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A Comparison of the Rates of Hemolysis and Repeated Blood Sampling using Syringe
needles versus Vacuum tube needles in the Emergency Department
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Purpose: This study was done to compare the rates of hemolysis and repeated sampling in blood samples obtained by a sy-
ringe needle versus a vacuum tube needle. Methods: A randomized, prospective study was used to evaluate the differences
between the two blood sampling methods. The study group consisted of patients seen in the emergency department (ED) for
blood sampling to determine electrolyte level. ED patients were randomly assigned to either the syringe group or the vacuum
tube group. All blood samples were collected by experienced ED nurses and hemolysis was determined by experienced labo-
ratory technologists. Data were analyzed using Fisher's exact test and binary logistic regression. Results: One hundred forty-
five valid samples were collected (74 in the syringe group versus 71 in the vacuum tube group). 5 of 74 (6.8%) blood samples
in the syringe group and 8 of 71 (11.3%) in the vacuum tube group hemolyzed. Repeated blood sampling occurred for 2 of 74
(2.7%) and 3 of 71 (4.2%) in each group respectively. There were no significant differences in rates of hemolysis and repeated
sampling between two groups (B=1.97, p=.204; B=2.36, p=.345). Conclusion: Venipuncture with syringe needles can be
recommended for ED nurses to obtain blood samples.
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Table 1. Rate of Hemolysis and Repeated Blood Sampling (N=145)
SG (h=74) VTG (n=71)
Variable n (%) zort p
n (%) n (%)
Hemolysis No 132 (91.0) 69 (93.2) 63 (88.7) 0.39 255"
Yes 13(9.0) 5(6.8) 8(11.3
Slight (pink) 5(3.4)
Moderate (dark pink) 3(21)
Severe (red) 4 (2.8
Gross (dark red) 1(0.7)
Repeated No 140 (96.6) 72 (97.3) 68 (95.8) 0.68 480
blood sampling Yes 5(3.4) 2@.7) 342

SG=Syringe group; VTG=Vacuum tube group.
“Fisher's exact test.

http://dx.doi.org/10.4040/jkan.2012.42.3.443

www.kan.or.kr



448 s - g24 - 0IXI3 @ 52
Table 2. Characteristics related to Blood Sampling and its Homogeneity by Group (N=145)
i SG (h=74) VTG (n=71)
Variable n (%) Zort p
n (%) n (%)
Gender Male 86 (59.3) 46 (62.2) 40 (56.3) 051 475
Female 59 (40.7) 28(37.8) 31(43.7) ' '
Age (yr) Below 45 42 (29.0) 20(27.0) 22 (52.4)
45- <65 54 (37.2) 27 (36.5) 27 (38.0) 0.54 762
Above 65 49 (33.9) 27 (36.5) 22(31.0)
M=+ SD 54.4 (16.3) 56.3+16.9 534+15.8 0.77 485
BMI (n=135) Normal 68 (50.4) 36 (62.9) 32(47.8)
Low 11.8.1) 4(5.9) 7(10.4) 1.05 593
High 56 (41.5) 28 (42.2) 28 (41.8)
M=+SD 22.7 (3.9 226+2.8 228+441 -0.28 781
Diagnosis Cancer 51(35.2) 23(31.1) 28 (39.4)
Digestive ds 38 (26.2) 21 (28.4) 17 (23.9)
Cardiopulmonary ds 17 (11.7) 9(12.2) 8(11.3 114 .888
Neurovascular ds 15 (10.3) 8(10.8) 7099
Others 24 (16.6) 13(17.6) 11 (15.5)
Mainly using hand (n=134) Right hand 110 (82.1) 50(76.9) 60 (87.0) 599 130
Left hand 24 (17.9) 15(23.1) 9(13.0) ’ '
Site of blood sampling Right Upper Extremity 66 (47.4) 27 (37.5) 39 (68.2) 597 015
(n=139) Left Upper Extremity 73 (62.6) 45 (62.5) 28 (41.8) ’ ’
Size of needle (n=140) 21&20G 108 (77.1) 48(66.7) 60(88.2) 993 002
22G 32 (229 24 (33.3) 8(11.8 ' '
Applied time of tourniquet <60 sec 83 (57.2) 50 (67.6) 33 (46.5) 6,58 012
=60 sec 62 (42.8) 24 (32.4) 38 (63.5) ’ ’
M+ SD 61.5 (35.3) 54.4+31.2 68.4+37.9 -2.51 013
Speed of blood flowing into Average 78 (66.1) 41 (56.9) 37 (47.4)
the tube (n=139) Slow 6 (4.3) 2.8 4(6.0) 0.86 652
Rapid 55 (39.6) 29(40.3 26(38.8)
No of tube divided 1-4 71 (49.0) 27 (36.5) 44 (62.0) e o
blood with =5 74 (51.0) 47 (63.5) 27 (38.0) ’ :
M+ SD 3.7 (1.5 39+1.6 3414 225 026
Transport method of sample Auto track 125 (86.2) 62 (83.9) 63 (88.7) 075 388
Air shut 20 (13.8) 12(16.2) 8(11.3) ' :
Time of blood sampling Day 23 (15.9) 14 (18.9) 9(12.7)
Evening 8 (5.5 4(6.4) 4(5.6) 1.06 588
Night 114 (78.6) 56 (49.1) 58(81.7)
Carrier of blood drown person <5 Years 49 (33.9) 27 (36.5) 22 (31.0) 049 484
= Above 5 Years 96 (66.2) 47 (63.5) 49(69.0) ’ ‘
M+ SD 4.8 (1.6) 50+£1.6 47+1.6 1.05
SG=Syringe group; VTG =Vacuum tube group
“Fisher's exact test; ds=disease.
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Table 3. Comparison of Hemolysis and Repeated Blood Sample (N=145)
Variable B Exp (B) 95% ClI p
Hemolysis*
Site of blood sampling 111 3.05 0.71-13.14 135
Size of needle 19.31 0.00 .998
Application time for tourniquet 0.03 1.03 1.01-1.06 012
No of tubes to which blood was divided 017 1.18 0.74-1.90 490
Method of blood sampling 1.97 77 0.34-149.94 204
Method of blood sampling*“Application time for tourniquet -0.02 0.98 0.94-1.02 249
(Constant) -25.01 0.00 997
Repeated blood sampling"
Site of blood sampling 1.70 015 0.46-65.47 181
Size of needle 18.01 0.00 .998
Application time for tourniquet 0.03 1.03 0.99-1.06 21
No of tubes to which the blood was divided 0.57 1.77 0.85-3.66 27
Method of blood sampling 2.36 10.57 0.08-1415.63 .345
(Constant) -26.54 0.00 997

Cl=Confidence interval; Site of blood sampling: Left upper extremity(1) vs Right upper extremity(0); Size of needle=22G(1) vs 20 & 21G(0), Method of blood

sampling: Vaccutainer(1) vs Syringe(0).

*Hemolysis: -2 log likelihood =64.49, Model /2 for df 6=20.86 (p=.002); Hosmer-Lemeshow ;2 for df 8=8.63(p=.375), Percentage of correct
prediction=90.3%; 'Repeated blood sampling: -2 log likelihood=29.70, Model ;2 for df 6=12.99(p=.043), Hosmer-Lemeshow 2 for df 8=11.52 (p=.174),

Percentage of correct prediction=97.0%.
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