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Abstract

We tested visual factors related to dental injection needles by evaluating discomfort and
anxiety levels, to develop a visually comfortable dental local anesthetic injection needle and to
provide more comfortable dental care for dental phobic or needle phobic patients. The subjects
used in this study were people with high levels of trait-anxiety using the STAI valuation bases.
The injection needles were obtained in a complete range of outside diameters and lengths, as
follows : (A) 25G (0.5X30mm, color of syringe adaptor : green), (B) 27G (0.4 X 21lmm, light
brown), (C) 30G (0.3 X21mm, yellowish green), (D) 31G (0.28 X 16mm, gray), (E) 31G (0.28 X 12
mm, pink) (Fig. 1). The subjects sitting in a dental chair were shown the five types of dental
injection needles with dental cartridge syringes on a stainless steel tray with the bevels pointing
at the volunteers’ faces. The discomfort was evaluated by VAS (100-point scale, 100-mm
width. No discomfort zero points, Unbearable discomfort 100 points) and anxiety levels by FAS
(minimum score 0 and maximum score 5, scores of 2 and higher are equivalent to high levels

of state-anxiety in the STAI valuation bases) (Fig. 2). The data were presented as a mean+
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S.E.. Statistical analysis was performed with Wilcoxon signed-rank tests. A p - value of less
than 0.05 was considered to show significance.

The results showed that the VAS in descending point order were : A : 47.3+12.6, B : 37.6 %
12.6, D :34.1+11.1, C: 32.1%£11.3, E : 27.3%+9.9 ; the A value was significantly higher than
E (Table 1). The FAS in descending score order were : A :2.84+0.49, B:2.62+0.52,D:2.49=+
0.49, C : 2.38+£0.51, E : 1.98+0.42. Except E, all classified as high state-anxiety levels,
because the FAS scores were higher than 2 (Table 2). The effect of the color of the syringe
adaptor must also be considered as discomfort increased when changing it to silver (Table 3).

In conclusion, our data suggest that dental or needle phobic patients feel strong discomfort
and anxiety when seeing a metal dental cartridge syringe with a dental injection needle with

outside diameter above 0.28mm and more than 16mm long.
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Dental injection needles with cartridge syringe

The subjects were shown the injection needles with syringe one at a time in the order from A to E, while
sitting in the dental chair and then the discomfort and anxiety levels were evaluated.
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Fig. 2 VAS and FAS
Discomfort was evaluated by VAS (100 point scale,
100mm width. Points 0~100, left to right). State
-Anxiety was evaluated by FAS (100 point scale,
minimum score 0 and maximum score 5; scores of 2
and higher are equivalent to high levels of state
-anxiety in STAI valuation bases).
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Table 1 VAS-Discomfort (in point order)
1.A (25G,30mm) 47.3+12.6 (10~99)
2.B (27G, 21mm) 37.6+12.6 (0~99)
3.D (31G,16mm) 34.1+£11.1 (0~100)
4.C (30G, 21mm) 32.1+11.3% (1~100)
5.E (381G, 12mm) 27.3+ 9.9% (0~83)

Data are mean + SE (minimum~maximum) , n=9
* :p<0.05(vs A:25G, 30mm) Wilcoxon signed-ranks test
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Table 2 FAS (in score order)

.A (25G, 30mm)
.B (27G, 21mm)
.D (31G,16mm)
.C (380G, 21mm)
.E (831G, 12mm)

2.841+0.49 (1.05~4.95, 3 cases)
2.62+0.52 (0.55~4.9, 4)
2.4910.49 (0~5,3)
2.38+0.51 (0~5,4)
1.98+0.42 (0~3.8,5)

a nHh w N =

Data are mean + SE (minimum~maximum, cases of FAS<2) , n=9

LERPHHE LT, EEEERZT TROAE
REEX 122D, FHEORIPKREIE, £
RIS 2 DOWEE « EEL T2, £ DOfER, K&
31G + & S 16mmiFESSH EE IS & 2 R T
2 &, VASIZF34.1K4 >~ b RO Tz 51
BORRDL/EETH 52, FASIZFH2.49
BiE, ThbbFASH2EHE2BZITWVWAD
T, BORLRETH- /- LFHEITE S, LTz
B85 CHRBREEAME L S A MERE L £
ZE O THE 2 RIER 2 1R 5 2511, 31G
16mmPA EDOAL TRVLVEHNHBREE VLS
KEELZTNER SRV, B8, EEHESIK
BRE 7 ay 7 Th b ERMREEH T ay 7
(SGB) 12> 2 NBéf - 15388 & BRI R OAR
EARE R TME LR, BEERE RS &, Bl
WIS a D EIE DA LTz T2 T, #D
EX HHEAREY1/2127 5 2 L TRHRIZI%
B U7 2 & 2 8E LS, EHREESB LD
7T B DEDOEE R T 572012,
C (30G, 21lmm, #E#kf) &D (31G, 16mm,
JKa) RHET 5L, M cHOENHTDHS
DD AMBFASE L UVASE B ICHWETH 5.
COBRERIZEEL - 7SI —DETHE I L
DR R Tz, R o M - IME L 7Ry
1 mEENT-FRIC b 2 EHETOR S PKRE, £L
TRAVDKRE SRHFEDOFEVIFEA LI
WRThb, 2T, AULKS - REDA (&
) A (88f), E (Bkta) LB (RE) Db
WE T3 RO TITROBENEREZFHD
s, VASETLORA >~ MEEHES I LTV
2. PAEd o SR - 757 —BOEE

(78)



REAWAMIE $21% H15 TFHRI4EGER 79

Table3 VAS and FAS (original color vs silver)

VAS FAS
A (25G,30mm , green) 47.3+12.6 2.84+0.49
(10 ~99) (1.05 ~ 4.95)
A’ (25G, 30mm , silver) 58.4+ 4.8 2.75+0.29
(25 ~100) (t~5)
E (31G, 12mm, pink) 27.3+ 9.9 1.98+0.42
(0~83) (0 ~3.8)
E’ (31G, 12mm, silver) 37.8+ 5.2 2.10+0.23
(0~61) 0 ~4.1)

Data are mean + SE (minimum~maximumy)
n=9 :A-E, n=18: A’ . E

JREHTEY, REZEROH 2 ERBERK
Br#l) s 2T, BECEZ 2T REERT
EL NI EINT, S, BEORL - R
REEFT 202 RBO 2R OLBEEHEZ
5., LT, FHliAEE UTHERS o B D
HE, RREOBE, LIEEEL &2 FR LI,
BEIEENL, I DEERE TSRS
5 ET, BHEAMERENZDLTE 2HE
RERHEROIREICEI T 3,

B

[ (=]

L2 VIEERTVLHEEE I, FEOEEEH
REEEULESEERY, COERSHEER
AR ETRZEDE OB UL -3t L7z,

REZERDEVEIZILG 16mml DA X -
R&, REEFLRIKOOHEL - 7575 —D
R — M)y VHOEHRSERA7Z0T, &
WANZIREE & AR R R L 72,

X (273

1. TR B 20014, RENC B 2 RATRESES O
BRZ U TR TR BFRERES 5k, HEA
TYINEEYZ R, 2001, 31, 8~14,

2. TR B EElORFTHELCE T 2 RA L AES
LTYVAIZRAY RV, HRART VI NEY 2
A, 2002, 32, 2~8.

3. John G. Meechan, Nigel D. Robb, Robin A.
Seymour : Pain and anxiety control for the con-
scious dental patient, Oxford medical pulblica-
tions, Oxford, 1998, 245&266.

(79)

4., INJET™ Needle-free injection system for infil-
tration in front-tooth area

5. MJ Friedman, MN Hochman : The AMSA
injection, A new concept for local anesthesia of
maxillary teeth using a computer-controlled
injection system, quintessence international,
1998, 29(5), 297-303.

6. M Kudo, H Ohke, K Katagiri, Y Sato, T Kawai,
M Kato, M Kokubu , N Shinya ; The Shape of
Local Anesthetic Injection Syringes with Less
discomfort and Anxiety Caused by Various
Types of Local anesthetics Injection syringe in
High Level Trait-anxiety People, Anesthesia
Progress, 2001, 48(4), 138-140.

7. T B, KWEETF, MEEOTHE, SHEAH, B
HE, WEHEE, HSERE, IR F . wEEhieER
WiE B E D2W vk, BARBIRERESH#EE, 1998,
26(4), 630,

8. Spielberger CD, Gorsuch RL, Lushene RE. :
STAI manual for the State-trait anxiety inven-
tory (“Self-Evaluation Questionnaire”) Consult-
ing Psychologist Press, Clifornia, 1970, 1-24.

9. Aitken RCV : Measurement of feelings using
visual analogue scales, Proc roy Soc Med, 1961,
62, 989-993.

10, Kudo M, Kato M, Kokubu M, Naya Y, Shinya
N : Evalition of the relationship between a Face
Anxiety Scal and the State-trait anxiety inven-
tory, REAEFEEEE, 1995, 14(1), 57-62.

11, T B, KWEETF, WEHRES, hEETE, ES
IEE, ¥R & ESELALEMAEOERE—ER
GAT— N ERE—RERZREOMEEYE—, BE
FRIR R HE5E, 1999, 19(8), 243,

12. M Kudo, H Ohke, K Katagiri, T Kawai, M
Kato, M Kokubu , N Shinya ; The relationship
Between Trait Anxiety and Pain Sensation :
Anxiety and Pain Levels at puncture and Can-
nulation in High-Anxiety-State Volunteers,
Anesthesia Progress, 2001, 48(3), 97-98.

13. TR B, KIEEF, WEHER, BEOERE, HiR
FIMRET Oy 2R D EE - R R
DPRE L UTRE, HABRFESESHESE, 2001,
21(8), 357,



