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The Application and Effect of the Nursing Protocol of
Pediatric Peripheral Intravenous Infusion

Choi, Heekang1 - Kang, Mijungz- Kang, Hyunjuz- Kim, Eunhye2
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Purpose: The aim of this study was to compare the effect of training and implementation of a pediatric peripheral
intravenous infusion protocol on the nurses’ performance and infusion complication rate. Methods: A quasi-
experimental study using a posttest comparison of a one group pretest-time series design was utilized. This method
was developed to measure nursing knowledge and performance based on a pediatric peripheral intravenous infusion
protocol. To calculate the occurrence rate of complications, the number of complications were divided into the
number of intravenous insertions. Results: It was shown that the training developed by the study team in 2015
contributed to nurses’ increased knowledge, as well as improved job performance. Furthermore, the implementation
of the protocol revealed that the number of peripheral intravenous insertions, an invasive procedure, decreased.
Additionally, the nursing workload related to pediatric intravenous infusions was reduced. Conclusion: This protocol
may contribute to the improved scientific quality and efficiency of nursing management of peripheral intravenous
infusions.
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Table 2. General Characteristics of the Nurses (N=60)
Variables Categories n (%) M=SD
Age (year) >30 25 (41.7) 31.51£6.05

<30 35(58.3)
Gender Female 60 (100.0)
Education College 9 (15.0)
Bachelor 51 (85.0)
Entire working <1 11 (18.3) 6.70£5.92
experience 1~<2 10 (16.7)
(year) 3~<4 4(6.7)
5~<7 8(13.3)
>7 27 (45.0)
Working <1 13 (21.7) 442+515
experience* 1~<2 15 (25.0)
(year) 3~<4 8(13.3)
5~<7 13 (21.7)
>7 11 (18.3)

*Only a children hospital.
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Table 3. Knowledge Difference for Management of Peripheral Intravenous Catheter (N=60)
Pre training Post training After application
Variables I p Scheffé
M=£SD M=SD M=£SD
Do sterile dressing on insertion site 0.58+0.50" 0.97+0.18" 0.85+0.36° 1696 <.001 a<b,c
Do regularly replace dressing 0.30£0.46" 0.73+0.44° 0.68+0.47° 15.99 000 a<b,c
Make sure the fixed arm board allows for 0.95+0.21° 1.0040.00° 1.0040.00¢ 3.10 .047 a<b,c
checking circulation of the fingers and the
toes
Replace peripheral intravenous catheter 0.08+0.27° 0.92+0.27° 0.92+0.27° 17878 <.001 a<b,c
every 72~96 hours
Immediately remove peripheral intravenous 0.13+0.34° 0.37+0.48" 0.36+0.48° 5.53 005 a<b,c
catheter after finding out side effect
Replace sets of solely used glucose, amino 0.88+0.32 0.86+0.34 0.85+0.36 0.14 .868
acid every 48 hours
Replace a set every 24 hours in case of more 0.98+0.12 0.98+0.12 1.00£0.00 0.50 .607
than 12.5% glucose, high concentrated fluid
like TPN, lipid-soluble fluid, or blood
transfusion set
Replace a set together in case of exchange the 0.25+0.43" 0.93+0.25° 0.8£0.32° 7279 <.001 a<b,c
peripheral intravenous catheter
Do flushing using 0.9% saline every shift to 0.80+0.40° 1.00+0.0° 0.97+0.18° 1057 <.001 a<b,c
keep IV patency
Apply a warm pack in case of phlebitis 0.85%+0.57 0.95%0.21 0.80%0.40 1.93 148
accompanied with acute pain and erythema
Total score 5.81+1.06" 8.71+1.12° 8.31+0.96° 13373 <.001 a<b,c
= o 29 BRY47H RIS B g B A sk
| Ee WA Saelniet £714.0 2 masie) o
H 1L o]Po|H Y 7HSAE Ao 2 20159 B dF t}. CDC (Centers for Disease Control and prevention)L} ¥
HolAdet T2AHUFAL S T2 R iRt w52 AW AIARE ] FHFI e AR § o 7t =Rkl
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How wgo aut A A o2 AZEY Jeong?o A $15) BRke] &vltat wyteto] Ho|wg uAdy, 125%
Jrof| A TR AWEAL ] of] 3t QIR BT =242 S oJAre] ==, TPN (Total Parenteral Nutrition)¥} -2 11
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Table 4. Performance Comparison about Nursing Protocol (N=60)

Pre Post
Variables training training t p
M=£SD Mz£SD
Conduct a training regularly regarding to the principles and the practice of intravenous 220+0.86 2.93+0.60 -540 <.001
infusion
Provide education to a child and to a guardian with education materials containing of 218+1.09 3.03+0.86 -4.71 <.001
management of intravenous infusing, prevention/finding side effect, and signs/symptom
to need to notice
Keep the dressing site be visible 3.07£0.71 3.45%+053 -3.34 .001
Do sterile dressing on the insertion site 2.87+£1.03 3.40+0.88 -3.03 .003
Replace the dressing immediately under contamination or problems 3.75£0.50 3.77£042 -0.19 .846

Fix the intravenous catheter by using an arm board on bendable site like fingers, hand, arm  3.77£0.50 3.78+0.41 -0.19 843
and foot

Make sure the fixed arm board allows to observe of the insertion area 3.35+0.73 3.67£0.47 -2.80 .006
Make sure the fixed arm board allows for checking circulation of the fingers and the toes 3.581£0.53 3.63+0.48 -0.53 591
Record the insertion status after dressing 3401080 3.65+054 -1.98 .049

Do not replace a peripheral intravenous catheter regularly except to finding clinical problems 1.85+£0.77 3.73+0.44 -16.27 <.001

All sets connected to the peripheral intravenous catheter, such as infusion sets, extension 3.631£0.78 3.63£0.61 0.00 1.00
tubes, 3-ways, shall follow the replacement period cycle

Replace sets of solely used glucose, amino acid every 96 hours 298+1.30 3.656+0.82 -3.34 .001

Replace a set every 24hours in case of more than 12.5% glucose, high concentrated fluid like 3.85£0.51 3.93+0.25 -1.12 .262
TPN, lipid-soluble fluid, or blood transfusion set

Replace a set together in case of exchange the peripheral intravenous catheter 2.03+0.88 3.23+0.98 -7.04 <.001
Do flushing using 0.9% saline every shift to keep IV patency 3.05+0.89 3.58%+0.76 -3.51 .001

In case of injection of medication which is not compatible with 0.9% saline, flush with 5% 3.48+0.87 3.8+£0.40 -2.95 .004
dextrose and then flush with 0.9% saline as well

Observe on the peripheral intravenous catheter site every 2 hours 227+£0.71  3.0+0.78 -538 <.001
Observe the peripheral intravenous catheter as well as dressing status 3421067 3731044 -3.04 .003
Observe IV patency 3471062 3.80+040 -3.47 .001
Observe the status of the peripheral intravenous catheter insertion and skin around it 3.50+0.56 3.77+.42 291 .004
Observe fluid sets (infusion set and connecting set, etc.) 3.57+0.56 3.75+043 -1.99 .049
Make sure infusion rate 3781041 3.82+0.39 -045 .651
Touch, look at the insertion site and compare to another part 3.50+0.65 3.83+0.37 -343 .001
Use the assessment tool (infiltration/extravasation assessment tool) 237+1.02 3.50%0.62 -7.31 <.001

Record all findings at the beginning of the shift and then record it additionally after taking ~ 3.40£0.71  3.68£0.50 -2.50 .014
place side effect

Follow the side effect algorithm 2.87£0.89 3.55+0.59 -4.93 <.001
Elevate the phlebitis site 3.2810.78 3.63+0.52 -2.88 .005
Apply a cold pack on it in case of phlebitis accompanied with acute pain and erythema 3.331£0.75 3.48+0.72 -1.11 .268
Apply a warm pack(a warm towel) on it in case of phlebitis accompanied with edema 245+1.11 3.05£0.93 -3.16 .002
Stop infusing immediately when you find infiltration/extravasation 3.8740.34 3.76+0.63 1.16 247
Inform to a doctor infiltration/extravasation, and provide clinical interventions if necessary ~ 3.50£0.74  3.66+0.63 -1.21 228
Aspirate the drug inside tissue if necessary 2.70£1.15 3.21£0.95 -2.59 .011
Remove the peripheral intravenous catheter except of injection an antidote 3.02¢091  34%+0.75 -2.58 .011
Elevate the infiltration/extravasation site 3.20+0.89 3.50+£0.70 -2.01 .047
Apply a warm pack or a cold pack on the infiltration/extravasation site as depending a drug 3.1840.87  3.52+0.59 -2.41 017
Record all observations and interventions when finding side effect 3.45+0.67 3.57£0.56 -1.03 .302
Do not use a sharp things like scissors when removing a peripheral intravenous catheter 3.35+0.70  3.62+0.58 -2.25 .026
Total score 3.14+0.35 3.56%£0.32 -6.72 <.001
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Table 5. Incidence Rate of Side Effect
Variables Before application After application X p
Side effect cases 113 178
Peripheral intravenous catheter insertion cases 1,174 997 30.74 <.001
Incidence rate of side effect (%)* 9.6 17.9
*Side effect cases/ peripheral intravenous catheter insertion casesx100.
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