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Objective: To study pain perception of subjects to
evacuated and syringe blood collection system

Study Design: Two group crossover quasi-experimental
study (pilot study)

Setting Design: Department of Laboratory Medicine,
Faculty of Medicine, Chulalongkorn University

Subject: 30 volunteer subjects

Method: All subjects were randomized divided into two
equal groups. The first group was performed venipuncture
by syringe blood collection system following by evacuated
blood collection system. The second group was performed
venipuncture by evacuated blood collection system
following by syringe blood collection system. A question-
naire survey about pain perception (visual analog scale)
was introduced to ali subjects before and after venipunture
by each technique. All collected pain scores were then
statistically analyzed.

Results: There was no difference of pain score for both
venipuncture technique.

Conclusion: Evacuated blood collection system is the
new venipuncture technique that cause no difference
painful sensation to the subjects comparing to syringe blood
collection technique.
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Nowadays the most common technique to obtain
blood specimen is venipuncture(1). In the present day;, it
is an important procedure for diagnosis and treatment.
There are many methods to perform venipuncture
procedure but the common methods are syringe blood
collection system and evacuated blood collection system.
Evacuated blood collection system using basic principle
of Fluid Mechanics is modern method that is used world-
wide nowadays. Plastic holder, sterile special-designed
blood collection needle and vacuum blood collection tube
are used together as the system?®. To perform this
technique,medical personnel can practice following
recommendations and universal precautions®.

Although the system is accepted for its advantage and
used in many medical centers, but in Thailand it is not well
known. Due to the fact that this technique is not a familiar
technique, the perception of subjects to this technique is
important aspects must be concerned '*". The size of the
needle used in the evacuated system is slightly larger than
the syringe blood collection system, therefore, it is doubt
how pain perception of the subjects to this new
venipuncture technique differs from classical syringe
blood collection system.

In Thailand, there is only one report about perception
of the subjects to the new evacuated blood collection
system but lack systematic evaluation '2. Therefore this
study was set. This result of this study can be basic data
for improving this technique to meet the good level of
quantity that most of subjects satisfy.

Methods and materials

This study is designed as a cross-sectional study. It
is designed as a pilot study, therefore, only thirty volunteers
healthy subjects who did not mind replying the question-
naires were included in this study. All subjects were in the
same age and socioeconomic status group. All refused for
having venipuncture performed in a previous year. All
subjects were randomized divided into two equal groups
(n= 15). This study was designed as a two group
randomized crossover semi-experimental study. The
diagram of framework of the study was shown in Figure 1.
The first group (group A) was performed venipuncture by
syringe blood collection system following by evacuated
blood collection system. The second group (group B) was
performed venipuncture by evacuated blood collection
system following by syringe blood collection system. Both
syringe technique and evacuated blood collection
procedures were performed step by step orderly according
to the framework in Figure 1. The venipunctures were

ATUATUNTWMNT 2544; 16(4) e Srinagarind Med J 2001: 16(4)

30 volunteer subjects

!

randomized dividing into two equal group

Group A Group B
(N=15) (N=15)

syringe blood collection Step | evacuated blood collection
system* system *

evacuated blood collection
system”

Step Il syringe blood collection

system *

* also perform pre and post venipuncture questionnaire survey for pain
perception

Figure 1. The diagram of framework of the study.

performed by the same phlebotomists according to the
standard guideline for venipuncture and the same size of
needle was used. Briefly, the blood collection was
performed by antecubital venipuncture. Different arms were
used in step | and step Il of the framework in order to avoid
the carry over effect. The protocol in this study was
approved by the local laboratory management quality
committee (LMQC) for the technique and ethical
consideration.

A questionnaire about perception to venipuncture was
sent to the subjects before and after venipunture by each
technique. It only let the subjects to rate the pain sensation
from both venipuncture technique in pain score (1 = least
painful to 10 = most painful) using visual analog scale
(VAS). One who distributed the questionnaire to the
subjects was blinded for the framework. Descriptive
statistical analysis was carried out on the data where it
was appropriate. ANOVA crossover test was used for
comparison. P = 0.05 was accepted as significant level.

Result

From total 30 subjects included in this study, the
average pain score (mean + SD) for the two groups in
each step was shown in Table 1. There was no significant
difference of painful sensation from using both venipuncture
technique (F, ,, = 4.20, F__ ... = 0.02). The median
of pain score for the two groups in each step was shown
in Table 2.
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Table 1. The average pain score (mean + 2SD) for the
two groups in each step

Average pain score

Step of study
Group A Group B

Step |

® Pre 0 0

® Post 5.60 +2.10 6.20 + 2.14
Step Il

® Pre 0 0

® Post 4.73 +2.31 4.93 +2.02

Table 2. The median of pain score for the two groups in
each step

Median pain score

Step of study
Group A Group B
Step |
® Pre 0 0
® Post 5 5
Step li
® Pre 0 0
® Post 4 5
Discussion

An important problem in performing venipuncture to
the patients is the pain perception. A number of methods
are introduced to cope this problem. Improvement of new
venipuncture equipment should also match this concept.
From this study, painful sensation from getting this
venipuncture technique performed was not different from
syringe technique.

Although the new two-ended needle of the evacuated
blood collection system seems larger but it can provide
the same level of painful. Furthermore, the evacuated blood
collection system is automatically controlled by the fiuid
pressure via the needle holes, therefore, no problems about
severe suction pressures can be expected as the syringe
blood collection by the inexperienced practitioner.

In fact, this evacuated blood collection system is a
closed-system, so if the equipment, patients and medical
personnel are well prepared before using, there is no
problem about safety. All equipment in this system (holder,
needle and vacuum tube) is sterile so if they are not
contaminated, no infection will occur 8. But the major cause
is that this technique is new and not familiar to the subjects.
Many equipments such as the holder which is reusable
and the vacuum tube with anticoagulant is the new things
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that the subjects have never seen. After knowledge
education, all subjects feel better about the safety *.

This study was only a cross-sectional study.
Therefore, no longitudinal information could be received.
And it is limited to only a small group as the nature of pilot
study. Further study, as a longitudinal study, in larger group
of patients is recommended. Furthermore, evaluation of
medical personnel as users for perception about safety
and ease to perform should be fulfilled.

With the fact medical personnel and patients are the
main users of any medical technology so study about
perception of them about that technology is important for
improving that technology. This study can be good pilot
study for improving this medical instrument technology.

Conclusion
Evacuated blood collection system is a technique of
venipucnture that should be known. ltis a safe and effective
way of venipuncture. Like other type of service, it still
follows the principle of consumer behavior. Using this
technique is still mainly according to emotional desire. So
attitude to this technique depends mainly on how much it
can make users feel satisfy. From this study, painful
sensation from getting this venipuncture technique
performed was not different from syringe technique.
Therefore, this new blood collection technique does not
increase the pain perception, a major complaint of the

subjects who receive venipuncture.

References

1. Wiwanitkit V, Siritantikorn A, Charuruks N. Evacuated biood
collection system. Chuia Med J 1998 Jun ; 42(1): 417-30

2. Haren PJ. Quantitative disorder of granulocytes. In: Harris-
Young L, ed. Principle of Hematology. Kerper Boulevard: WM
C Brown Communications, 1995: 283-93

3. Pickard NA. Collection and handling of patients specimens.
In: Kaplan LA, Pesce AJ, eds. Clinical Chemistry: Theory
Analysis. Missouri:Mosby, 1984: 43-50

4. Young DS, Bermes EW. Specimen collection and processing;
source of biological variation. In: Burtis CA, Edward R, eds.
Clinical Chemistry. 2" ed. Philadelphia: WB Saunders, 1994:
58 - 102

5. Lotspeich CA. Specimen collection and processing. In: Bishop
ML, Duben JL, Fody EP, eds. Clinical Chemistry: Principles
Procedures Correlation. 1% ed. Phuiladelphia: Lippincott ,
1985: 39-56

6. Koeke J, McFarland E, Mein M, Winkler B, Slockbower JM.
Venipuncture procedure. In: Slockbower JM, Blumenfeld TA,
eds. Collection and Handling of Laboratory Specimens: A
Practical Guide. Philadelphia: Lippincott, 1983: 3-45

7. Baner JD. Collection and preparationof the specimen. In:
Baner JD, ed. Clinical Laboratory Method. 9" ed. Missouri:

MHBuASUNTTAS 2544, 16(4) e Srinagarind Med J 2001; 16(4)



3T591 Nil¥ie o Viroj Wiwanitkit

10.

Mosby, 1982: 27 - 37

Oxford BS, Dovenbarger. Specimen collection and
processing. In: Bishop ML, Duden JL, Fody EP, eds. Clinical
Chemistry: Principles Procedures Correlation. 3rd ed.
Philadelphia: Lippincott , 1985: 39 - 60

Jagger J, Hunt E, Brand-Elnaggar J, Pearson RD. The risk of
occupational human immunodeficiency virus in a university
hospital. N Eng J Med 1988 Aug 4; 319(5): 284 - 8

wnns yadmd avwfifieariugndn Tu: unns yaimd
UITENIT NM3dpa g AUWARIN 1 ngaww: guel
P9 1AN3ERIANWS AsedURnIg 2540 1 1- 15

ATUATUNTIITANT 2544; 16(4) o Srinagarind Med J 2001; 16(4)

1.

12.

13.

fuim @3ud? dvanananaesninidendunasuinng
ans1seuge T TR yuloerd ussonsnng deasdneans
wwnel Raiasedt 8 ngaimn: aminendeglavitassundang
2524 : 369 - 490

Wiwanitkit V. Perception of subjects to evacuated blood
collection system. Med J Ubon Hosp 2000 Jan - Mar; 21(1):
23-6

Wiwanitkit V, Siritantikorn A. Attitude of medical students to
the evacuated blood collection system. Chula Med J 1999

Jul; 43(7): 475 - 83 @

273





