ Disclosures or Potential Conflicts of Interest:Uponmanuscript submission, all authors completed the author disclosure
form. Employment or Leadership: A. Mouser, E. Plokhoy, A. Ahuja, J. Berube, and A. Stankovic, BD. Consultant or Advisory
Role: D. Uettwiller-Geiger, BD Diagnostics. Stock Ownership: A. Mouser, E. Plokhoy, A. Ahuja, J. Berube, and A. Stankovic,
BD.Honoraria: D. Uettwiller-Geiger, BD Diagnostics. Research Funding: D. Uettwiller-Geiger, BD Diagnostics. Expert Testi-
mony: None declared. Patents: None declared. Other remuneration: D. Uettwiller-Geiger, BD Diagnostics travel.

Role of Sponsor: The funding organizations played a direct role in the design of study, review and interpretation of data,
preparation of manuscript, and final approval of manuscript.

Acknowledgments:We wish to thank Daniel Feltyberger, Lingzhi Li, the Medical Affairs laboratory team and study team from
Corporate Clinical Development, TKL Research, John T.MatherHospital, and SNBLClinical Pharmacology Center for their support
in executing the studies, and Julie Ravo for her assistance in developing the manuscript.

Pain, Specimen Quality With New Blood Collection Set ARTICLES

September 2017 | 02:02 | 201–210 | JALM 209

..............................................................................................................

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/article/2/2/201/5587498 by guest on 22 M
ay 2023



REFERENCES
1. Kennedy RM, Luhmann J, Zempsky WT. Clinical

implications of unmanaged needle insertion pain and
distress in children. Pediatrics 2008;122:S130–3.

2. Katende G, Mugabi B. Comforting strategies and
perceived barriers to pediatric pain management during
IV line insertion procedure in Uganda's national referral
hospital: a descriptive study. BMC Pediatr 2015;15:122–
30.

3. Deacon B, Abramowitz J. Fear of needles and vasovagal
reactions among phlebotomy patients. J Anxiety Disord
2006;20:946–60.

4. Dahlquist LM, Busby SM, Slifer KJ, Tucker CL, Eischen S,
Hilley L, Sulc W. Distraction for children of different ages
who undergo repeated needlesticks. J Pediatr Oncol
Nurs 2002;19:22–34.

5. Cason CL, Grissom NL. Ameliorating adults' acute pain
during phlebotomy with a distraction intervention. Appl
Nurs Res 1997;10:168–73.

6. Lie D. Minimizing needle pain in kids: a new device may
help. www.medscape.com/viewarticle/732185 (Accessed
October 2016).

7. Gill HS, Prausnitz MR. Does needle size matter? J
Diabetes Sci Technol 2007;1:725–9.

8. Clinical and Laboratory Standards Institute. GP41-A6:
procedures for the collection of diagnostic blood
specimens by venipuncture; approved standard. 6th Ed.
Wayne (PA): Clinical and Laboratory Standards Institute;
2007.

9. Patout M, Lamia B, Lhuillier E, Molano LC, Viacroze C,
Benhamou D, et al. A randomized control trial on the
effect of needle gauge on the pain and anxiety
experienced during radial arterial puncture. PLoS One
2015;10:e0139432.

10. Carraro P, Servidio G, Plebani M. Hemolyzed specimens:
a reason for rejection or a clinical challenge? Clin Chem
2000;46:306–7.

11. Burns E, Yoshikawa N. Hemolysis in serum samples
drawn by emergency department personnel versus
laboratory phlebotomists. Lab Med 2002;33:378–80.

12. Karcher DS, Lehman CM. Clinical consequences of
specimen rejection: a College of American Pathologists

Q-probes analysis of 78 clinical laboratories. Arch Pathol
Lab Med 2014;138:1003–8.

13. Lippi G, Salvagno GL, Montagnana M, Guidi GC. Influence
of needle bore size used for collecting venous blood
samples on routine clinical chemistry testing. Clin Chem
Lab Med 2006;44:1009–14.

14. Yee K, Shetty A, Lai K. Needle size and pain scores.
Emerg Med J 2015;32:343–7.

15. Wu A. Tietz clinical guide to laboratory tests. 4th Ed.
Philadelphia (PA): Elsevier; 2006.

16. Guder WG. Haemolysis as an influence and interference
factor in clinical chemistry. Clin Chem Clin Biochem 1986;
24:125–6.

17. Usha A, Yogish S. Hemolytic index—a tool tomeasure
hemolysis in vitro. IOSR J Biotechnol Biochem2016;2:49–52.

18. Arendt-Nielsen L, Egekvist H, Bjerring P. Pain following
controlled cutaneous insertion of needles with different
diameters. Somatosens Mot Res 2006;23:37–43.

19. Egekvist H, Bjerring P, Arendt-Nielsen L. Regional
variations in pain to controlled mechanical skin traumas
from automatic needle insertions and relations to
ultrasonography. Skin Res Technol 1999;5:247–54.

20. Jaber A, Bozzato G, Vedrine L, Prais W, Berube J, Laurent
P. A novel needle for subcutaneous injection of
interferon beta-1 a: effect on pain in volunteers and
satisfaction in patients with multiple sclerosis. BMC
Neurol 2008;8:1–12.

21. Hirsch L, Gibney M, Berube J, Manocchio J. Impact of a
modified needle tip geometry on penetration force as
well as acceptability, preference and perceived pain in
subjects with diabetes. J Diabetes Sci Technol 2012;6:
328–35.

22. Linton SJ, Shaw WS. Impact of psychological factors in the
experience of pain. Phys Ther 2011;91:700–11.

23. Ialongo C, Bernardini S. Phlebotomy: a bridge between
laboratory and patient. Biochem Med 2016;26:17–33.

24. Milutinovic D, Andrijevic I, Licina M, Andrijevic L.
Confidence level in venipuncture and knowledge on
causes of in vitro hemolysis among healthcare
professionals. Biochem Med 2015;25:401–9.

ARTICLES Pain, Specimen Quality With New Blood Collection Set

210 JALM | 201–210 | 02:02 | September 2017

...............................................................................................................

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/article/2/2/201/5587498 by guest on 22 M
ay 2023

http://www.medscape.com/viewarticle/732185

	Evaluation of Pain and Specimen Quality by Use of a Novel 25-Gauge Blood Collection Set With Ult ...
	Materials and Methods
	Ethical consideration
	Description of the study devices
	Study designs
	Study subjects
	Pain and anxiety assessment
	Specimen quality (hemolysis) assessment


	Data Analysis
	Results
	Pain assessment: comparisons of the 25-gauge UltraTouch with the 23-gauge Safety-Lok and 23-gaug ...
	Anxiety regarding future blood draws
	Hemolysis
	Tube-filling times

	Discussion
	Acknowledgments
	References


