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related phlebitis considering various risk factors.

Purpose: The objective of this study was to identify the risk factors for early symptoms of phlebitis with peripheral
intravenous catheters. Methods: This study involved 226 patients who were admitted to Hallym university Kangnam
sacred heart hospital in Seoul. The analysis included 703 intravenous lines. Basic information was extracted from
Electronic Medical Records (EMRs) primarily, and the detailed information was collected by reviewing the EMRs
from September 21 in 2017 to October 31 in 2017. Data were analyzed using descriptive statistics, independent
t-test, x? test, and mixed effect logistic regression. Results: Of the intravenous lines, 4.1% involved early stage of
phlebitis, and 36.3% involved early symptoms of phlebitis. Gender, needle gauge size and osmolarity of fluids were
significant factors for early symptoms of phlebitis. Conclusion: To prevent serious phlebitis, rapid detection and
intervention of early symptoms of phlebitis are needed. As multiple factors, including patient factors and intravenous
infection factors, contribute to the development of phlebitis, a protocol should be developed to prevent infusion-
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Factors Associated with Phlebitis

Table 1. General Characteristics of Patients with Intravenous Therapy (N=226)
Variables Categories n (%) M=£SD Min~Max
Age (year) <40 31 (13.7) 59.261+16.08 19~90

41~64 102 (45.1)
>65 93 (41.2)
Gender Men 106 (46.9)
Women 100 (53.1)
BMI at admission (kg/m?) Underweight (<18.5) 17 (7.5) 23.81%3.64 15.4~35.6
Normal (18.5~24.9) 132 (58.4)
Overweight (25.0~29.9) 63 (27.9)
Obese (>30) 14 (6.2)
Department Medical unit 133 (58.8)
Surgical unit 79 (35.0)
Others 14 (6.2)
NPO during hospitalization Yes 49 (21.7)
No 177 (78.3)
Length of hospital stay (day) 6.28+3.35
Number of IV injections 3.11£2.75 1~14
BMI=body mass index; NPO=nothing by mouth; IV=intravenous.
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Table 2. Characteristics of Intravenous Lines (N=703)
Characteristics ~ Categories n (%)
1V site Arm 668 (95.0)

Leg or head 35(5.0)
Needle gauge 18 105 (14.9)

20 28 (4.0)
22 423 (60.2)
24 147 (20.9)

Number of 0 59 (8.4)
fluids 1 418 (59.5)
2 197 (28.0)

3 29 (41)
List of fluids ' Normal saline (single or drug mix) 388 (55.2)
TPN 176 (25.0)
5% glucose (single or drug mix) 143 (20.3)
10% glucose (single or drug mix) 138 (19.6)

Lipid 33 (4.7)

Others 12(1.7)
Fluid osmolarity <300 141 (20.1)
(mOsm/L) 300~599 342 (48.6)
600~899 71 (10.1)
>900 149 (21.2)
Medication Antibiotics 377 (53.6)
1 269 (38.3)
>2 108 (15.4)

Insulin 27 (3.8)

Cardiovascular drug 6(0.9)

Electrolyte replacement 21 (3.0

Chemotherapy 22 (3.1)
Duration (hour) <24 209 (29.8)
24~71 415 (59.0)
>72 79 (11.2)
VIP scale 0 419 (59.6)
1 255 (36.3)

2 29 (4.1)
Symptom Redness 110 (38.7)
(VIP score 1~2) Pain 103 (36.3)
Pain and redness 71 (25.0)

! Multiple responses; IV=intravenous; G=gauge; TPN=total parenteral
nutrition; VIP=visual infusion phlebitis.
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Factors Associated with Phlebitis

Table 3. Differences in Development of Early Symptom of Phlebitis According to Patient Factors and Injection Factors

Early symptom of phlebitis

Variables Categories Yes No x°ort (p)
n (%) or M+SD n (%) or M+SD
Patient factors (n=226) 108 (47.8) 118 (52.2)
Gender Men 44 (41.5) 62 (58.5) 3.15 (.076)
Women 64 (53.3) 56 (46.7)
Age (year) 60.35£1.58 58.26+1.45 0.96 (.330)
BMI (kg/m?) 23.48+0.39 24.12£0.30 -1.32 (.189)
NPO during hospitalization Yes 31 (63.3) 18 (36.7) 6.01 (.014)
No 77 (43.5) 100 (56.5)
Injection factors (n=703) 284 (40.4) 419 (59.6)
IV site Arm 267 (40.0) 401 (60.0) 1.02 (.312)
Leg or head 17 (48.6) 18 (51.4)
Needle gauge 18 27 (25.7) 78 (74.3) 17.22 (.001)
20 11 (39.3) 17 (60.7)
22 170 (40.2) 253 (59.8)
24 76 (51.7) 71 (48.3)
Number of fluids 0 19 (32.2) 40 (67.8) 18.15 (<.001)
1 149 (35.7) 269 (64.3)
2 104 (52.8) 93 (47.2)
3 12 (41.4) 17 (58.6)
Fluid osmolarity <300 52 (36.9) 89 (63.1) 49.93 (<.001)
(mOsm/L) 301~599 116 (33.9) 226 (66.1)
600~899 19 (26.8) 52 (73.2)
>900 97 (65.1) 52 (34.9)
Infusion rate (cc/hr) 56.81£2.33 50.83£2.98 1.47 (.143)
Medication Antibiotics No 124 (38.0) 202 (62.0) 8.20 (.042)
1 106 (39.4) 163 (60.6)
54 (50.0) 54 (50.0)
Insulin Yes 8 (29.6) 19 (70.4) 1.35 (.245)
No 276 (40.8) 400 (59.2)
Cardiovascular Yes 1(16.7) 5(83.3) (.410)T
drug No 283 (40.6) 414 (59.4)
Electrolyte Yes 11 (52.4) 10 (41.6) 1.29 (.256)
replacement No 273 (40.0) 409 (60.0)
Chemotherapy Yes 5(22.7) 17 (77.3) 2.95 (.086)
No 279 (40.0) 402 (59.0)
Duration (hour) 34.39+1.30 49.00+1.18 -8.16 (<.001)

BMI=body mass index; NPO=nothing by mouth; IV=intravenous; G=gauge; TFisher's exact.
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Table 4. Factors associated with Development of Early Symptom of Phlebitis

Model 1 Model 2
Variables
Odds ratio z (p) 95% CI Odds ratio z(p) 95% CI
Patient factors
Gender (ref: Men) 1.90 242 (.016)  1.13~3.20 1.95 2.52 (.009) 1.18~3.21
Age (year) 1.01 1.86 (062)  1.00~1.03 1.01 1.01 (.314) 0.99~1.02
BMI at admission (kg/m?) 0.96 -1.27(.203)  0.90~1.02 0.97 -0.75 (.452) 0.91~1.04
NPO during hospitalization (ref: no) 2.01 2.27 (.023) 1.14~3.74 1.70 1.28 (.202) 0.87~3.30
Injection factors
IV site (ref: leg) 0.76 -0.51 (.591) 0.28~2.16
Needle gauge (ref: 18)
20 1.75 0.96 (.337) 0.53~4.94
22 1.77 1.58 (.113) 0.97~3.27
24 3.19 2.96 (.003) 1.51~6.70
Heparin lock (ref: no) 0.40 -1.76 (.079) 0.15~1.08
Infusion rate (cc/hr) 1.00 -0.96 (.339) 0.99~1.00
Fluid osmolarity (ref: <300 mOsm/L)
300~599 0.77 -1.09 (.274) 0.43~1.41
600~899 0.44 -1.91 (.056) 0.17~1.08
>900 3.03 2.54 (.011) 1.31~7.00
Medication
Antibiotics 0.88 -0.48 (.629) 0.55~1.41
Insulin 0.61 -0.80 (.426) 0.19~2.04
Cardiovasular drug 0.46 -0.51 (.608) 0.03~6.92
Electorlyte replacement 1.62 0.66 (.512) 0.51~5.17
Chemotherapy 0.56 -0.96 (.338) 0.15~2.11
Variance
rho (95% CI) 0.30 (0.20~0.43) 0.23 (0.13~0.37)
LR test of rho=0 54.57 (p<.001) 30.68 (p<.001)
Model fit
-log likelihood -430.12 -394.44
Wald »* 13.51 (p=.009) 49.32 (p<.001)

Note: Random variance of null model=0.34 (95% CI : 0.23~0.47), LR test (rho=0)=74.84 (p < .001); Cl=confidence interval; BMI=body mass index;
NPO=nothing by mouth; [V=intravenous.
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