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(Table 1) Comparison of IV Failure group and IV success group (N=504)
IV Failure IV Success
Characteristics Classification (n=166) (n=338) t or x2 p
n (%) / Mean+SD  n (%) / Mean+SD
General characteristics
Sex Male 104 (62.7) 156 (46.2) 12.13 <.001
Female 60 (37.3) 182 (53.8)
Age (yr) 60.31+14.61 58.77+13.73 -1.16 247
Body mass index, kg/m’ 24.2143.85 23.23+3.99 -2.63 .008
Disease-related characteristics
Chemotherapy Yes 61 (36.7) 82 (24.3) 8.54 .004
No 105 (63.3) 256 (75.7)
Diabetes Yes 47 (28.3) 53 (15.7) 11.17 .001
No 119 (71.7) 285 (84.3)
Hypertension Yes 72 (43.4) 99 (29.3) 9.85 .001
No 94 (56.6) 239 (70.7)
Chronic kidney disease Yes 25 (15.1) 20 (5.9) 11.44 .001
No 141 (84.9) 318 (94.1)
IV-related characteristics
History of IV access in 1 week Yes 156 (94.0) 276 (81.7) 13.80 <.001
No 10 ( 6.0) 62 (18.3)
Cannulation Site of vein Cephalic 65 (39.1) 173 (51.2) 24.80 <.001"
Basilic 23 (13.8) 72 (21.3)
Metacarpal 24 (14.5) 27 (8.0)
Digital 24 (14.5) 7 (21
Antebrachial 24 (14.5) 51 (15.0)
Median cubital 3 (1.80) 7 (21
Saphenous 0 (0.0 1 (03)
Dorsal 3 (1.8 0 (0.0
Vein visibility Yes 86 (51.8) 269 (79.6) 41.25 <.001
No 80 (48.2) 6 (20.4)
Vein palpability Yes 139 (83.7) 323 (95.5) 20.38 <.001
No 27 (16.3) 15 (4.5)
Vein diameter (mm) 1.70+0.66 2.83£1.30 12.63 <.001
Size of the applied catheter <18 40 (24.1) 125 (37.0) 26.01 <.001
(gauge) 20 4 (24) 13 ( 3.8)
22 69 (41.6) 154 (45.6)
24 53 (31.9) 46 (13.6)
T Fisher’s exact test
7147t 8teIX| 30(1), 20234 4 51
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2| &&= Hosmer-Lemeshow AT AAA x’Fko] 4.71 (p=.694)
= e 2go] Aeteke gRlskyt. IAE AL 455 A
of wie- 7HgA Yehd= 2] gRlE {thFigure 2-A).

B o)A g Lma#o] mEEL AUC 81 (95%
confidence interval [CI] .80- .82)%2 AUC .7HT} o} E}get &
Pl Ao 815l o H(Figure 2-B), bootstrapping®]l 23 +

(Table 2) Risk Factors of Failure of First Attempts at Peripheral Intravenous Cannulation and Nomogram (N=504)
Risk factors B SE OR (95% CI) 0 Rank Points
Vein diameter -1.13 15 0.32 (0.24~ 0.43) <.001 1 100
Chemotherapy 0.52 24 1.68 (1.05~2.68) .030 5 5
Diabetes 0.67 27 1.95 (1.14~3.31) .014 4 7
Chronic kidney disease 0.86 41 2.37 (1.10~5.08) .027 2 8
Vein visibility 0.79 24 2.19 (1.38~3.48) <.001 3 8
Constant 1.08 35 2.95 .002

52 71E7IEEtEIX| 30(1), 20231 4
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(Figure 1) A nomogram predicting the difficulty of establishing peripheral venous access showing conversion scores for
factors affecting difficulty of establishing peripheral venous access and probability of peripheral venous access
failure by total score
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(A) Calibration plot which illustrates the accuracy of the original prediction model (“Apparent”) and the bootstrap model (‘“Bias-corrected”) in
predicting the probability of difficult peripheral intravenous cannulation. Perfect calibration accuracy is represented by the “Ideal” line of unity.
(B) Receiver Operating Characteristics (ROC) curve which illustrates the validity of the nomogram.

(Figure 2) ROC curve and calibration plot for the constructed normogram
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(Table 3) Sensitivity, Specificity, Positive Predictive Value and Negative Predictive Value of the Optimal Cut-off 82 points

for the Constructed Nomogram (N=504)
Cut—off Sensitivity Specificity PPV NPV Accuracy
(%) 95% CI) (95% Cl) (95% CI) (95% Cl) (95% CI)
30.0 80.7 68.0 553 87.7 72.2
’ (74.7-86.7) (63.0-73.0) (46.9-63.7) (83.5-91.9) (67.6-76.8)

PPV=positive predictive value; NPV=negative predictive value; Cl=confidence interval.
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Construction of a Nomogram for Predicting Difficulty in Peripheral
Intravenous Cannulation’
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Purpose: The purpose of this study was to construct a nomogram for predicting difficulty in peripheral intravenous
cannulation (DPIVC) for adult inpatients. Methods: This study conducted a secondary analysis of data from the
intravenous cannulation cohort by intravenous specialist nurses at a tertiary hospital in Seoul. Overall, 504 patients
were included; of these, 166 (32.9%) patients with failed cannulation in the first intravenous cannulation attempt were
included in the case group, while the remaining 338 patients were included in the control group. The nomogram was
built with the identified risk factors using a multiple logistic regression analysis. The model performance was
analyzed using the Hosmer-Lemeshow test, area under the curve (AUC), and calibration plot. Results: Five factors,
including vein diameter, vein visibility, chronic kidney disease, diabetes, and chemotherapy, were risk factors of
DPIVC. The nomogram showed good discrimination with an AUC of 0.81 (95% confidence interval: 0.80-0.82) by
the sample data and 0.79 (95% confidence interval: 0.74-0.84) by bootstrapping validation. The Hosmer-Lemeshow
goodness-of-fit test showed a p-value of 0.694, and the calibration curve of the nomogram showed high coherence
between the predicted and actual probabilities of DPIVC. Conclusion: This nomogram can be used in clinical practice
by nurses to predict DPIVC probability. Future studies are required, including those on factors possibly affecting
intravenous cannulation.
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