
The Art and Science of Infusion Nursing

VOLUME 42  |  NUMBER 2  |  MARCH/APRIL 2019  journalofinfusionnursing.com  91

OPEN

     Local anesthesia is used to relieve pain associated 
with intravenous (IV) cannulation and arterial blood 
gas (ABG) sampling in various countries. However, 
the use of pain management for these procedures is 

given a low priority in many health institutions throughout 
Saudi Arabia, and there is a significant lack of recommen-
dations regarding local anesthesia for these procedures. 1  ,  2
Therefore, adults and children are subjected to pain and 
the associated anxiety, which could otherwise be managed 
with the use of local anesthesia.   

 DEFINITIONS 

Local anesthesia  refers to the method of eliminating sen-
sations in, or numbing, a specific part of the body for 
relieving the pain associated with invasive procedures. 3  ,  4  It 
is typically administered through 1 of 2 routes: topical and 
parenteral. Topical local anesthesia is applied to the skin 
surface as creams, gels, sprays, and patches. Parenteral 
local anesthesia is administered as injections through intra-
dermal or subcutaneous layers of the skin. 4  

IV cannulation  is an invasive procedure used for vascular 
access that requires the insertion of a catheter containing 
a needle to administer medications, fluids, and other ther-
apeutic treatment. 5   ABG sampling  is a test performed by 
inserting a needle into an artery to obtain blood samples; 
this is more painful than a venipuncture because of the 
need to insert the needle more deeply into highly inner-
vated anatomical locations, such as the wrist, antecubital 
fossa, or groin. 6    

 OBJECTIVE 

 Pain related to needle punctures is associated with physical 
and psychosocial complications. Fear of procedures that 
use needles and the associated pain may lead to patients 
avoiding preventive health care. This may cause delays in 
the treatment of illnesses, which poses a long-term burden 
on the health care system and society. 7  The use of local 
anesthesia helps reduce patient distress at the time of the 
procedure, serves to facilitate needle insertion, and helps 
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improve patient satisfaction and hospital experience.7-9 This 
review sought to identify factors influencing nurses’ use of 
local anesthesia for IV cannulation and ABG sampling.

METHODS

Article Search and Selection Process
The search process was performed in accordance with the 
Database Syntax Guide for Systematic Reviewers,10 which 
helped identify relevant articles in health-related databas-
es. The databases searched included the Cumulative Index 
to Allied and Health Literature (CINAHL), MEDLINE, and 
PsycINFO. The main search terms were local anesthesia, 
pain reduction, intravenous cannulation, arterial blood 
gases, nurses, factors, and barriers. The search was limited 
to the English language and abstracts that contain the key-
words local anesthesia. Titles and abstracts of articles that 
resulted from the search strategy were assessed for rele-
vance to the research subject. As a result, 38 of the 54 arti-
cles identified did not meet the aforementioned inclusion 
criteria and were excluded. In addition, the reference lists 
of the included articles were searched manually to identify 
additional studies. No studies were found that had been 
performed in Saudi Arabia regarding the use of local anes-
thesia for IV cannulation or ABG sampling. Additionally, 
recent studies related to the use of local anesthesia for 
invasive procedures rarely involved nursing. Thus, articles 
published from 2005 onward that contained 2 or more 
of the search terms and that discussed important aspects 
relevant to the research topic were included. A total of 
16 articles were included in this literature review.

Critical Appraisal of the Studies
Articles that met selection criteria for the literature review 
were critically assessed with the use of appraisal tools and 
programs and appropriate checklists. Most studies were 
trials that examined the effectiveness of local anesthesia for 
reducing the pain associated with venous and arterial access. 
All trial studies were critically assessed by using the relevant 
tool designed by the Critical Appraisal Skills Programme 
(CASP).11 Survey studies were assessed with the Critical 
Appraisal of a Survey checklist, produced by the Centre for 
Evidence-Based Management (CEBMa),12 and the included 
studies were evaluated by means of the CASP tool designed 
for systematic reviews.13 Critical appraisal tools were used 
for the articles, based on the suitability of screening ques-
tions and similarity of study approaches. A critical analysis 
of each study was undertaken to identify and critique their 
purpose, method, findings, limitations, and significance 
(Appendix 1).14-27 The rigor of the reviewed studies was 
assessed through identification of limitations and strengths.

Thematic Analysis
Thematic analysis helped organize and describe the data set 
of the research topic28 and allowed further scope beyond 

evaluation of existing structural data. It enabled exploration of 
various aspects of the research topic in terms of factors that 
have an impact on the use of local anesthesia for procedural 
pain. After individual analyses of the studies, articles were 
grouped together based on recurrent themes that emerged 
from the findings (Appendix 2). Findings are presented with 
themes that were extracted from the reviewed articles.

RESULTS

Effectiveness of Local Anesthetics

Intradermal Injections
The effectiveness of local anesthesia injection types has 
been studied in terms of the reduction of the pain associat-
ed with venipunctures. Matheson et al21 aimed to identify 
an effective method for reducing the pain associated with 
ABG sampling. The study compared 3 methods of analgesic 
administration at the site of arterial puncture (0.7 mL 1% 
lidocaine, 0.7 mL buffered 1% lidocaine, or 0.7 mL bacterio-
static saline) to determine which method was most effec-
tive at minimizing the pain associated with arterial needle 
puncture. The investigation involved a randomized, par-
tially blinded, prospective study convenience sample of 40 
hospitalized patients in the United States. The findings sug-
gested that although lidocaine and buffered lidocaine were 
both effective for reducing pain associated with the ABG 
sampling procedure (P = .000 and P = .041, respectively), 
compared with bacteriostatic saline (P = .665), lidocaine 
alone resulted in the most significant reduction of pain.

Another study by McNaughton et al22 compared pain 
and anxiety associated with IV cannulation after pretreating 
patients with 1% subcutaneous buffered lidocaine, 4% lido-
caine cream, or no local anesthesia. A randomized cross-
over study of 70 participants (medical students or nurses) 
who participated in hospital workshops for IV insertion in 
the United States was conducted. Three IV cannulations 
were performed for each participant; each insertion was 
pretreated randomly with either no treatment, lidocaine 
cream, or buffered lidocaine. Participants were asked to 
report the level of pain, anxiety, and preference for the 
use of local anesthesia, for themselves and patients, on a 
10-point numeric rating scale.

The study showed that pain and anxiety associated 
with IV cannulation were significantly minimized by using 
either type of local anesthesia. Buffered lidocaine injection 
reduced venipuncture pain more than lidocaine cream did, 
without affecting the success of insertion. There were no 
significant differences in anxiety scores between the use 
of lidocaine cream or injected buffered lidocaine. Seventy 
percent of the participants reported that they would always 
want buffered lidocaine in the future.

Similarly, Burke et al14 compared the efficacy of intrader-
mal bacteriostatic normal saline with that of intradermal 
buffered lidocaine in providing local anesthesia to adult 
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patients before IV catheterization. A randomized, dou-
ble-blind, parallel-design, quasi-experimental study was 
conducted on 148 adult patients from the hospital’s same-
day surgery unit. The study’s strength was that it tested 2 
types of local anesthesia using the same route of adminis-
tration, which eliminated other confounding variables. It 
was determined that intradermal buffered lidocaine was 
significantly superior to intradermal bacteriostatic normal 
saline for reducing IV catheterization pain (P = .007).

Hudson et al18 reviewed studies and recommendations 
related to the use of intradermal lidocaine to reduce pain 
during arterial punctures. The findings showed that the use 
of intradermal lidocaine before arterial puncture clearly 
decreased pain associated with the procedure and did not 
interfere with the success rate. Overall, intradermal lidocaine 
injection was more efficacious for reducing procedural pain 
among the types of local anesthesia tested in those studies.

Intradermal Needleless Device
A needleless intradermal jet injector (eg, J-Tip; National 
Medical Products, Irvine, CA) is another type of local anes-
thesia used to reduce pain associated with cannulation and 
ABG sampling. Hajiseyedjavady et al9 conducted a random-
ized, controlled clinical trial to compare pain levels from 
ABG sampling performed with and without application of 
lidocaine through a jet injector. Forty-two alert and coop-
erative volunteers who required ABG sampling as part of 
their pain management were recruited in the emergency 
department (ED) of the Imam-Reza Hospital in Tabriz, Iran.

Despite the small sample size, the study showed that the 
visual analog pain scale score during ABG sampling was con-
siderably lower in the treatment group than in the control 
group. All residents reported ease of use for the lidocaine 
jet injection procedure (P < .05). Another study by Jimenez 
et al19 compared the effectiveness of administering 1% 
buffered lidocaine with a jet injector vs using a topical trans-
dermal agent, such as a eutectic mixture of local anesthetics 
(eg, EMLA; AstraZeneca, Cambridge, United Kingdom) to 
facilitate IV cannulation and provide adequate analgesia 
before catheter placement. The study was a randomized, 
controlled trial of 116 young patients (7-19 years old) at the 
Children’s Hospital and Regional Medical Centre in Seattle, 
Washington. The findings showed a statistically significant 
difference (P = .0001) in the pain ratings during IV cannu-
lation between the topical transdermal agent (median = 
3) and the jet injector (median = 0), indicating that the jet 
injector group experienced less pain than the topical trans-
dermal agent group.

Interestingly, the jet injector was well tolerated, and the 
children were not frightened by the “pop” sound produced 
by the device, in contrast to the researchers’ expectations. 
It was concluded that applying 1% buffered lidocaine 
through a jet injector before IV cannulation is not painful 
and has better anesthetic effectiveness than applying the 
topical transdermal agent.

In addition, Crowley et al8 conducted a comprehensive 
literature review to provide evidence-based information for 

emergency nurses in terms of reducing pain and distress in 
pediatric patients undergoing minor invasive procedures in 
the ED. The study classified the outcomes according to lev-
els of recommendation for practice: Level A, High; Level B, 
Moderate; and Level C, Weak or Not Recommended for 
Practice. All forms of lidocaine/tetracaine (amethocaine) 
injections were Level A. The form of lidocaine delivered in 
the needleless jet injection device was superior to other 
forms of local anesthesia (Level A).

Topical Local Anesthesia
Topical local anesthesia, such as creams, gels, sprays, and 
patches, are used to reduce pain associated with needle 
punctures. Hijazi et al17 examined the effectiveness and 
safety of a topical alkane vapocoolant spray in reducing 
pain associated with venous cannulation in adults in an 
ED. The study used a randomized, double-blind, placebo- 
controlled approach that involved 201 adult patients in the 
ED of a metropolitan hospital in Australia. A visual analog 
scale was used to assess cannulation pain and discomfort 
induced by the spray; this is a highly discriminant method 
of assessing pain.

The study showed that application of topical alkane 
vapocoolant spray less than 15 seconds before cannulation 
was successful in numbing the area and reducing pain. 
Median pain scores for IV cannulation in the control and 
intervention groups were 36 (19-51) mm and 12 (5-40) mm, 
respectively (P < .001); 59 (60%) and 33 (32%) patients, 
respectively, reported pain scores ≥ 30 mm (P < .001). 
The vapocoolant intervention was concluded to be effec-
tive, safe, and acceptable for reducing pain associated with 
peripheral cannulation in adults in the ED.

Similarly, Page and Taylor25 compared the efficacy, 
acceptability, and safety of a topical vapocoolant alkane 
spray and 1% subcutaneous lidocaine for reducing pain 
from IV cannulation. They conducted a nonblinded, ran-
domized, controlled trial on a convenience sample of 220 
participants (adult and pediatric) from a metropolitan ED. 
The study findings suggested that although vapocoolant 
spray was less painful to administer, it was less effective for 
reducing pain associated with cannulation than lidocaine 
injection. Vapocoolant spray was associated with greater 
cannulation success (83.6% vs 67.3%; P = .005), required 
less time to administer (median 9.0 vs 84.5 seconds; P < 
.001), and was more convenient for staff (median 5 vs 4; 
P < .001), although the overall patient satisfaction scores 
were similar between the groups. They concluded that 
although lidocaine was superior, vapocoolant spray offered 
a useful alternative in the ED setting.

Mirzaei et al23 conducted a quasi-experimental study 
to compare the effect of transdermal cream, lidocaine 
spray, and ice packs on the intensity of pain experienced 
with arteriovenous cannulation in hemodialysis patients. 
The study involved 40 patients > 18 years old in Shahid 
Rahnemoon Hospital in Iran. Transdermal cream was found 
to be highly effective for reducing pain intensity compared 
with lidocaine spray and ice packs (P < .001). Similarly, 
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findings from Crowley and colleagues’ literature review8 
included classifications of topical anesthesia that were 
recommended for management of pain and distress associ-
ated with venipuncture, in which vapocoolant spray in the 
form of ethylvinylchloride was Level C, and pentafluoropro-
pane and tetrafluoroethane were Level B.

Papa and Zempsky24 surveyed 2187 nurses from 3 
nursing societies in the United States to examine nurses’ 
attitudes and experiences regarding techniques used to 
manage venous access pain in pediatric patients. Although 
the study did not specify which types of topical anesthesia 
were used in those settings, the findings suggested that 
topical local anesthesia was considered more effective than 
nonpharmacological techniques, but was used less often 
because of concerns about its slow-acting nature. Most 
nurses (92%) agreed that an effective, fast-acting topical 
local anesthetic would benefit pediatric patients, their fam-
ilies, and the nurses who treat them.

This review has presented common types of local anes-
thesia that have been studied for their effectiveness in 
reducing pain associated with venous and arterial punc-
tures. Evidence and recommendations presented in the 
reviewed studies show the efficacy of local anesthesia 
for minimizing procedural pain at different levels. Table 1 
shows the levels of recommendations for those methods 
of local anesthesia, as well as some of their characteristics, 
according to the reviewed literature. Notably, the levels of 
effectiveness of those methods of local anesthesia in pain 
reduction, as well as their positive and negative character-
istics, are important factors that can influence the use of 
local anesthesia by nurses.

Additional Strategies for Procedural Pain 
Management

Application of Ice
Application of ice is another technique that can be used by 
nurses as an alternative method for reducing pain associ-
ated with needle-related procedures. Haynes16 conducted 
a study that investigated whether precooling a puncture 
site with ice could reduce the pain associated with arterial 
puncture. A convenience sample of 80 adult outpatients 

with a physician’s order for ABG sampling was obtained. 
The study used a prospective, stratified, randomized, con-
trolled trial approach and showed significant reductions 
in pain in the treatment group (ice application) compared 
with the control group. This suggested that the application 
of ice is an effective alternative option for reducing pain 
associated with arterial puncture because it is noninvasive, 
nonpharmacologic, inexpensive, and readily available.

Similarly, a previous quasi-experimental study by 
Rostami et al26 was conducted with 80 children (6-12 years 
old) in an ED of a pediatric center in Ahwaz, Iran. The study 
aimed to determine the effect of local application of ice for 
3 minutes before venipuncture on pain-related responses 
in school-aged children. They tested this hypothesis in 
relation to physiological and psychological variables and 
found no significant differences in physiological responses 
before and after procedures between the 2 groups (P = 
.07). However, behavioral and subjective responses before 
and after the procedure were lower in the test group  
(P = .0011 and P = .0097, respectively). The study conclud-
ed that the application of ice to the skin before venipunc-
ture can be an effective and safe intervention for reducing  
puncture-related pain.

In addition, Mirzaei et al23 showed that the ice method 
was effective in reducing pain intensity associated with 
arteriovenous cannulation in hemodialysis patients; how-
ever, it was inferior to transdermal agents. Those previous 
findings are consistent with the classifications of pain 
management by Crowley et al8 regarding needle-related 
procedures recommended for practice, in which the local 
application of ice for reducing the pain and distress associ-
ated with venipuncture was classified as Level B.

Behavioral Intervention
Behavioral intervention is an area in nursing care that can 
be used effectively for pain management in needle-related 
procedures. Crowley et al8 reported classifications of pain 
management for needle-related procedures that were 
recommended for practice. The level of recommenda-
tion for a behavioral intervention to reduce the pain and 
distress associated with venipuncture was classified as 
Level A because of sufficient evidence-based information 

TABLE 1

Effectiveness of Local Anesthesia for Reducing Pain Associated With 
Venipuncture According to Reviewed Literature
Local Anesthetics Level of Recommendation Onset of Effect Disadvantages

Lidocaine jet injector (needleless) High Fast Makes “pop” sound

Intradermal lidocaine High Fast Additional needlestick needed

Intradermal buffered lidocaine High Fast Additional needlestick needed

Vapocoolant alkane spray Moderate Fast Inferior to lidocaine for pain reduction

Transdermal agent (topical mixture of 
lidocaine and prilocaine)

Moderate Slow acting Long wait time required to produce effect
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supporting the efficacy of cognitive behavioral therapy, 
breathing exercises, appropriate distractions, and hypnosis. 
However, Papa and Zempsky24 found that nonpharmacolog-
ical techniques, although frequently used by nurses, were 
perceived by nurses as insufficient in alleviating procedural 
pain when used alone.

Other Benefits of Local Anesthesia

Facilitation of Successful Needle Insertions
The use of local anesthesia facilitates successful IV can-
nulation and ABG sampling because of the reduction of 
associated pain and anxiety, which helps patients remain 
still during the procedure. According to Hudson et al,18 the 
administration of local anesthesia for ABG sampling was 
helpful in increasing the success rates of gaining arterial 
access because it minimizes patient movement during the 
procedure. Similarly, Crowley et al8 evaluated the success 
rate of injection and topical anesthetics; all reviewed 
studies indicated that the success rates were enhanced by 
the administration of local anesthesia. Furthermore, the 
administration of topical anesthetics was associated with 
increased success rates of catheter insertions. Likewise, 
Hajiseyedjavady et al9 found that the use of jet injectors 
resulted in a marked reduction of the pain of arterial 
puncture and contributed to a greater success rate of ABG 
sampling. They stated that the ABG procedure frequently 
fails because of the deeper anatomical location of the 
artery, which causes more pain. This makes it difficult for 
the patient to hold still during the procedure, which com-
plicates the performance of the practitioner. Therefore, 
Hajiseyedjavady et al9 believed that greater pain relief 
would lead to more successful sampling.

Improved Satisfaction
The use of local anesthesia for invasive procedures by 
nurses provides patients with optimal pain management, 
thus improving patients’ satisfaction and hospital experi-
ence. This can have a positive impact on patients’ future 
well-being. Papa and Zempsky24 examined the impact of 
managing venous access pain in pediatric patients, accord-
ing to the nurses’ perceptions. Ninety-six percent of nurses 
acknowledged that performing IV cannulation in a fearful 
and anxious child was challenging. Thus, most nurses (91%) 
agreed that better-quality pain control improved their sat-
isfaction with their job performance, increased their overall 
job satisfaction (81%), increased positive relationships with 
patients and families (91%), and had a positive impact on 
the hospital experience of children and their families (97%).

Furthermore, McNaughton et al22 conducted a study 
on health care providers (ie, medical students and nurses). 
The researchers investigated whether participants would 
want local anesthesia for IV insertion for themselves and 
their patients. The study showed interesting outcomes, in 
that many participants were more influenced by personal 
experience to use local anesthesia for themselves and their 
patients in the future. In addition, an exploratory study 

by Levitt and Ziemba-Davis20 explored the knowledge of 
patient preferences for pain control during IV cannulation. 
One aim was to measure patients’ rates of satisfaction with 
the treatments they chose. Only 4 patients chose the tradi-
tional strategy of no pain management. In contrast, 86.6% 
of participants preferred pain control. All participants in 
all groups reported that patient involvement in decision 
making regarding pain management was very important. 
Patient satisfaction and staff convenience, including the 
convenience of nurses, regarding the use of local anes-
thesia for invasive procedures were measured in some 
reviewed studies, and the outcomes were satisfactory.9,17,25

Factors Leading to the Low Use Rate of Local 
Anesthesia

Staff Members’ Underestimation of Procedural 
Pain
Pain associated with a needle puncture can be perceived as 
insignificant by health care practitioners, which can hinder 
the use of local anesthetics by nurses and other health pro-
fessionals. Sado and Deakin27 measured the prevalence of 
local anesthetic use for IV cannulation and ABG sampling by 
physicians. The authors stated that although many studies 
recommended the use of local anesthesia for these pro-
cedures, previous surveys indicated that ward physicians 
were more likely than anesthetists to ignore such advice.

The authors sought to determine whether these differ-
ences persist. A questionnaire was given to 178 anesthe-
tists, physicians, and surgeons in 8 hospitals in the United 
Kingdom. Although the study was conducted 10 years ago, 
interestingly, the findings were consistent with the hypoth-
esis of that study, in which 60% of anesthetists used local 
anesthesia for these procedures compared with 2% of ward 
physicians. Similarly, Hudson et al18 reviewed the literature 
and recommendations related to the use of intrader-
mal lidocaine to decrease pain during arterial punctures. 
Although some articles reviewed in their study were old, 
they showed that, except among anesthesia providers, the 
use of a local anesthetic before arterial puncture was not 
universal. This is contrary to the standard of practice, which 
supports the use of local anesthetic to minimize arterial 
puncture pain. A number of false perceptions may hinder 
wider use of such anesthetics. Despite differences between 
physicians and nurses, certain beliefs and attitudes can con-
tribute to a similar practice of disregarding the use of local 
anesthesia for invasive procedures. IV cannulation and ABG 
sampling, in particular, are performed by nurses in Saudi 
Arabia, and there is a lack of recommendations for using 
local anesthesia for these procedures in local practice.1,2

Staff Concerns About Time Taken in 
Administering Local Anesthesia
Time is a critical factor that can have an impact on nurses’ 
use of local anesthesia for invasive procedures. Nurses 
surveyed in a study by Papa and Zempsky24 reported that 
they used topical local anesthesia in only 29% of cases. 
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One of the reasons most frequently identified was the 
slow onset of topical anesthetics, which is associated with 
treatment delays. Likewise, the findings of Czarnecki et al15 
showed that the majority of nurses identified insufficient 
time to premedicate patients before procedures as one of 
the most common barriers to pediatric pain management. 
Furthermore, Hijazi et al17 and Page and Taylor25 stated 
that the application time of topical anesthesia, such as a 
transdermal agent (45 minutes), is often unacceptable in an 
acute care environment, where immediate cannulation is 
required. They studied the practicality of using vapocoolant 
spray as a fast-acting topical anesthetic in the ED and found 
that this spray could produce the desired effect within less 
than 15 seconds after application.17,25 In their literature 
review, Hudson et al18 suggested that the effectiveness of 
lidocaine ointment, amethocaine gels, and transdermal 
creams, as alternatives to intradermal lidocaine, is limited 
in critical settings because of the lengthy application time 
required (30-60 minutes) to produce a sufficient effect. The 
findings concluded that ABG analysis was required in less 
time than allowed by use of topical anesthetics. As a con-
cern related to this issue, Hajiseyedjavady et al9 tested the 
efficacy of jet injectors for ABG sampling. The findings sug-
gested that the jet injector was effective and beneficial in 
providing rapid anesthesia in less than 6 minutes. Similarly, 
Jimenez et al19 measured the time from application to can-
nulation for both transdermal agents and the jet injector 
and found that transdermal agents required 69 minutes 
compared with 1.8 minutes for the jet injector group. Using 
the jet injector was recommended, especially in emergency 
or busy situations, when there is insufficient time for the 
transdermal agents to take effect.

Lack of Physician Authorization
Physicians’ orders regarding local anesthesia are an import-
ant factor that can hinder use by nurses. A cross-sectional 
study conducted by Czarnecki et al15 identified barriers that 
were perceived to interfere with nurses’ abilities to provide 
optimal pain management in pediatric patients. A survey 
study was conducted on 272 nurses from the Children’s 
Hospital of Wisconsin. The most significant barriers iden-
tified for optimal pediatric pain management included 
insufficient physicians’ orders for local anesthesia before 
procedures (mean 4.98, standard deviation [SD] 2.67; and 
mean 4.92, SD 2.81, respectively). Furthermore, Papa and 
Zempsky24 explored nurses’ perceptions of the impact of 
pain management in pediatric patients. ED nurses were 
most challenged in terms of pain control and most often 
resorted to nonpharmacological management. Papa and 
Zempsky24 stated that because of the rapid responses 
required in the ED, nurses working in the ED might be less 
likely to order pain control measures, which requires a phy-
sician’s authorization, because of concerns regarding the 
consequent delay in treatment. Hudson et al18 agreed that 
the need for a physician’s order to administer local anesthe-
sia before arterial access is a barrier that limits the use of 

local anesthesia by nurses. Therefore, it was recommended 
that nurse managers establish standing orders to incorpo-
rate the use of local anesthesia (subcutaneous lidocaine) 
as a standard protocol for obtaining blood samples for ABG 
analysis.18

The Cost of Local Anesthesia
Cost is another factor that contributes to the availability 
of local anesthesia for nurses. In their review, Hudson et 
al18 compared the cost of local anesthesia methods and 
suggested that intradermal lidocaine is inexpensive com-
pared with transdermal agents. Transdermal agent patches 
cost $7 per application, and lidocaine and syringes cost 
approximately 17 cents, so the additional lidocaine needed 
for basic ABG sampling requirements would cost less than 
20 cents per procedure.18

In addition, Page and Taylor25 calculated the cost of 
vapocoolant spray and lidocaine subcutaneous injection 
per patient (in Australian dollars) from the vapocoolant 
spray retailer and hospital pharmacy department. The cost 
of 1 can of vapocoolant spray (250 g) was approximately 
$16.12 AU and provided 70 administrations. Notably, the 
authors did not state the price of lidocaine. However, 
although vapocoolant spray was less expensive than lido-
caine, it was concluded that both agents were considered 
inexpensive.

Jimenez et al19 also compared the cost of the jet injector 
vs transdermal agent per IV insertion in their institution. 
The cost of the jet injector was $2.10 compared with 
$2.80 for a transdermal agent. That study recommended 
the implementation of jet injector local anesthetic as a 
cost-effective alternative. In addition, Burke et al14 reported 
that use of a transdermal agent as a topical local anesthesia 
was inappropriate because of the cost.

DISCUSSION

As illustrated by this review, different forms of local anes-
thesia exhibit different levels of effectiveness for reducing 
the pain associated with IV cannulation and ABG sampling. 
The level of efficacy of the medication is an important 
factor to consider when using local anesthesia to provide 
effective pain management for needle punctures. Other 
factors can influence nurses’ decisions regarding local anes-
thesia use, such as the age of the patient, its practicality 
in specific clinical settings (critical or noncritical), and type 
of procedure performed (eg, gaining venous or arterial 
access). For example, topical anesthetics are commonly 
used for pediatric patients because children are more anx-
ious and less tolerant of needle insertions compared with 
adult patients.7

According to studies included in this review, jet injection 
is highly recommended compared with other forms of local 
anesthesia because it is needleless and penetrates intrader-
mally to produce fast-acting pain relief. It is also deemed 
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safe and effective. This device works effectively in ABG 
sampling because the arterial access required is more inva-
sive than gaining venous access, and the associated pain 
is greater. Furthermore, its cost is reasonable. Although 
McSwain and Yeager29 argued that the concept of this 
device has gained popularity, it is not yet broadly available.

Transdermal cream is effective for reducing procedural 
pain. However, it may not be practical in nursing practice 
because of its slow-acting effect, especially in situations 
where time is critical. Because of this, the use of fast-acting 
local anesthetic alternatives can influence nurses’ use of 
local anesthesia. This would help to eliminate barriers relat-
ed to time concerns associated with treatment delay.

In addition, ice can be used by nurses as an alternative 
method to reduce procedural pain effectively (because it is 
noninvasive, nonpharmacological, inexpensive, and readily 
available) and when local anesthesia is not available or is 
not offered to patients in some settings. Behavioral inter-
ventions, which can be partially effective, are often used 
by nurses to lessen pain associated with needle-related 
procedures. However, reliance on behavioral interventions 
alone to relieve pain associated with invasive procedures 
is insufficient. The use of local anesthesia should be incor-
porated into these interventions to provide patients with 
optimal pain management.

Individuals who have experienced better pain manage-
ment with local anesthesia for invasive procedures prefer 
to have local anesthesia in the future. This observation is 
important because it can affect future emotional and phys-
ical well-being. Despite physicians’ orders that may limit 
the use of local anesthesia, nurses should take the initiative 
to help eliminate such barriers by negotiating with medical 
and nursing directors to establish standing orders or to 
develop appropriate protocols. Cost was also identified as 
an important factor that may encourage or hinder the use 
of local anesthesia.

A concern that may be perceived as a barrier to using 
local anesthesia injection by nurses is that its adminis-
tration can affect successful insertion because it causes 
subcutaneous wheal formation, obscuring visibility of the 
blood vessel and subsequently increasing the difficulty 
of venipuncture. However, evidence from the reviewed 
studies disproved this. The rates of successful insertions 
with injectable local anesthesia were satisfactory in those 
studies. Another potential concern for nurses regarding the 
use of local anesthesia injections could be the exposure of 
patients to additional pain as a result of 2 needlesticks. The 
local anesthetic needlestick is less painful because of the 
small size of the needle used compared with the procedural 
needle insertion.27 Alternative modes of local anesthesia, 
which can be used according to their appropriateness for 
the situation, such as transdermal agents, vapocoolant 
sprays, and jet injectors, have been suggested.

Anecdotal evidence suggests that the lack of hospital 
policies or guidelines can be barriers to the use of local 
anesthesia for IV cannulation and ABG sampling. This is 

the case in the largest tertiary care center in Riyadh, Saudi 
Arabia. In addition, lack of education or training in nursing 
education in Saudi Arabia hinders the use of local anesthe-
sia for needlesticks. As a consequence, nursing practice is 
shaped by these factors. Pain relief for needle-related pro-
cedures is underestimated in health care in Saudi Arabia, 
which affects the quality of care available to patients.

Implications for Nursing Practice
No studies have been conducted in Saudi Arabia that sup-
port the use of local anesthesia for venous and arterial 
needle punctures to date. The research findings presented 
in this article add to knowledge regarding factors that have 
an impact on the use of local anesthesia for vascular access. 
Identifying these factors from an international perspective 
provides a valuable understanding of the issue at a local 
level, which may help policy makers develop strategies to 
improve the quality of nursing practice. This review was 
undertaken to benefit society to improve the quality of 
health care and enhance patients’ satisfaction and hospital 
experience, as well as prevent physical, psychological, and 
economic concerns.

CONCLUSION

Factors that can have an impact on the use and availability 
of local anesthesia by nurses were identified in this review. 
These include (1) the level of effectiveness among types 
of local anesthesia; (2) underestimating pain associated 
with catheter insertion, time for administration, and onset 
of action, especially in critical settings; (3) lack of provider 
authorization; and (4) cost. The absence of hospital policies 
and a lack of education or training also influence the use 
of local anesthesia because nursing practice is shaped by 
these organizational guidelines. A core responsibility of 
nursing is to alleviate pain and advocate for patients’ best 
interests. This review informs stakeholders about the gap 
in nursing practice in Saudi Arabia as substantiated by the 
recommendations and evidence in the literature.

ACKNOWLEDGMENTS

The author would like to acknowledge the support provided by 
Flinders University in South Australia and the Research Centre at 
King Saud Medical City in Riyadh, Saudi Arabia. Special thanks to P.J. 
Parameaswari, PhD, for her constructive feedback.

REFERENCES

 1. Ministry of Health, General Directorate of Nursing. Manual of Nursing 
Policies and Procedures. Critical Care Nursing. 2nd ed. https://www.
moh.gov.sa/depts/NursingDepts/Policiesandprocedures/Inhospitals/
Documents/CCN.pdf. Accessed March 27, 2018.

 2. Ministry of Health, General Directorate of Nursing. Manual of Nursing 
Policies and Procedures. Emergency Care. 2nd ed. https://www.
moh.gov.sa/depts/NursingDepts/Policiesandprocedures/Inhospitals/
Documents/ERDN.pdf. Accessed March 27, 2018.

https://www.moh.gov.sa/depts/NursingDepts/Policiesandprocedures/Inhospitals/Documents/CCN.pdf
https://www.moh.gov.sa/depts/NursingDepts/Policiesandprocedures/Inhospitals/Documents/ERDN.pdf


98  Copyright © 2019 The Authors. Published by Wolters Kluwer Health, Inc. Journal of Infusion Nursing 
    on behalf of the Infusion Nurses Society.

 3. Logothesis DD. Local anesthesia in dental hygiene practice: an intro-
duction. In: Nathe CN, ed. Local Anesthesia for the Dental Hygienist. 
St. Louis, MO: Elsevier/Mosby; 2016.

 4. Malamed SF. Handbook of Local Anesthesia. Maryland Heights, MO: 
Mosby/Elsevier Health Sciences; 2014.

 5. Phillips S, Collins M, Dougherty L, eds. Venepuncture and Cannulation. 
Chichester, UK: Wiley; 2011.

 6. Yee K, Shetty AL, Lai K. ABG needle study: a randomised control study 
comparing 23G versus 25G needle success and pain scores. Emerg 
Med J. 2015;32(5):343-347.

 7. McMurtry CM, Pillai Riddell R, Taddio A, et al. Far from “just a poke”: 
common painful needle procedures and the development of needle 
fear. Clin J Pain. 2015;31(10 suppl):S3-S11.

 8. Crowley MA, Storer A, Heaton K, et al. Emergency nursing resource: 
needle-related procedural pain in pediatric patients in the emergency 
department. J Emerg Nurs. 2011;37(3):246-251.

 9. Hajiseyedjavady H, Saeedi M, Eslami V, Shahsavarinia K, Farahmand 
S. Less painful arterial blood gas sampling using jet injection of 2% 
lidocaine: a randomized controlled clinical trial. Am J Emerg Med. 
2012;30(7):1100-1104.

 10. Damrell R. Database Syntax Guide for Systematic Reviews. Bedford 
Park, Australia: Flinders University Library; 2016.

 11. Critical Appraisal Skills Programme. 11 questions to help you make sense 
of a trial. http://media.wix.com/ugd/dded87_40b9ff0bf53840478331 
915a8ed8b2fb.pdf. Updated May 31, 2013. Accessed March 20, 2018.

 12. Center for Evidence-Based Management. Critical appraisal of a 
cross-sectional study (survey). https://www.cebma.org/wp-content/
uploads/Critical-Appraisal-Questions-for-a-Cross-Sectional-Study-
july-2014.pdf. Accessed March 20, 2018.

 13. Critical Appraisal Skills Programme. 11 questions to help 
you make sense of a review. http://media.wix.com/ugd/
dded87_a02ff2e3445f4952992d5a96ca562576.pdf. Updated May 
31, 2013. Accessed March 20, 2018.

 14. Burke SD, Vercler SJ, Bye RO, Desmond PC, Rees YW. Local anesthesia 
before IV catheterization. Am J Nurs. 2011;111(2):40-47.

 15. Czarnecki ML, Simon K, Thompson JJ, et al. Barriers to pediatric pain 
management: a nursing perspective. Pain Manag Nurs. 2011;12(3): 
154-162.

 16. Haynes JM. Randomized controlled trial of cryoanalgesia (ice bag) to 
reduce pain associated with arterial puncture. Resp Care. 2015;60 
(1):1-5.

 17. Hijazi R, Taylor D, Richardson J. Effect of topical alkane vapocoolant 
spray on pain with intravenous cannulation in patients in emergency 
departments: randomised double blind placebo controlled trial. BMJ. 
2009;338:b215. doi:https://doi.org/10.1136/bmj.b215.

 18. Hudson TL, Dukes SF, Reilly K. Use of local anesthesia for arterial punc-
tures. Am J Crit Care. 2006;15(6):595-599.

 19. Jimenez N, Bradford H, Seidel KD, Sousa M, Lynn AM. A comparison of a 
needle-free injection system for local anesthesia versus EMLA® for intra-
venous catheter insertion in the pediatric patient. Anesth Analg. 2006; 
102(2):411-414.

 20. Levitt FC, Ziemba-Davis M. An exploratory study of patient prefer-
ences for pain management during intravenous insertion: maybe we 
should sweat the small stuff. J Perianesth Nurs. 2013;28(4):223-232.

 21. Matheson L, Stephenson M, Huber B. Reducing pain associated 
with arterial punctures for blood gas analysis. Pain Manag Nursing. 
2014;15(3):619-624.

 22. McNaughton C, Zhou C, Robert L, Storrow A, Kennedy R. A random-
ized, crossover comparison of injected buffered lidocaine, lidocaine 
cream, and no analgesia for peripheral intravenous cannula insertion. 
Ann Emerg Med. 2009;54(2):214-220.

 23. Mirzaei S, Javadi M, Eftekhari A, Hatami M, Hemayati R. Investigation 
of the effect of EMLA cream, lidocaine spray, and ice pack on the arte-
riovenous fistula cannulation pain intensity in hemodialysis patients. 
Health Sci. 2018;7(2):51-57.

 24. Papa A, Zempsky W. Nurse perceptions of the impact of pediatric 
peripheral venous access pain on nurse and patient satisfaction. Adv 
Emerg Nurs J. 2010;32(3):226-233.

 25. Page DE, Taylor DM. Vapocoolant spray vs subcutaneous lidocaine 
injection for reducing the pain of intravenous cannulation: a random-
ized, controlled, clinical trial. Br J Anaesth. 2010;105(4):519-525.

 26. Rostami S, Salsali M, Keikhaee B, Moradi A. Effect of local refrigeration 
prior to venipuncture on pain related responses in school age chil-
dren. Aust J Adv Nurs. 2006;24(2):51-55.

 27. Sado DM, Deakin CD. Local anaesthesia for venous cannulation and arte-
rial blood gas sampling: are physicians using it?J R Soc Med. 2005;98(4): 
158-160.

 28. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res 
Psychol. 2006;3(2):77-101.

 29. McSwain SD, Yeager BE. Is there an easy, effective, efficient, and inex-
pensive technique to reduce pain of arterial punctures?Resp Care. 2015; 
60(1):141-143.

http://media.wix.com/ugd/dded87_40b9ff0bf53840478331915a8ed8b2fb.pdf
https://www.cebma.org/wp-content/uploads/Critical-Appraisal-Questions-for-a-Cross-Sectional-Study-july-2014.pdf
http://media.wix.com/ugd/dded87_a02ff2e3445f4952992d5a96ca562576.pdf
https://doi.org/10.1136/bmj.b215


VOLUME 42  |  NUMBER 2  |  MARCH/APRIL 2019  journalofinfusionnursing.com  99

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

Bu
rk

e 
et

 a
l, 

20
11

14
Th

e 
pu

rp
os

e 
of

 t
he

 s
tu

dy
 

w
as

 to
 c

om
pa

re
 t

he
 

ef
fic

ac
y 

of
 in

tr
ad

er
m

al
 

ba
ct

er
io

st
at

ic
 n

or
m

al
 

sa
lin

e 
w

ith
 t

ha
t 

of
 

in
tr

ad
er

m
al

 b
uf

fe
re

d 
lid

oc
ai

ne
 in

 p
ro

vi
di

ng
 

lo
ca

l a
ne

st
he

si
a 

to
 

ad
ul

t 
pa

tie
nt

s 
be

fo
re

 IV
 

ca
th

et
er

iz
at

io
n.

14
8 

ad
ul

ts
 (M

 =
 2

6,
 

F 
=

 4
8 

ea
ch

 g
ro

up
) 

fr
om

 t
he

 r
es

ea
rc

h-
er

’s 
ho

sp
ita

l s
am

e-
da

y 
su

rg
er

y 
un

it

Q
ua

nt
ita

tiv
e

Ra
nd

om
iz

ed
, 

do
ub

le
-b

lin
d,

  
pa

ra
lle

l-d
es

ig
n,

 q
ua

si
- 

ex
pe

rim
en

ta
l s

tu
dy

  

In
tr

ad
er

m
al

 b
uf

fe
re

d 
lid

oc
ai

ne
 

w
as

 d
em

on
st

ra
te

d 
to

 b
e 

si
gn

ifi
-

ca
nt

ly
 s

up
er

io
r 

to
 in

tr
ad

er
m

al
 

ba
ct

er
io

st
at

ic
 n

or
m

al
 s

al
in

e 
in

 
re

du
ci

ng
 t

he
 p

ai
n 

of
 IV

 c
at

he
-

te
riz

at
io

n 
(P

 =
 .0

07
).

La
rg

e 
sa

m
pl

e.
Pr

ac
tic

e 
se

tt
in

g 
w

as
 n

ot
 

id
en

tif
ie

d.
A 

sk
ill

ed
 in

fu
si

on
 n

ur
se

 
pe

rf
or

m
ed

 th
e 

pr
o-

ce
du

re
, w

hi
ch

 c
ou

ld
 

le
ad

 to
 a

 m
is

si
ng

 
co

nf
ou

nd
in

g 
va

ria
bl

e 
of

 d
iff

er
en

t s
ki

lls
 a

nd
 

ex
pe

rie
nc

e 
of

 a
 g

ro
up

 
of

 p
ro

fe
ss

io
na

ls
.

Tw
o 

ty
pe

s 
of

 lo
ca

l a
ne

s-
th

es
ia

 w
er

e 
te

st
ed

 
us

in
g 

th
e 

sa
m

e 
ro

ut
e 

of
 a

dm
in

is
tr

at
io

n,
 

w
hi

ch
 e

lim
in

at
ed

 o
th

er
 

va
ria

bl
es

 t
ha

t 
co

ul
d 

af
fe

ct
 t

he
 o

ut
co

m
es

.

Tw
o 

ty
pe

s 
of

 lo
ca

l a
ne

s-
th

es
ia

 w
er

e 
te

st
ed

, 
w

hi
ch

 p
ro

vi
de

d 
a 

us
e-

fu
l c

om
pa

ris
on

 a
m

on
g 

ot
he

r 
ty

pe
s 

us
ed

 fo
r 

th
e 

sa
m

e 
pu

rp
os

e 
of

 
re

du
ci

ng
 p

ro
ce

du
ra

l 
pa

in
. T

hi
s 

ca
n 

he
lp

 
de

te
rm

in
e 

th
ei

r 
pr

ac
ti-

ca
lit

y 
an

d 
co

nv
en

ie
nc

e 
in

 n
ur

si
ng

 p
ra

ct
ic

e.

Cr
ow

le
y 

et
 a

l, 
20

11
8

Th
e 

pu
rp

os
e 

of
 t

he
 s

tu
dy

 
w

as
 to

 a
dd

 to
 t

he
 

de
ve

lo
pm

en
t 

of
 e

m
er

-
ge

nc
y 

nu
rs

in
g 

re
so

ur
ce

s 
ev

id
en

ce
-b

as
ed

 in
fo

r-
m

at
io

n 
re

ga
rd

in
g 

pa
in

 
an

d 
di

st
re

ss
 r

ed
uc

tio
n 

in
 p

ed
ia

tr
ic

 p
at

ie
nt

s 
du

rin
g 

m
in

or
 in

va
si

ve
 

pr
oc

ed
ur

es
 in

 t
he

 E
D

.

Co
m

pr
eh

en
si

ve
 li

te
ra

-
tu

re
 r

ev
ie

w
Th

e 
au

th
or

s 
us

ed
 s

ta
n-

da
rd

iz
ed

 w
or

ks
he

et
s,

 
in

cl
ud

in
g 

th
e 

Ev
id

en
ce

-
Ap

pr
ai

sa
l T

ab
le

 
Te

m
pl

at
e,

 C
rit

iq
ue

 
W

or
ks

he
et

, a
nd

 t
he

 
Ag

re
e 

W
or

ks
he

et
 to

 
pr

ep
ar

e 
ta

bl
es

 o
f e

vi
-

de
nc

e 
ra

nk
in

g 
ea

ch
 

ar
tic

le
 in

 te
rm

s 
of

 t
he

 
le

ve
l o

f e
vi

de
nc

e,
 t

he
 

qu
al

ity
 o

f e
vi

de
nc

e,
 

an
d 

its
 r

el
ev

an
ce

 
an

d 
ap

pl
ic

ab
ili

ty
 to

 
pr

ac
tic

e.

Ca
te

go
rie

s 
of

 e
ffe

ct
iv

en
es

s 
fo

r 
pa

in
 re

lie
f a

re
 ra

nk
ed

 a
s 

fo
llo

w
s:

1.
 B

io
be

ha
vi

or
al

 in
te

rv
en

tio
ns

. 
(L

ev
el

 A
: H

ig
h)

.
2.

 D
er

m
al

 a
ne

st
he

tic
: V

ap
oc

oo
la

nt
 

sp
ra

y.
i. 

Et
hy

l v
in

yl
 c

hl
or

id
e 

(L
ev

el
 C

: 
W

ea
k)

. 
ii.

 P
en

ta
flu

or
op

ro
pa

ne
 a

nd
 

te
tr

af
lu

or
oe

th
an

e 
(L

ev
el

 B
: 

M
od

er
at

e)
.

iii
. A

ll 
tr

an
sd

er
m

al
 fo

rm
s 

of
 

lid
oc

ai
ne

/t
et

ra
ca

in
e 

(a
m

et
ho

-
ca

in
e)

 (L
ev

el
 B

: M
od

er
at

e)
.

3.
 S

ub
de

rm
al

 lo
ca

l a
ne

st
he

tic
 

w
ith

 n
ee

dl
el

es
s 

de
liv

er
y 

(e
g,

 je
t 

in
je

ct
io

n 
de

vi
ce

) a
s 

a 
de

liv
er

y 
m

et
ho

d 
fo

r 
lid

oc
ai

ne
 is

 s
up

er
io

r 
to

 o
th

er
 fo

rm
s 

of
 p

re
pa

ra
tio

n 
(L

ev
el

 A
: H

ig
h)

.
4.

 L
oc

al
 a

pp
lic

at
io

n 
of

 ic
e 

(L
ev

el
 B

: 
M

od
er

at
e)

.
5.

 P
ac

ifi
er

s 
an

d 
su

cr
os

e 
fo

r 
in

fa
nt

s 
0-

3 
m

on
th

s:
i. 

Pa
ci

fie
rs

 (L
ev

el
 B

: M
od

er
at

e)
.

ii.
 S

uc
ro

se
 (L

ev
el

 C
: W

ea
k)

.

Se
co

nd
ar

y 
so

ur
ce

.
Pr

ac
tic

e 
se

tt
in

g 
w

as
 n

ot
 

id
en

tif
ie

d.

Pr
ov

id
ed

 le
ve

ls
 o

f r
ec

-
om

m
en

da
tio

ns
 fo

r 
di

ffe
re

nt
 t

yp
es

 o
f 

pa
in

 m
an

ag
em

en
t 

fo
r 

ne
ed

le
-r

el
at

ed
 

pr
oc

ed
ur

es
 in

 c
hi

ld
re

n 
ba

se
d 

on
 e

vi
de

nc
e 

ra
nk

in
g,

 w
hi

ch
 c

an
 

he
lp

 s
up

po
rt

 t
he

 
st

ud
y 

of
 t

he
ir 

ef
fe

c-
tiv

en
es

s.
 F

ac
to

rs
 t

ha
t 

co
nt

rib
ut

ed
 to

 s
uc

h 
co

nc
lu

si
on

s 
in

 t
hi

s 
st

ud
y 

ar
e 

im
po

rt
an

t 
to

 
re

se
ar

ch
 b

ec
au

se
 t

he
y 

ca
n 

in
flu

en
ce

 t
he

 u
se

 
of

 lo
ca

l a
ne

st
he

tic
s 

by
 

nu
rs

es
.

(c
on

tin
ue

s)



100  Copyright © 2019 The Authors. Published by Wolters Kluwer Health, Inc. Journal of Infusion Nursing 
     on behalf of the Infusion Nurses Society.

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

Cz
ar

ne
ck

i e
t 

al
, 

20
11

15
Th

e 
st

ud
y 

ai
m

ed
 to

 id
en

-
tif

y 
ba

rr
ie

rs
 p

er
ce

iv
ed

 
as

 in
te

rf
er

in
g 

w
ith

 R
N

s’
 

ab
ili

ty
 to

 p
ro

vi
de

 o
pt

i-
m

al
 p

ed
ia

tr
ic

 p
ai

n 
m

an
-

ag
em

en
t.

27
2 

of
 9

70
 s

ur
ve

ys
 

w
er

e 
re

tu
rn

ed
 fr

om
 

RN
s 

(F
 =

 2
26

, M
 

=
 6

)
Ch

ild
re

n’
s 

H
os

pi
ta

l o
f 

W
is

co
ns

in
 is

 a
 p

ed
i-

at
ric

 te
ac

hi
ng

 h
os

pi
-

ta
l i

n 
so

ut
he

as
te

rn
 

W
is

co
ns

in
.

Q
ua

nt
ita

tiv
e,

 
cr

os
s-

se
ct

io
na

l d
es

ig
n

Th
e 

5 
m

os
t 

si
gn

ifi
ca

nt
 b

ar
rie

rs
 

id
en

tif
ie

d 
w

er
e 

in
su

ff
ic

ie
nt

 
or

de
rs

, i
ns

uf
fic

ie
nt

 p
hy

si
ci

an
 

or
de

rs
 b

ef
or

e 
pr

oc
ed

ur
es

, 
in

su
ff

ic
ie

nt
 t

im
e 

to
 p

re
m

ed
ic

at
e 

pa
tie

nt
s 

be
fo

re
 p

ro
ce

du
re

s,
 t

he
 

pe
rc

ep
tio

n 
th

at
 p

ai
n 

m
an

ag
e-

m
en

t 
by

 m
ed

ic
al

 s
ta

ff
 is

 a
 lo

w
 

pr
io

rit
y,

 a
nd

 p
ar

en
ts

’ r
el

uc
ta

nc
e 

to
 h

av
e 

pa
tie

nt
s 

re
ce

iv
e 

pa
in

 
m

ed
ic

at
io

n.
Ad

di
tio

na
l b

ar
rie

rs
 w

er
e 

id
en

tif
ie

d 
th

ro
ug

h 
na

rr
at

iv
e 

co
m

m
en

ts
.

La
rg

e 
sa

m
pl

e 
si

ze
.

N
ur

se
s 

w
er

e 
fr

om
 a

 s
in

gl
e 

se
tt

in
g.

Th
e 

st
ud

y 
pr

ov
id

ed
 

de
ta

ile
d 

de
sc

rip
tio

n 
of

 
da

ta
.

Th
e 

m
aj

or
ity

 o
f p

ar
tic

-
ip

an
ts

 w
er

e 
fe

m
al

e,
 

w
hi

ch
 c

ou
ld

 s
ho

w
 b

ia
s 

re
sp

on
se

s;
 h

ow
ev

er
, 

th
is

 m
ay

 r
ef

le
ct

 t
he

 
re

al
ity

 o
f t

he
 n

ur
si

ng
 

po
pu

la
tio

n,
 in

 w
hi

ch
 

th
e 

m
aj

or
ity

 o
ft

en
 a

re
 

fe
m

al
e.

Al
th

ou
gh

 t
hi

s 
st

ud
y 

is
 

lim
ite

d 
to

 p
ed

ia
tr

ic
s 

an
d 

is
 n

ot
 s

pe
ci

fic
al

ly
 

ab
ou

t 
lo

ca
l a

ne
s-

th
et

ic
s,

 it
 id

en
tif

ie
d 

im
po

rt
an

t 
fa

ct
or

s 
fr

om
 

nu
rs

es
’ p

er
sp

ec
tiv

es
 

th
at

 a
re

 b
ar

rie
rs

 to
 

op
tim

al
 p

ai
n 

m
an

-
ag

em
en

t,
 w

hi
ch

 a
re

 
us

ef
ul

 to
 t

he
 r

es
ea

rc
h.

 
In

 a
dd

iti
on

, t
he

 u
se

 o
f 

to
pi

ca
l a

na
lg

es
ic

s 
fo

r 
pr

oc
ed

ur
al

 p
ai

n 
w

as
 

in
vo

lv
ed

 a
s 

pa
rt

 o
f t

hi
s 

st
ud

y,
 w

hi
ch

 is
 r

el
e-

va
nt

 to
 t

he
 r

es
ea

rc
h.

H
ay

ne
s,

 2
01

516
Th

e 
st

ud
y 

in
ve

st
ig

at
ed

 
w

he
th

er
 a

pp
lic

at
io

n 
of

 
ic

e 
to

 t
he

 p
un

ct
ur

e 
si

te
 

co
ul

d 
re

du
ce

 t
he

 p
ai

n 
as

so
ci

at
ed

 w
ith

 a
rt

er
ia

l 
pu

nc
tu

re
.

Co
nv

en
ie

nc
e 

sa
m

pl
e 

of
 8

0 
ad

ul
t 

ou
tp

a-
tie

nt
s 

w
ith

 a
 p

hy
-

si
ci

an
 o

rd
er

 fo
r 

an
 

AB
G

 te
st

Q
ua

nt
ita

tiv
e,

 p
ro

sp
ec

tiv
e,

 
st

ra
tif

ie
d,

 ra
nd

om
iz

ed
, 

co
nt

ro
lle

d 
tr

ia
l

Si
gn

ifi
ca

nt
 r

ed
uc

tio
n 

of
 p

ai
n 

in
 t

he
 

tr
ea

tm
en

t g
ro

up
 c

om
pa

re
d 

w
ith

 
th

e 
co

nt
ro

l g
ro

up
. (

M
ea

n 
vi

su
al

 
an

al
og

 s
ca

le
 1

3.
8 
±

 1
6.

9 
vs

 
25

 ±
 2

3 
m

m
, P

 =
 .0

1;
 m

ed
ia

n 
vi

su
al

 a
na

lo
g 

sc
al

e 
7 

m
m

, I
Q

R 
1.

5–
19

 v
s 

20
 m

m
; I

Q
R 

4.
5–

38
.5

 
m

m
, P

 =
 .0

1)
.

O
nl

y 
3 

su
bj

ec
ts

 w
er

e 
un

ab
le

 to
 

to
le

ra
te

 3
-m

in
 ic

e 
ap

pl
ic

at
io

n.

Re
ce

nt
 s

tu
dy

.
Pr

ac
tic

e 
se

tt
in

g 
w

as
 n

ot
 

id
en

tif
ie

d.
A 

si
ng

le
 p

hl
eb

ot
om

is
t 

dr
ew

 a
ll 

AB
G

s,
 s

o 
th

er
e 

m
ig

ht
 b

e 
a 

m
is

si
ng

 
co

nf
ou

nd
in

g 
va

ria
bl

e 
be

ca
us

e 
a 

gr
ou

p 
of

 
pr

of
es

si
on

al
s 

w
ith

 v
ar

-
io

us
 s

ki
lls

 a
nd

 e
xp

er
i-

en
ce

 w
as

 n
ot

 in
vo

lv
ed

.

Ap
pl

ic
at

io
n 

of
 ic

e 
is

 
an

ot
he

r 
te

ch
ni

qu
e 

th
at

 c
an

 b
e 

us
ed

 b
y 

RN
s 

as
 a

n 
al

te
rn

at
iv

e 
fo

r 
pr

oc
ed

ur
al

 p
ai

n 
re

du
ct

io
n 

be
ca

us
e 

it 
is

 n
on

in
va

si
ve

, n
on

-
ph

ar
m

ac
ol

og
ic

, i
ne

x-
pe

ns
iv

e,
 a

nd
 r

ea
di

ly
 

av
ai

la
bl

e,
 e

sp
ec

ia
lly

 
w

he
n 

lo
ca

l a
ne

st
he

si
a 

is
 n

ot
 a

va
ila

bl
e 

or
 is

 
no

t 
of

fe
re

d 
to

 p
at

ie
nt

s 
in

 s
om

e 
se

tt
in

gs
.

(c
on

tin
ue

s)



VOLUME 42  |  NUMBER 2  |  MARCH/APRIL 2019  journalofinfusionnursing.com  101

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

Cz
ar

ne
ck

i e
t 

al
, 

20
11

15
Th

e 
st

ud
y 

ai
m

ed
 to

 id
en

-
tif

y 
ba

rr
ie

rs
 p

er
ce

iv
ed

 
as

 in
te

rf
er

in
g 

w
ith

 R
N

s’
 

ab
ili

ty
 to

 p
ro

vi
de

 o
pt

i-
m

al
 p

ed
ia

tr
ic

 p
ai

n 
m

an
-

ag
em

en
t.

27
2 

of
 9

70
 s

ur
ve

ys
 

w
er

e 
re

tu
rn

ed
 fr

om
 

RN
s 

(F
 =

 2
26

, M
 

=
 6

)
Ch

ild
re

n’
s 

H
os

pi
ta

l o
f 

W
is

co
ns

in
 is

 a
 p

ed
i-

at
ric

 te
ac

hi
ng

 h
os

pi
-

ta
l i

n 
so

ut
he

as
te

rn
 

W
is

co
ns

in
.

Q
ua

nt
ita

tiv
e,

 
cr

os
s-

se
ct

io
na

l d
es

ig
n

Th
e 

5 
m

os
t 

si
gn

ifi
ca

nt
 b

ar
rie

rs
 

id
en

tif
ie

d 
w

er
e 

in
su

ff
ic

ie
nt

 
or

de
rs

, i
ns

uf
fic

ie
nt

 p
hy

si
ci

an
 

or
de

rs
 b

ef
or

e 
pr

oc
ed

ur
es

, 
in

su
ff

ic
ie

nt
 t

im
e 

to
 p

re
m

ed
ic

at
e 

pa
tie

nt
s 

be
fo

re
 p

ro
ce

du
re

s,
 t

he
 

pe
rc

ep
tio

n 
th

at
 p

ai
n 

m
an

ag
e-

m
en

t 
by

 m
ed

ic
al

 s
ta

ff
 is

 a
 lo

w
 

pr
io

rit
y,

 a
nd

 p
ar

en
ts

’ r
el

uc
ta

nc
e 

to
 h

av
e 

pa
tie

nt
s 

re
ce

iv
e 

pa
in

 
m

ed
ic

at
io

n.
Ad

di
tio

na
l b

ar
rie

rs
 w

er
e 

id
en

tif
ie

d 
th

ro
ug

h 
na

rr
at

iv
e 

co
m

m
en

ts
.

La
rg

e 
sa

m
pl

e 
si

ze
.

N
ur

se
s 

w
er

e 
fr

om
 a

 s
in

gl
e 

se
tt

in
g.

Th
e 

st
ud

y 
pr

ov
id

ed
 

de
ta

ile
d 

de
sc

rip
tio

n 
of

 
da

ta
.

Th
e 

m
aj

or
ity

 o
f p

ar
tic

-
ip

an
ts

 w
er

e 
fe

m
al

e,
 

w
hi

ch
 c

ou
ld

 s
ho

w
 b

ia
s 

re
sp

on
se

s;
 h

ow
ev

er
, 

th
is

 m
ay

 r
ef

le
ct

 t
he

 
re

al
ity

 o
f t

he
 n

ur
si

ng
 

po
pu

la
tio

n,
 in

 w
hi

ch
 

th
e 

m
aj

or
ity

 o
ft

en
 a

re
 

fe
m

al
e.

Al
th

ou
gh

 t
hi

s 
st

ud
y 

is
 

lim
ite

d 
to

 p
ed

ia
tr

ic
s 

an
d 

is
 n

ot
 s

pe
ci

fic
al

ly
 

ab
ou

t 
lo

ca
l a

ne
s-

th
et

ic
s,

 it
 id

en
tif

ie
d 

im
po

rt
an

t 
fa

ct
or

s 
fr

om
 

nu
rs

es
’ p

er
sp

ec
tiv

es
 

th
at

 a
re

 b
ar

rie
rs

 to
 

op
tim

al
 p

ai
n 

m
an

-
ag

em
en

t,
 w

hi
ch

 a
re

 
us

ef
ul

 to
 t

he
 r

es
ea

rc
h.

 
In

 a
dd

iti
on

, t
he

 u
se

 o
f 

to
pi

ca
l a

na
lg

es
ic

s 
fo

r 
pr

oc
ed

ur
al

 p
ai

n 
w

as
 

in
vo

lv
ed

 a
s 

pa
rt

 o
f t

hi
s 

st
ud

y,
 w

hi
ch

 is
 r

el
e-

va
nt

 to
 t

he
 r

es
ea

rc
h.

H
ay

ne
s,

 2
01

516
Th

e 
st

ud
y 

in
ve

st
ig

at
ed

 
w

he
th

er
 a

pp
lic

at
io

n 
of

 
ic

e 
to

 t
he

 p
un

ct
ur

e 
si

te
 

co
ul

d 
re

du
ce

 t
he

 p
ai

n 
as

so
ci

at
ed

 w
ith

 a
rt

er
ia

l 
pu

nc
tu

re
.

Co
nv

en
ie

nc
e 

sa
m

pl
e 

of
 8

0 
ad

ul
t 

ou
tp

a-
tie

nt
s 

w
ith

 a
 p

hy
-

si
ci

an
 o

rd
er

 fo
r 

an
 

AB
G

 te
st

Q
ua

nt
ita

tiv
e,

 p
ro

sp
ec

tiv
e,

 
st

ra
tif

ie
d,

 ra
nd

om
iz

ed
, 

co
nt

ro
lle

d 
tr

ia
l

Si
gn

ifi
ca

nt
 r

ed
uc

tio
n 

of
 p

ai
n 

in
 t

he
 

tr
ea

tm
en

t g
ro

up
 c

om
pa

re
d 

w
ith

 
th

e 
co

nt
ro

l g
ro

up
. (

M
ea

n 
vi

su
al

 
an

al
og

 s
ca

le
 1

3.
8 
±

 1
6.

9 
vs

 
25

 ±
 2

3 
m

m
, P

 =
 .0

1;
 m

ed
ia

n 
vi

su
al

 a
na

lo
g 

sc
al

e 
7 

m
m

, I
Q

R 
1.

5–
19

 v
s 

20
 m

m
; I

Q
R 

4.
5–

38
.5

 
m

m
, P

 =
 .0

1)
.

O
nl

y 
3 

su
bj

ec
ts

 w
er

e 
un

ab
le

 to
 

to
le

ra
te

 3
-m

in
 ic

e 
ap

pl
ic

at
io

n.

Re
ce

nt
 s

tu
dy

.
Pr

ac
tic

e 
se

tt
in

g 
w

as
 n

ot
 

id
en

tif
ie

d.
A 

si
ng

le
 p

hl
eb

ot
om

is
t 

dr
ew

 a
ll 

AB
G

s,
 s

o 
th

er
e 

m
ig

ht
 b

e 
a 

m
is

si
ng

 
co

nf
ou

nd
in

g 
va

ria
bl

e 
be

ca
us

e 
a 

gr
ou

p 
of

 
pr

of
es

si
on

al
s 

w
ith

 v
ar

-
io

us
 s

ki
lls

 a
nd

 e
xp

er
i-

en
ce

 w
as

 n
ot

 in
vo

lv
ed

.

Ap
pl

ic
at

io
n 

of
 ic

e 
is

 
an

ot
he

r 
te

ch
ni

qu
e 

th
at

 c
an

 b
e 

us
ed

 b
y 

RN
s 

as
 a

n 
al

te
rn

at
iv

e 
fo

r 
pr

oc
ed

ur
al

 p
ai

n 
re

du
ct

io
n 

be
ca

us
e 

it 
is

 n
on

in
va

si
ve

, n
on

-
ph

ar
m

ac
ol

og
ic

, i
ne

x-
pe

ns
iv

e,
 a

nd
 r

ea
di

ly
 

av
ai

la
bl

e,
 e

sp
ec

ia
lly

 
w

he
n 

lo
ca

l a
ne

st
he

si
a 

is
 n

ot
 a

va
ila

bl
e 

or
 is

 
no

t 
of

fe
re

d 
to

 p
at

ie
nt

s 
in

 s
om

e 
se

tt
in

gs
.

(c
on

tin
ue

s)

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

H
aj

is
ey

ed
ja

va
dy

 
et

 a
l, 

20
12

9
Th

e 
ai

m
 o

f t
he

 s
tu

dy
 w

as
 

to
 c

om
pa

re
 p

ai
n 

le
ve

ls
 

fr
om

 A
BG

 s
am

pl
in

g 
pe

r-
fo

rm
ed

 w
ith

 o
r 

w
ith

ou
t 

ap
pl

ic
at

io
n 

of
 li

do
ca

in
e 

th
ro

ug
h 

an
 in

tr
ad

er
m

al
 

je
t 

in
je

ct
or

.

42
 a

le
rt

 a
nd

 c
oo

p-
er

at
iv

e 
vo

lu
nt

ee
rs

 
re

qu
iri

ng
 A

BG
 s

am
-

pl
e 

as
 p

ar
t 

of
 t

he
ir 

m
an

ag
em

en
t 

in
 

th
e 

ED
G

ro
up

 A
 v

s 
G

ro
up

 B
 

(M
 =

 1
5 

an
d 

F 
=

 
6 

vs
 M

 =
 1

0 
an

d 
F 
=

 1
1)

Im
am

-R
ez

a 
H

os
pi

ta
l i

n 
Ta

br
iz

, I
ra

n

Q
ua

nt
ita

tiv
e,

 ra
nd

om
iz

ed
, 

co
nt

ro
lle

d 
cl

in
ic

al
 t

ria
l

Th
e 

pa
in

 v
is

ua
l a

na
lo

g 
sc

al
e 

sc
or

e 
du

rin
g 

AB
G

 s
am

pl
in

g 
w

as
 

co
ns

id
er

ab
ly

 lo
w

er
 in

 g
ro

up
 A

 
co

m
pa

re
d 

w
ith

 g
ro

up
 B

 (1
.2

9 
±

 
0.

90
 v

s 
4.

19
 ±

 1
.4

3;
 P

 <
 .0

01
).

Th
e 

nu
m

be
r 

of
 a

tt
em

pt
s 

re
qu

ire
d 

fo
r 

AB
G

 w
as

 s
ig

ni
fic

an
tly

 lo
w

er
 

in
 g

ro
up

 A
 c

om
pa

re
d 

w
ith

 
gr

ou
p 

B 
(1

.2
9 
±

 0
.4

6 
vs

 2
.1

 ±
 

0.
12

; P
 =

.0
09

).
Al

l r
es

id
en

ts
 r

ep
or

te
d 

ea
se

 o
f u

se
 

w
ith

 t
he

 li
do

ca
in

e 
je

t 
in

je
ct

io
n 

pr
oc

ed
ur

e 
(P

 <
 .0

5)
.

Sm
al

l s
am

pl
e.

Th
e 

co
nt

ro
l g

ro
up

 
re

ce
iv

ed
 a

 c
on

ve
nt

io
na

l 
m

et
ho

d 
of

 m
ild

 lo
ca

l 
an

es
th

es
ia

; h
ow

ev
er

, i
t 

w
as

 n
ot

 e
xp

la
in

ed
 w

hy
 

th
is

 w
as

 d
on

e.
Co

nt
ra

di
ct

or
y 

in
fo

rm
a-

tio
n 

pr
ov

id
ed

 in
 t

he
 

ab
st

ra
ct

 a
bo

ut
 t

he
 

m
et

ho
d 

(a
pp

lic
at

io
n 

of
 

lo
ca

l a
ne

st
he

si
a 

5 
m

in
 

be
fo

re
 t

he
 p

ro
ce

du
re

).

Al
th

ou
gh

 t
he

re
 w

as
 n

o 
nu

rs
in

g 
in

vo
lv

em
en

t 
in

 
th

is
 s

tu
dy

 in
 w

hi
ch

 E
D

 
re

si
de

nt
s 

pe
rf

or
m

ed
 

th
e 

pr
oc

ed
ur

e,
 t

he
 

st
ud

y 
co

m
pa

re
d 

th
e 

us
e 

of
 a

 je
t 

in
je

ct
or

 
de

vi
ce

 w
ith

 o
th

er
 

ty
pe

s 
of

 lo
ca

l a
ne

s-
th

es
ia

. T
hi

s 
st

ud
y 

ha
s 

re
le

va
nt

 a
sp

ec
ts

 
th

at
 m

ay
 in

flu
en

ce
 

th
e 

us
e 

of
 t

hi
s 

de
vi

ce
 

by
 n

ur
se

s,
 s

uc
h 

as
 

ad
m

in
is

tr
at

io
n 

tim
e,

 
su

cc
es

sf
ul

 in
se

rt
io

n,
 

an
d 

co
nv

en
ie

nc
e.

H
ija

zi
 e

t 
al

, 
20

09
17

Th
e 

au
th

or
s 

ex
am

in
ed

 t
he

 
ef

fe
ct

iv
en

es
s 

an
d 

sa
fe

ty
 

of
 u

si
ng

 a
 to

pi
ca

l a
lk

an
e 

va
po

co
ol

an
t 

sp
ra

y 
in

 
re

du
ci

ng
 p

ai
n 

as
so

ci
at

-
ed

 w
ith

 v
en

ou
s 

ca
nn

ul
a-

tio
n 

in
 a

du
lts

 in
 E

D
s.

20
1 

ad
ul

t 
pa

tie
nt

s 
in

 
th

e 
ED

 o
f a

 m
et

-
ro

po
lit

an
 te

ac
hi

ng
 

ho
sp

ita
l i

n 
Au

st
ra

lia

Q
ua

nt
ita

tiv
e 

ap
pr

oa
ch

Ra
nd

om
iz

ed
 d

ou
bl

e-
 

bl
in

d,
 p

la
ce

bo
- 

co
nt

ro
lle

d 
tr

ia
l

M
ed

ia
n 

pa
in

 s
co

re
s 

fo
r 

ca
nn

ul
a-

tio
n 

in
 t

he
 c

on
tr

ol
 a

nd
 in

te
r-

ve
nt

io
n 

gr
ou

ps
 w

er
e 

36
 (1

9-
51

) 
an

d 
12

 (5
-4

0)
 m

m
, r

es
pe

ct
iv

el
y 

(P
 <

 .0
01

), 
an

d 
59

 (6
0%

) a
nd

 
33

 (3
2%

) r
ep

or
te

d 
pa

in
 s

co
re

s 
≥

 3
0 

m
m

 (P
 <

 .0
01

). 
Su

cc
es

s 
ra

te
s 

fo
r 

fir
st

 c
an

nu
la

tio
n 

at
te

m
pt

 d
id

 n
ot

 d
iff

er
 b

et
w

ee
n 

gr
ou

ps
 (P

 =
 .3

9)
.

39
%

 a
nd

 6
2%

 p
at

ie
nt

s 
sa

id
 t

he
y 

w
ou

ld
 c

ho
os

e 
th

e 
sp

ra
y 

th
ey

 
re

ce
iv

ed
 fo

r 
an

al
ge

si
a 

in
 t

he
 

fu
tu

re
 (P

 =
 .0

02
).

To
pi

ca
l a

lk
an

e 
va

po
co

ol
an

t 
sp

ra
y 

is
 e

ffe
ct

iv
e,

 s
af

e,
 a

nd
 a

cc
ep

ta
bl

e 
in

 r
ed

uc
in

g 
ca

nn
ul

at
io

n 
pa

in
 

(le
ss

 t
ha

n 
15

 s
 o

f a
pp

lic
at

io
n)

 in
 

ad
ul

ts
 in

 E
D

.

La
rg

e 
sa

m
pl

e 
si

ze
.

Po
te

nt
ia

l c
on

fo
un

d-
er

s 
w

er
e 

m
ea

su
re

d 
to

 e
ns

ur
e 

ac
cu

ra
te

 
ou

tc
om

es
.

Vi
su

al
 a

na
lo

g 
sc

al
e 

w
as

 
us

ed
, w

hi
ch

 is
 a

 h
ig

hl
y 

di
sc

rim
in

an
t 

m
et

ho
d 

of
 

as
se

ss
in

g 
pa

in
.

Cl
ea

r 
an

d 
de

ta
ile

d 
in

fo
r-

m
at

io
n 

w
as

 p
ro

vi
de

d 
th

at
 e

xp
re

ss
es

 r
el

ia
bi

li-
ty

 o
f t

he
 s

tu
dy

.

Al
th

ou
gh

 it
 w

as
 e

xc
lu

si
ve

 
to

 o
nl

y 
1 

ty
pe

 o
f l

oc
al

 
an

es
th

es
ia

, t
hi

s 
st

ud
y 

he
lp

s 
su

pp
or

t 
th

e 
ev

i-
de

nc
e 

of
 v

ap
oc

oo
la

nt
 

sp
ra

y 
ef

fe
ct

iv
en

es
s 

in
 

re
du

ci
ng

 p
ai

n 
as

so
-

ci
at

ed
 w

ith
 v

en
ou

s 
ca

nn
ul

at
io

n.
It 

is
 a

ls
o 

be
ne

fic
ia

l t
o 

co
m

pa
re

 w
ith

 o
th

er
 

ty
pe

s 
of

 lo
ca

l a
ne

st
he

-
si

a 
th

at
 a

re
 u

se
d 

fo
r 

th
e 

sa
m

e 
pu

rp
os

e 
to

 
ex

am
in

e 
as

pe
ct

s 
th

at
 

ca
n 

in
flu

en
ce

 n
ur

se
s’

 
us

e,
 s

uc
h 

as
 le

ve
l o

f 
ef

fe
ct

iv
en

es
s 

an
d 

on
se

t 
of

 a
ct

io
n.

(c
on

tin
ue

s)



102  Copyright © 2019 The Authors. Published by Wolters Kluwer Health, Inc. Journal of Infusion Nursing 
     on behalf of the Infusion Nurses Society.

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

H
ud

so
n 

et
 a

l, 
20

06
18

Th
e 

pu
rp

os
e 

of
 t

he
 s

tu
dy

 
w

as
 to

 r
ev

ie
w

 r
ec

om
-

m
en

da
tio

ns
 a

nd
 s

tu
di

es
 

re
la

te
d 

to
 t

he
 u

se
 o

f 
in

tr
ad

er
m

al
 li

do
ca

in
e 

to
 d

ec
re

as
e 

pa
in

 d
ur

in
g 

ar
te

ria
l p

un
ct

ur
es

.

Li
te

ra
tu

re
 r

ev
ie

w
A 

sy
st

em
at

ic
 c

om
-

pu
te

riz
ed

 s
ea

rc
h 

of
 M

ED
LI

N
E 

(1
98

0-
Ja

nu
ar

y 
20

06
)

Ex
ce

pt
 a

m
on

g 
an

es
th

es
ia

 p
ro

-
vi

de
rs

, t
he

 u
se

 o
f a

 lo
ca

l a
ne

s-
th

es
ia

 b
ef

or
e 

ar
te

ria
l p

un
ct

ur
e 

is
 n

ot
 u

ni
ve

rs
al

, c
on

tr
ar

y 
to

 
th

e 
st

an
da

rd
 o

f p
ra

ct
ic

e.
 A

 
nu

m
be

r 
of

 fa
ls

e 
pe

rc
ep

tio
ns

 
m

ay
 p

re
ve

nt
 w

id
er

 u
se

 o
f s

uc
h 

an
es

th
et

ic
s.

Se
co

nd
ar

y 
so

ur
ce

.
Pr

ac
tic

e 
se

tt
in

g 
w

as
 n

ot
 

id
en

tif
ie

d.

Al
th

ou
gh

 t
he

 r
ev

ie
w

 
sp

ec
ifi

ed
 1

 t
yp

e 
of

 
lo

ca
l a

ne
st

he
si

a 
an

d 
so

m
e 

re
vi

ew
ed

 a
rt

ic
le

s 
ar

e 
co

ns
id

er
ed

 o
ld

, i
t 

ex
pl

or
ed

 m
an

y 
fa

ct
or

s 
th

at
 c

an
 in

flu
en

ce
 t

he
 

us
e 

of
 lo

ca
l a

ne
st

he
si

a 
by

 n
ur

se
s,

 s
uc

h 
as

 
st

an
da

rd
 o

f p
ra

ct
ic

e,
 

ef
fe

ct
iv

en
es

s 
of

 in
tr

a-
de

rm
al

 li
do

ca
in

e,
 to

pi
-

ca
l a

ne
st

he
si

a,
 b

ar
rie

rs
 

of
 u

se
, e

ffe
ct

 o
n 

su
cc

es
sf

ul
 in

se
rt

io
n,

 
an

d 
co

st
.

Jim
en

ez
 e

t 
al

, 
20

06
19

Th
e 

st
ud

y 
ai

m
ed

 to
 c

om
-

pa
re

 t
he

 e
ffe

ct
iv

en
es

s 
of

 1
%

 b
uf

fe
re

d 
lid

oc
ai

ne
 

w
ith

 a
n 

in
tr

ad
er

m
al

 
je

t 
in

je
ct

or
 v

s 
a 

to
pi

ca
l 

tr
an

sd
er

m
al

 a
ge

nt
, (

eg
, 

EM
LA

) t
o 

fa
ci

lit
at

e 
IV

 
ca

nn
ul

at
io

n 
an

d 
pr

ov
id

e 
ad

eq
ua

te
 a

na
lg

es
ia

 
be

fo
re

 IV
 p

la
ce

m
en

t.

11
6 

yo
un

g 
pa

tie
nt

s 
(7

-1
9 

y 
ol

d)
To

pi
ca

l t
ra

ns
de

rm
al

 
ag

en
t 

gr
ou

p 
=

 5
9

In
tr

ad
er

m
al

 je
t 

in
je

c-
to

r 
gr

ou
p 
=

 5
7

Ch
ild

re
n’

s 
H

os
pi

ta
l a

nd
 

Re
gi

on
al

 M
ed

ic
al

 
Ce

nt
er

 in
 S

ea
tt

le
, 

W
as

hi
ng

to
n

Q
ua

nt
ita

tiv
e

Ra
nd

om
iz

ed
, c

on
tr

ol
le

d 
tr

ia
l

Th
er

e 
w

as
 a

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 p
ai

n 
ra

tin
gs

 (P
 =

 .0
00

1)
 

du
rin

g 
IV

 c
an

nu
la

tio
n 

be
tw

ee
n 

th
e 

to
pi

ca
l t

ra
ns

de
rm

al
 a

ge
nt

 
(m

ed
ia

n 
=

 3
) a

nd
 t

he
 in

tr
ad

er
-

m
al

 je
t 

in
je

ct
or

 (m
ed

ia
n 
=

 0
).

84
%

 o
f p

at
ie

nt
s 

re
po

rt
ed

 n
o 

pa
in

 
at

 t
he

 t
im

e 
of

 t
he

 in
tr

ad
er

m
al

 
je

t 
in

je
ct

or
 li

do
ca

in
e 

ap
pl

ic
a-

tio
n 

co
m

pa
re

d 
w

ith
 6

1%
 in

 t
he

 
to

pi
ca

l t
ra

ns
de

rm
al

 a
ge

nt
 g

ro
up

 
at

 t
he

 t
im

e 
of

 d
re

ss
in

g 
re

m
ov

al
 

(P
 =

 .0
04

).
N

o 
di

ffe
re

nc
es

 w
er

e 
fo

un
d 

in
 

th
e 

nu
m

be
r 

of
 a

tt
em

pt
s 

fo
r 

IV
 

ca
nn

ul
at

io
n.

In
tr

ad
er

m
al

 je
t 

in
je

ct
or

 a
pp

lic
a-

tio
n 

of
 1

%
 b

uf
fe

re
d 

lid
oc

ai
ne

 
be

fo
re

 IV
 c

an
nu

la
tio

n 
is

 n
ot

 
pa

in
fu

l a
nd

 h
as

 b
et

te
r 

an
es

th
et

-
ic

 e
ffe

ct
iv

en
es

s 
co

m
pa

re
d 

w
ith

 
a 

to
pi

ca
l t

ra
ns

de
rm

al
 a

ge
nt

.

La
rg

e 
sa

m
pl

e.
La

ck
 o

f c
on

tr
ol

 g
ro

up
 w

as
 

no
t 

ex
pl

ai
ne

d 
in

 t
he

 
st

ud
y.

Bl
in

di
ng

 o
f s

tu
dy

 p
er

so
n-

ne
l w

as
 n

ot
 p

ro
vi

de
d.

Th
is

 s
tu

dy
 is

 u
se

fu
l t

o 
th

e 
re

se
ar

ch
 to

pi
c 

be
ca

us
e 

it 
te

st
ed

 a
n 

in
tr

ad
er

-
m

al
 je

t 
in

je
ct

or
 lo

ca
l 

an
es

th
et

ic
 a

ga
in

st
 a

 
to

pi
ca

l t
ra

ns
de

rm
al

 
ag

en
t 

to
 m

ea
su

re
 t

he
 

ef
fe

ct
iv

en
es

s 
be

tw
ee

n 
bo

th
, a

nd
 it

 m
ea

su
re

d 
re

le
va

nt
 a

sp
ec

ts
, s

uc
h 

as
 s

uc
ce

ss
fu

l i
ns

er
-

tio
n 

ra
te

, t
im

e,
 a

nd
 

co
nv

en
ie

nc
e.

 It
 a

ls
o 

te
st

ed
 t

he
 h

yp
ot

he
si

s 
th

at
 c

hi
ld

re
n 

w
ou

ld
 

be
 fr

ig
ht

en
ed

 b
y 

th
e 

po
p 

so
un

d,
 y

et
 t

he
 

op
po

si
te

 w
as

 p
ro

ve
n.

 
Al

l o
f t

he
se

 r
es

ul
ts

 
ar

e 
fa

ct
or

s 
th

at
 c

ou
ld

 
in

flu
en

ce
 t

he
 u

se
 o

f 
lo

ca
l a

ne
st

he
tic

s 
by

 
nu

rs
es

.

(c
on

tin
ue

s)



VOLUME 42  |  NUMBER 2  |  MARCH/APRIL 2019  journalofinfusionnursing.com  103

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

Le
vi

tt
 a

nd
 

Zi
em

ba
-D

av
is

, 
20

13
20

Th
e 

pu
rp

os
e 

of
 t

hi
s 

st
ud

y 
w

as
 to

 e
xp

lo
re

 k
no

w
l-

ed
ge

 a
bo

ut
 p

at
ie

nt
 

pr
ef

er
en

ce
s 

fo
r 

pa
in

 
co

nt
ro

l d
ur

in
g 

pe
rip

he
r-

al
 v

en
ou

s 
ca

nn
ul

at
io

n.
Sp

ec
ifi

c 
ai

m
s 

w
er

e 
to

 
(1

) e
lu

ci
da

te
 p

at
ie

nt
s’

 
de

si
re

 to
 b

e 
in

vo
lv

ed
 

in
 d

ec
is

io
ns

 a
bo

ut
 p

ai
n 

m
an

ag
em

en
t;

 (2
) d

et
er

-
m

in
e 

w
he

th
er

 p
at

ie
nt

s 
ha

ve
 a

 p
re

fe
re

nc
e 

fo
r 

di
ffe

re
nt

 p
ai

n 
m

an
ag

e-
m

en
t 

st
ra

te
gi

es
; (

3)
 

de
te

rm
in

e 
pa

tie
nt

 s
at

-
is

fa
ct

io
n 

w
ith

 t
he

 p
ai

n 
m

an
ag

em
en

t 
ch

oi
ce

; 
an

d 
(4

) r
ec

or
d 

pa
in

 
ra

tin
gs

 a
nd

 s
at

is
fa

ct
io

n 
w

ith
 IV

 in
se

rt
io

n.

30
 p

at
ie

nt
s 

re
cr

ui
te

d 
fr

om
 a

 r
ef

er
ra

l h
os

-
pi

ta
l i

n 
th

e 
U

ni
te

d 
St

at
es

Q
ua

nt
ita

tiv
e 

ap
pr

oa
ch

.
Ex

pl
or

at
or

y 
st

ud
y.

Pa
tie

nt
s 

w
er

e 
as

ke
d 

to
 

an
sw

er
 s

om
e 

qu
es

-
tio

ns
 b

ef
or

e 
an

d 
af

te
r 

th
e 

pr
oc

ed
ur

e.
Th

re
e 

gr
ou

ps
: i

nt
ra

de
r-

m
al

 li
do

ca
in

e,
 g

ui
de

d 
im

ag
er

y,
 a

nd
 n

o 
in

te
rv

en
tio

n.

Fo
ur

 p
at

ie
nt

s 
ch

os
e 

th
e 

tr
ad

iti
on

al
 

st
ra

te
gy

 o
f n

o 
pa

in
 c

on
tr

ol
. I

n 
co

nt
ra

st
, 8

6.
6%

 o
f p

ar
tic

ip
an

ts
 

pr
ef

er
re

d 
to

 h
av

e 
pa

in
 c

on
tr

ol
.

Th
e 

st
ud

y 
fo

un
d 

th
at

 p
ai

n 
in

 t
he

 
in

tr
ad

er
m

al
 li

do
ca

in
e 

gr
ou

p 
w

as
 

si
gn

ifi
ca

nt
ly

 lo
w

er
.

Al
l p

ar
tic

ip
an

ts
 in

 t
he

 3
 g

ro
up

s 
re

po
rt

ed
 t

ha
t 

th
e 

pa
tie

nt
’s 

in
vo

lv
em

en
t 

in
 d

ec
is

io
n 

m
ak

in
g 

re
ga

rd
in

g 
pa

in
 m

an
ag

em
en

t 
is

 
ve

ry
 im

po
rt

an
t.

Re
ce

nt
 s

tu
dy

.
Sm

al
l s

am
pl

e 
si

ze
.

St
ud

y 
m

et
ho

do
lo

gy
 w

as
 

un
cl

ea
r.

La
ck

 o
f b

lin
di

ng
 a

nd
 e

qu
al

 
tr

ea
tm

en
t 

lim
it 

its
 r

el
i-

ab
ili

ty
.

Ra
nd

om
iz

at
io

n 
to

 g
ro

up
s 

w
as

 n
ot

 p
os

si
bl

e 
be

ca
us

e 
pa

rt
ic

ip
an

t 
ch

oi
ce

s 
ab

ou
t 

pa
in

 
m

an
ag

em
en

t 
st

ra
te

-
gi

es
 w

er
e 

a 
ke

y 
st

ud
y 

ou
tc

om
e.

D
es

pi
te

 li
m

ita
tio

ns
, 

th
is

 s
tu

dy
 is

 u
se

fu
l 

be
ca

us
e 

it 
ex

pl
or

ed
 

th
e 

im
po

rt
an

ce
 o

f p
ai

n 
m

an
ag

em
en

t 
st

ra
te

-
gi

es
 fo

r 
IV

 in
se

rt
io

n 
fr

om
 p

at
ie

nt
s’

 p
er

-
sp

ec
tiv

es
. I

n 
ad

di
tio

n,
 

its
 im

pl
ic

at
io

ns
 fo

r 
nu

rs
in

g 
pr

ac
tic

e 
ar

e 
pa

rt
ic

ul
ar

ly
 r

el
ev

an
t 

to
 

th
e 

co
nc

er
ns

 o
ut

lin
ed

 
in

 t
hi

s 
ar

tic
le

.

M
at

he
so

n 
et

 a
l, 

20
14

21
Th

e 
st

ud
y 

ai
m

ed
 to

 c
om

-
pa

re
 s

ta
nd

ar
d 

pr
ac

tic
e 

an
d 

3 
m

et
ho

ds
 o

f a
na

l-
ge

si
c 

in
fil

tr
at

io
n 

(0
.7

 m
L 

1%
 li

do
ca

in
e,

 0
.7

 m
L 

bu
ffe

re
d 

1%
 li

do
ca

in
e,

 
or

 0
.7

 m
L 

ba
ct

er
io

st
at

ic
 

sa
lin

e 
to

 d
et

er
m

in
e 

if 
1 

m
et

ho
d 

w
as

 m
or

e 
su

c-
ce

ss
fu

l t
ha

n 
th

e 
ot

he
rs

 
at

 r
ed

uc
in

g 
pa

in
 a

ss
oc

i-
at

ed
 w

ith
 A

BG
 s

am
pl

in
g.

Co
nv

en
ie

nc
e 

sa
m

pl
e 

of
 4

0 
ho

sp
ita

liz
ed

 
pa

tie
nt

s 
at

 O
SF

 
Sa

in
t 

An
th

on
y 

M
ed

ic
al

 C
en

te
r, 

in
 

Ro
ck

fo
rd

, I
lli

no
is

Q
ua

nt
ita

tiv
e,

 ra
nd

om
iz

ed
, 

pa
rt

ia
lly

 b
lin

de
d,

 p
ro

-
sp

ec
tiv

e 
de

si
gn

Co
m

pa
rin

g 
th

e 
no

ni
nt

er
ve

nt
io

n 
gr

ou
p 

w
ith

 t
he

 3
 in

te
rv

en
tio

ns
 

sh
ow

ed
 t

ha
t 

th
e 

bu
ffe

re
d 

(P
 =

 
.0

41
) a

nd
 p

la
in

 li
do

ca
in

e 
(P

 =
 

.0
00

) i
nd

uc
ed

 s
ig

ni
fic

an
tly

 le
ss

 
ar

te
ria

l p
un

ct
ur

e 
pa

in
 t

ha
n 

th
e 

no
ni

nt
er

ve
nt

io
na

l g
ro

up
, b

ut
 

th
er

e 
w

as
 n

o 
st

at
is

tic
al

 s
ig

ni
fi-

ca
nc

e 
w

ith
 t

he
 u

se
 o

f b
ac

te
rio

-
st

at
ic

 s
al

in
e 

(P
 =

 .6
65

).
O

ve
ra

ll,
 p

la
in

 li
do

ca
in

e 
w

as
 t

he
 

in
te

rv
en

tio
n 

th
at

 r
es

ul
te

d 
in

 s
ig

-
ni

fic
an

t 
re

du
ct

io
n 

of
 p

ai
n.

Re
ce

nt
 s

tu
dy

.
Sm

al
l s

am
pl

e 
si

ze
 a

nd
 

pa
rt

ia
l r

an
do

m
iz

at
io

n.
Pa

tie
nt

s 
w

er
e 

tr
ea

te
d 

eq
ua

lly
.

Al
l A

BG
s 

w
er

e 
dr

aw
n 

by
 1

 
re

se
ar

ch
er

; o
ut

co
m

es
 

co
ul

d 
be

 a
ffe

ct
ed

 if
 d

if-
fe

re
nt

 le
ve

ls
 o

f s
ki

ll 
an

d 
ex

pe
rie

nc
e 

of
 a

 g
ro

up
 

of
 h

ea
lth

 p
ro

fe
ss

io
na

ls
 

w
er

e 
in

vo
lv

ed
.

Ba
se

d 
on

 p
at

ie
nt

s 
fr

om
 a

 
si

ng
le

 s
et

tin
g.

Th
e 

st
ud

y 
is

 u
se

fu
l t

o 
su

pp
or

t 
ef

fe
ct

iv
en

es
s 

of
 lo

ca
l a

ne
st

he
si

a 
fo

r 
pr

oc
ed

ur
al

 p
ai

n.
 It

 is
 

al
so

 r
el

ev
an

t 
to

 t
he

 
st

ud
y 

to
pi

c,
 a

s 
th

e 
re

se
ar

ch
er

 is
 a

 n
ur

se
 

w
ho

 h
as

 a
ls

o 
ex

er
i-

m
en

te
d 

w
ith

 w
ay

s 
to

 
re

du
ce

 p
ai

n 
as

so
ci

at
ed

 
w

ith
 a

rt
er

ia
l p

un
ct

ur
e 

fo
r 

AB
G

 s
am

pl
in

g.

(c
on

tin
ue

s)



104  Copyright © 2019 The Authors. Published by Wolters Kluwer Health, Inc. Journal of Infusion Nursing 
     on behalf of the Infusion Nurses Society.

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

M
cN

au
gh

to
n 

et
 a

l, 
20

09
22

Th
e 

st
ud

y 
ai

m
ed

 to
 c

om
-

pa
re

 p
ai

n 
an

d 
an

xi
et

y 
as

so
ci

at
ed

 w
ith

 IV
 c

an
-

nu
la

tio
n 

af
te

r 
pr

et
re

at
-

in
g 

pa
tie

nt
s 

w
ith

 1
%

 
su

bc
ut

an
eo

us
 b

uf
fe

re
d 

lid
oc

ai
ne

, 4
%

 li
do

ca
in

e 
cr

ea
m

, o
r 

no
 a

pp
lic

at
io

n 
of

 lo
ca

l a
ne

st
he

si
a.

70
 m

ed
ic

al
 s

tu
de

nt
 

an
d 

nu
rs

e 
vo

lu
n-

te
er

s 
w

ho
 p

ar
tic

-
ip

at
ed

 in
 h

os
pi

ta
l 

w
or

ks
ho

ps
 fo

r 
IV

 
in

se
rt

io
n 

in
 t

he
 

U
ni

te
d 

St
at

es

Q
ua

nt
ita

tiv
e,

 ra
nd

om
iz

ed
, 

cr
os

so
ve

r
Pa

in
 a

nd
 a

nx
ie

ty
 a

ss
oc

ia
te

d 
w

ith
 

IV
 c

an
nu

la
tio

n 
w

as
 s

ig
ni

fic
an

tly
 

m
in

im
iz

ed
 b

y 
th

e 
us

e 
of

 li
do

-
ca

in
e 

cr
ea

m
 o

r 
in

je
ct

ed
 b

uf
f-

er
ed

 li
do

ca
in

e.
Th

er
e 

w
as

 n
o 

si
gn

ifi
ca

nt
 d

if-
fe

re
nc

e 
in

 a
nx

ie
ty

 s
co

re
s 

in
 

pa
tie

nt
s 

re
ce

iv
in

g 
lid

oc
ai

ne
 

cr
ea

m
 a

nd
 t

ho
se

 in
je

ct
ed

 w
ith

 
bu

ffe
re

d 
lid

oc
ai

ne
.

70
%

 o
f s

ub
je

ct
s 

re
po

rt
ed

 t
ha

t 
th

ey
 w

ou
ld

 a
lw

ay
s 

re
qu

es
t 

bu
ff-

er
ed

 li
do

ca
in

e 
in

 t
he

 fu
tu

re
.

M
an

y 
pa

rt
ic

ip
an

ts
 w

er
e 

in
flu

en
ce

d 
by

 t
he

ir 
po

si
tiv

e 
pe

rs
on

al
 e

xp
e-

rie
nc

es
 in

 r
ec

ei
vi

ng
 lo

ca
l a

ne
s-

th
es

ia
 a

s 
a 

re
as

on
 to

 a
dm

in
is

te
r 

it 
to

 t
he

ir 
pa

tie
nt

s.

Th
e 

sa
m

pl
e 

w
as

 b
ia

se
d 

to
 

he
al

th
 p

ro
fe

ss
io

na
ls

, 
w

hi
ch

 m
ig

ht
 a

ffe
ct

 t
he

 
va

lid
ity

 o
f t

he
 fi

nd
-

in
gs

 in
 te

rm
s 

of
 t

he
ir 

kn
ow

le
dg

e 
ab

ou
t 

lo
ca

l 
an

es
th

es
ia

.
Th

ey
 w

er
e 

no
t 

bl
in

de
d,

 
an

d 
a 

pl
ac

eb
o 

w
as

 
no

t 
us

ed
 b

ec
au

se
 o

f 
th

e 
cl

ai
m

 o
f e

th
ic

al
 

co
ns

id
er

at
io

n.

Th
e 

st
ud

y 
is

 r
el

ev
an

t 
to

 
th

e 
re

se
ar

ch
 to

pi
c,

 in
 

w
hi

ch
 it

 s
up

po
rt

s 
th

e 
ef

fe
ct

iv
en

es
s 

of
 lo

ca
l 

an
es

th
es

ia
 fo

r 
re

du
c-

in
g 

pa
in

 a
nd

 a
nx

ie
ty

 
as

so
ci

at
ed

 w
ith

 IV
 c

an
-

nu
la

tio
n.

 In
te

re
st

in
gl

y,
 

th
e 

st
ud

y 
sh

ow
s 

th
at

 
pe

rs
on

al
 e

xp
er

ie
nc

es
 

of
 p

ar
tic

ip
an

ts
 h

av
e 

in
flu

en
ce

d 
th

ei
r 

pe
r-

ce
pt

io
n 

to
w

ar
d 

us
in

g 
lo

ca
l a

ne
st

he
si

a 
in

 t
he

 
fu

tu
re

 fo
r 

th
em

se
lv

es
 

an
d 

th
ei

r 
pa

tie
nt

s.
 

Th
er

ef
or

e,
 p

er
so

na
l 

ex
pe

rie
nc

e 
co

ul
d 

be
 a

 
fa

ct
or

 t
ha

t 
in

flu
en

ce
s 

nu
rs

es
’ u

se
 o

f l
oc

al
 

an
es

th
es

ia
.

M
irz

ae
i e

t 
al

, 
20

18
23

Th
e 

ai
m

 o
f t

he
 s

tu
dy

 w
as

 
to

 in
ve

st
ig

at
e 

th
e 

ef
fe

ct
 

of
 to

pi
ca

l t
ra

ns
de

rm
al

 
cr

ea
m

, l
id

oc
ai

ne
 s

pr
ay

, 
an

d 
ic

e 
on

 a
rt

er
io

ve
-

no
us

 c
an

nu
la

tio
n 

pa
in

 
in

te
ns

ity
 in

 h
em

od
ia

ly
si

s 
pa

tie
nt

s.

40
 h

em
od

ia
ly

si
s 

pa
tie

nt
s 
>

 1
8 

y 
ol

d 
w

ith
 a

rt
er

io
ve

no
us

 
fis

tu
la

Sh
ah

id
 R

ah
ne

m
oo

n 
H

os
pi

ta
l i

n 
Ya

zd
, 

Ira
n

Q
ua

nt
ita

tiv
e,

 q
ua

si
- 

ex
pe

rim
en

ta
l

Th
e 

re
du

ct
io

n 
in

 m
ea

n 
pa

in
 in

te
n-

si
ty

 w
as

 s
ig

ni
fic

an
tly

 g
re

at
er

 
w

ith
 to

pi
ca

l t
ra

ns
de

rm
al

 c
re

am
 

co
m

pa
re

d 
w

ith
 li

do
ca

in
e 

sp
ra

y 
an

d 
ic

e 
(P

 <
 .0

01
). 

Th
e 

pa
in

 s
co

re
 w

as
 a

ls
o 

si
gn

ifi
-

ca
nt

ly
 d

iff
er

en
t 

be
fo

re
 in

te
rv

en
-

tio
n 

an
d 

af
te

r 
ap

pl
ic

at
io

n 
of

 t
he

 
3 

in
te

rv
en

tio
ns

 (P
 <

 .0
01

).
Th

e 
st

ud
y 

co
nc

lu
de

d 
th

at
 a

ll 
3 

m
et

ho
ds

 o
f i

nt
er

ve
nt

io
n 

w
er

e 
ef

fe
ct

iv
e 

in
 r

ed
uc

in
g 

pa
in

 
in

te
ns

ity
, w

ith
 to

pi
ca

l t
ra

ns
-

de
rm

al
 c

re
am

 e
xe

rt
in

g 
th

e 
gr

ea
te

st
 e

ffe
ct

 in
 d

ec
re

as
in

g 
th

e 
pu

nc
tu

re
-r

el
at

ed
 m

ea
n 

pa
in

 
in

te
ns

ity
 o

f a
rt

er
io

ve
no

us
 fi

st
u-

la
 c

an
nu

la
tio

n.

Cu
rr

en
t 

st
ud

y
Sm

al
l s

am
pl

e 
si

ze
La

ck
 o

f r
an

do
m

iz
at

io
n

Th
is

 is
 a

 re
ce

nt
 s

tu
dy

 
co

m
pa

rin
g 

3 
ty

pe
s 

of
 

lo
ca

l a
ne

st
he

si
a—

a 
to

pi
ca

l t
ra

ns
de

rm
al

 
ag

en
t, 

lid
oc

ai
ne

 s
pr

ay
, 

an
d 

ic
e—

te
st

ed
 o

n 
ar

te
rio

ve
no

us
 c

an
nu

la
-

tio
n 

fo
r 

he
m

od
ia

ly
si

s.
Th

e 
st

ud
y 

pr
ov

id
ed

 a
 

us
ef

ul
 c

om
pa

ris
on

 o
f 

di
ffe

re
nt

 ty
pe

s 
of

 lo
ca

l 
an

es
th

es
ia

 u
se

d 
fo

r 
th

e 
sa

m
e 

pu
rp

os
e 

of
 

re
du

ci
ng

 p
ro

ce
du

ra
l 

pa
in

. T
hi

s 
ca

n 
he

lp
 

de
te

rm
in

e 
th

ei
r p

ra
ct

i-
ca

lit
y 

an
d 

co
nv

en
ie

nc
e 

w
ith

in
 n

ur
si

ng
 p

ra
ct

ic
e.

(c
on

tin
ue

s)



VOLUME 42  |  NUMBER 2  |  MARCH/APRIL 2019  journalofinfusionnursing.com  105

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

M
cN

au
gh

to
n 

et
 a

l, 
20

09
22

Th
e 

st
ud

y 
ai

m
ed

 to
 c

om
-

pa
re

 p
ai

n 
an

d 
an

xi
et

y 
as

so
ci

at
ed

 w
ith

 IV
 c

an
-

nu
la

tio
n 

af
te

r 
pr

et
re

at
-

in
g 

pa
tie

nt
s 

w
ith

 1
%

 
su

bc
ut

an
eo

us
 b

uf
fe

re
d 

lid
oc

ai
ne

, 4
%

 li
do

ca
in

e 
cr

ea
m

, o
r 

no
 a

pp
lic

at
io

n 
of

 lo
ca

l a
ne

st
he

si
a.

70
 m

ed
ic

al
 s

tu
de

nt
 

an
d 

nu
rs

e 
vo

lu
n-

te
er

s 
w

ho
 p

ar
tic

-
ip

at
ed

 in
 h

os
pi

ta
l 

w
or

ks
ho

ps
 fo

r 
IV

 
in

se
rt

io
n 

in
 t

he
 

U
ni

te
d 

St
at

es

Q
ua

nt
ita

tiv
e,

 ra
nd

om
iz

ed
, 

cr
os

so
ve

r
Pa

in
 a

nd
 a

nx
ie

ty
 a

ss
oc

ia
te

d 
w

ith
 

IV
 c

an
nu

la
tio

n 
w

as
 s

ig
ni

fic
an

tly
 

m
in

im
iz

ed
 b

y 
th

e 
us

e 
of

 li
do

-
ca

in
e 

cr
ea

m
 o

r 
in

je
ct

ed
 b

uf
f-

er
ed

 li
do

ca
in

e.
Th

er
e 

w
as

 n
o 

si
gn

ifi
ca

nt
 d

if-
fe

re
nc

e 
in

 a
nx

ie
ty

 s
co

re
s 

in
 

pa
tie

nt
s 

re
ce

iv
in

g 
lid

oc
ai

ne
 

cr
ea

m
 a

nd
 t

ho
se

 in
je

ct
ed

 w
ith

 
bu

ffe
re

d 
lid

oc
ai

ne
.

70
%

 o
f s

ub
je

ct
s 

re
po

rt
ed

 t
ha

t 
th

ey
 w

ou
ld

 a
lw

ay
s 

re
qu

es
t 

bu
ff-

er
ed

 li
do

ca
in

e 
in

 t
he

 fu
tu

re
.

M
an

y 
pa

rt
ic

ip
an

ts
 w

er
e 

in
flu

en
ce

d 
by

 t
he

ir 
po

si
tiv

e 
pe

rs
on

al
 e

xp
e-

rie
nc

es
 in

 r
ec

ei
vi

ng
 lo

ca
l a

ne
s-

th
es

ia
 a

s 
a 

re
as

on
 to

 a
dm

in
is

te
r 

it 
to

 t
he

ir 
pa

tie
nt

s.

Th
e 

sa
m

pl
e 

w
as

 b
ia

se
d 

to
 

he
al

th
 p

ro
fe

ss
io

na
ls

, 
w

hi
ch

 m
ig

ht
 a

ffe
ct

 t
he

 
va

lid
ity

 o
f t

he
 fi

nd
-

in
gs

 in
 te

rm
s 

of
 t

he
ir 

kn
ow

le
dg

e 
ab

ou
t 

lo
ca

l 
an

es
th

es
ia

.
Th

ey
 w

er
e 

no
t 

bl
in

de
d,

 
an

d 
a 

pl
ac

eb
o 

w
as

 
no

t 
us

ed
 b

ec
au

se
 o

f 
th

e 
cl

ai
m

 o
f e

th
ic

al
 

co
ns

id
er

at
io

n.

Th
e 

st
ud

y 
is

 r
el

ev
an

t 
to

 
th

e 
re

se
ar

ch
 to

pi
c,

 in
 

w
hi

ch
 it

 s
up

po
rt

s 
th

e 
ef

fe
ct

iv
en

es
s 

of
 lo

ca
l 

an
es

th
es

ia
 fo

r 
re

du
c-

in
g 

pa
in

 a
nd

 a
nx

ie
ty

 
as

so
ci

at
ed

 w
ith

 IV
 c

an
-

nu
la

tio
n.

 In
te

re
st

in
gl

y,
 

th
e 

st
ud

y 
sh

ow
s 

th
at

 
pe

rs
on

al
 e

xp
er

ie
nc

es
 

of
 p

ar
tic

ip
an

ts
 h

av
e 

in
flu

en
ce

d 
th

ei
r 

pe
r-

ce
pt

io
n 

to
w

ar
d 

us
in

g 
lo

ca
l a

ne
st

he
si

a 
in

 t
he

 
fu

tu
re

 fo
r 

th
em

se
lv

es
 

an
d 

th
ei

r 
pa

tie
nt

s.
 

Th
er

ef
or

e,
 p

er
so

na
l 

ex
pe

rie
nc

e 
co

ul
d 

be
 a

 
fa

ct
or

 t
ha

t 
in

flu
en

ce
s 

nu
rs

es
’ u

se
 o

f l
oc

al
 

an
es

th
es

ia
.

M
irz

ae
i e

t 
al

, 
20

18
23

Th
e 

ai
m

 o
f t

he
 s

tu
dy

 w
as

 
to

 in
ve

st
ig

at
e 

th
e 

ef
fe

ct
 

of
 to

pi
ca

l t
ra

ns
de

rm
al

 
cr

ea
m

, l
id

oc
ai

ne
 s

pr
ay

, 
an

d 
ic

e 
on

 a
rt

er
io

ve
-

no
us

 c
an

nu
la

tio
n 

pa
in

 
in

te
ns

ity
 in

 h
em

od
ia

ly
si

s 
pa

tie
nt

s.

40
 h

em
od

ia
ly

si
s 

pa
tie

nt
s 
>

 1
8 

y 
ol

d 
w

ith
 a

rt
er

io
ve

no
us

 
fis

tu
la

Sh
ah

id
 R

ah
ne

m
oo

n 
H

os
pi

ta
l i

n 
Ya

zd
, 

Ira
n

Q
ua

nt
ita

tiv
e,

 q
ua

si
- 

ex
pe

rim
en

ta
l

Th
e 

re
du

ct
io

n 
in

 m
ea

n 
pa

in
 in

te
n-

si
ty

 w
as

 s
ig

ni
fic

an
tly

 g
re

at
er

 
w

ith
 to

pi
ca

l t
ra

ns
de

rm
al

 c
re

am
 

co
m

pa
re

d 
w

ith
 li

do
ca

in
e 

sp
ra

y 
an

d 
ic

e 
(P

 <
 .0

01
). 

Th
e 

pa
in

 s
co

re
 w

as
 a

ls
o 

si
gn

ifi
-

ca
nt

ly
 d

iff
er

en
t 

be
fo

re
 in

te
rv

en
-

tio
n 

an
d 

af
te

r 
ap

pl
ic

at
io

n 
of

 t
he

 
3 

in
te

rv
en

tio
ns

 (P
 <

 .0
01

).
Th

e 
st

ud
y 

co
nc

lu
de

d 
th

at
 a

ll 
3 

m
et

ho
ds

 o
f i

nt
er

ve
nt

io
n 

w
er

e 
ef

fe
ct

iv
e 

in
 r

ed
uc

in
g 

pa
in

 
in

te
ns

ity
, w

ith
 to

pi
ca

l t
ra

ns
-

de
rm

al
 c

re
am

 e
xe

rt
in

g 
th

e 
gr

ea
te

st
 e

ffe
ct

 in
 d

ec
re

as
in

g 
th

e 
pu

nc
tu

re
-r

el
at

ed
 m

ea
n 

pa
in

 
in

te
ns

ity
 o

f a
rt

er
io

ve
no

us
 fi

st
u-

la
 c

an
nu

la
tio

n.

Cu
rr

en
t 

st
ud

y
Sm

al
l s

am
pl

e 
si

ze
La

ck
 o

f r
an

do
m

iz
at

io
n

Th
is

 is
 a

 re
ce

nt
 s

tu
dy

 
co

m
pa

rin
g 

3 
ty

pe
s 

of
 

lo
ca

l a
ne

st
he

si
a—

a 
to

pi
ca

l t
ra

ns
de

rm
al

 
ag

en
t, 

lid
oc

ai
ne

 s
pr

ay
, 

an
d 

ic
e—

te
st

ed
 o

n 
ar

te
rio

ve
no

us
 c

an
nu

la
-

tio
n 

fo
r 

he
m

od
ia

ly
si

s.
Th

e 
st

ud
y 

pr
ov

id
ed

 a
 

us
ef

ul
 c

om
pa

ris
on

 o
f 

di
ffe

re
nt

 ty
pe

s 
of

 lo
ca

l 
an

es
th

es
ia

 u
se

d 
fo

r 
th

e 
sa

m
e 

pu
rp

os
e 

of
 

re
du

ci
ng

 p
ro

ce
du

ra
l 

pa
in

. T
hi

s 
ca

n 
he

lp
 

de
te

rm
in

e 
th

ei
r p

ra
ct

i-
ca

lit
y 

an
d 

co
nv

en
ie

nc
e 

w
ith

in
 n

ur
si

ng
 p

ra
ct

ic
e.

(c
on

tin
ue

s)

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

Pa
pa

 a
nd

 
Ze

m
ps

ky
, 

20
10

24

Th
e 

pu
rp

os
e 

of
 t

he
 s

tu
dy

 
w

as
 to

 e
xa

m
in

e 
nu

rs
es

’ 
at

tit
ud

es
 to

w
ar

d 
an

d 
ex

pe
rie

nc
e 

w
ith

 v
en

ou
s 

ac
ce

ss
 p

ai
n 

in
 p

ed
ia

tr
ic

 
pa

tie
nt

s,
 a

nd
 t

he
ir 

pe
r-

ce
pt

io
ns

 o
f t

he
 v

al
ue

 o
f 

cu
rr

en
t 

te
ch

ni
qu

es
 u

se
d 

fo
r 

m
an

ag
in

g 
su

ch
 p

ai
n.

21
87

 n
ur

se
s 

w
ho

 w
er

e 
m

em
be

rs
 o

f 3
 n

ur
s-

in
g 

so
ci

et
ie

s 
ba

se
d 

in
 t

he
 U

ni
te

d 
St

at
es

: 
th

e 
Em

er
ge

nc
y 

N
ur

se
s 

As
so

ci
at

io
n,

 
th

e 
In

fu
si

on
 N

ur
se

s 
So

ci
et

y,
 a

nd
 t

he
 

So
ci

et
y 

of
 P

ed
ia

tr
ic

 
N

ur
se

s

Q
ua

nt
ita

tiv
e

W
eb

-b
as

ed
 s

ur
ve

y
Re

sp
on

de
nt

s 
in

di
ca

te
d 

th
at

 in
se

rt
in

g 
an

 IV
 c

at
he

te
r i

n 
a 

fe
ar

fu
l, 

an
xi

ou
s 

ch
ild

 w
as

 c
ha

lle
ng

in
g 

(9
6%

).
N

on
ph

ar
m

ac
ol

og
ic

 te
ch

ni
qu

es
 

w
er

e 
fr

eq
ue

nt
ly

 u
se

d 
bu

t w
er

e 
pe

rc
ei

ve
d 

as
 in

su
ffi

ci
en

t f
or

 a
lle

-
vi

at
in

g 
pa

in
 w

he
n 

us
ed

 a
lo

ne
. 

To
pi

ca
l l

oc
al

 a
ne

st
he

tic
s 

w
er

e 
de

em
ed

 m
or

e 
ef

fe
ct

iv
e,

 b
ut

 a
re

 
us

ed
 le

ss
 o

ft
en

.
M

os
t 

re
sp

on
de

nt
s 

ag
re

ed
 t

ha
t 

im
pr

ov
ed

 p
ai

n 
m

an
ag

em
en

t 
en

ha
nc

es
 t

he
ir 

sa
tis

fa
ct

io
n 

w
ith

 
th

ei
r 

jo
b 

pe
rf

or
m

an
ce

 (9
1%

), 
in

cr
ea

se
s 

jo
b 

sa
tis

fa
ct

io
n 

(8
1%

), 
in

cr
ea

se
s 

po
si

tiv
e 

re
la

tio
ns

hi
p 

w
ith

 p
at

ie
nt

s 
an

d 
fa

m
ili

es
 

(9
1%

), 
an

d 
po

si
tiv

el
y 

im
pa

ct
s 

th
e 

ho
sp

ita
l e

xp
er

ie
nc

e 
fo

r 
ch

il-
dr

en
 a

nd
 t

he
ir 

fa
m

ili
es

 (9
7%

).
M

os
t n

ur
se

s 
(9

2%
) a

gr
ee

d 
th

at
 

an
 e

ffe
ct

iv
e,

 fa
st

-a
ct

in
g,

 to
pi

ca
l 

lo
ca

l a
ne

st
he

tic
 w

ou
ld

 b
en

ef
it 

pe
di

at
ric

 p
at

ie
nt

s,
 th

ei
r 

fa
m

ili
es

, 
an

d 
th

e 
nu

rs
es

 w
ho

 tr
ea

t t
he

m
.

La
rg

e,
 r

ep
re

se
nt

at
iv

e 
sa

m
pl

e.
W

rit
te

n 
la

ng
ua

ge
 is

 v
er

y 
cl

ea
r.

D
et

ai
le

d 
pr

ov
is

io
n 

of
 

da
ta

.
It 

di
d 

no
t 

sp
ec

ify
 w

hi
ch

 
ty

pe
s 

of
 to

pi
ca

l a
ne

s-
th

es
ia

 a
re

 u
se

d 
in

 
th

os
e 

se
tt

in
gs

.

Al
th

ou
gh

 it
 o

nl
y 

fo
cu

se
d 

on
 p

ed
ia

tr
ic

 s
et

tin
gs

, 
th

e 
st

ud
y 

id
en

tif
ie

d 
so

m
e 

im
po

rt
an

t 
fa

c-
to

rs
 t

ha
t 

ca
n 

hi
nd

er
 

th
e 

us
e 

of
 to

pi
ca

l l
oc

al
 

an
es

th
et

ic
s 

fo
r 

IV
 c

an
-

nu
la

tio
n 

fr
om

 t
he

 p
er

-
sp

ec
tiv

es
 o

f t
he

 n
ur

se
s 

w
ho

 p
er

fo
rm

ed
 t

he
se

 
pr

oc
ed

ur
es

, w
hi

ch
 

su
pp

or
ts

 t
he

 r
es

ea
rc

h 
to

pi
c.

Pa
ge

 a
nd

 T
ay

lo
r, 

20
10

25
Th

e 
st

ud
y’

s 
ai

m
 w

as
 to

 
co

m
pa

re
 t

he
 e

ff
ic

ac
y,

 
ac

ce
pt

ab
ili

ty
, a

nd
 s

af
et

y 
of

 a
 to

pi
ca

l v
ap

oc
oo

la
nt

 
al

ka
ne

 s
pr

ay
 a

nd
 1

%
 

pl
ai

n 
su

bc
ut

an
eo

us
 li

do
-

ca
in

e 
in

 r
ed

uc
in

g 
pa

in
 

fr
om

 IV
 c

an
nu

la
tio

n.

Co
nv

en
ie

nc
e 

sa
m

pl
e 

of
 2

20
 a

du
lt 

an
d 

pe
di

at
ric

 
pa

rt
ic

ip
an

ts
 in

 a
 

m
et

ro
po

lit
an

 E
D

Q
ua

nt
ita

tiv
e,

 n
on

bl
in

de
d,

 
ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l

O
ve

ra
ll,

 v
ap

oc
oo

la
nt

 s
pr

ay
 w

as
 

le
ss

 p
ai

nf
ul

 to
 a

dm
in

is
te

r 
bu

t 
le

ss
 e

ffe
ct

iv
e 

in
 d

ec
re

as
in

g 
ca

n-
nu

la
tio

n 
pa

in
 t

ha
n 

lid
oc

ai
ne

. 
Va

po
co

ol
an

t 
sp

ra
y 

w
as

 a
ss

oc
ia

t-
ed

 w
ith

 g
re

at
er

 c
an

nu
la

tio
n 

su
cc

es
s 

(8
3.

6%
 v

s 
67

.3
%

; 
P 
=

 .0
05

), 
le

ss
 t

im
e 

to
 a

dm
in

-
is

te
r 

(m
ed

ia
n 

9.
0 

vs
 8

4.
5 

s;
 

P 
<

 .0
01

), 
an

d 
m

or
e 

st
af

f 
co

nv
en

ie
nc

e 
(m

ed
ia

n 
5 

vs
 4

; 
P 
<

 .0
01

) t
ha

n 
lid

oc
ai

ne
.

O
ve

ra
ll 

pa
tie

nt
 s

at
is

fa
ct

io
n 

sc
or

es
 

w
er

e 
si

m
ila

r.
Va

po
co

ol
an

t 
sp

ra
y 

of
fe

rs
 a

 u
se

fu
l 

al
te

rn
at

iv
e 

in
 t

he
 E

D
 s

et
tin

g.

La
rg

e,
 m

ix
ed

 s
am

pl
e 

of
 

ad
ul

ts
 a

nd
 c

hi
ld

re
n.

Eq
ua

l a
llo

ca
tio

n 
of

 1
10

 
pa

rt
ic

ip
an

ts
 fo

r 
ea

ch
 

gr
ou

p 
fo

r 
a 

to
ta

l o
f 2

20
 

pa
rt

ic
ip

an
ts

.
Pr

ov
id

ed
 c

le
ar

 a
nd

 r
ic

h 
de

ta
ils

 o
f i

nf
or

m
at

io
n.

Pr
ac

tic
e 

lo
ca

tio
n 

w
as

 n
ot

 
id

en
tif

ie
d.

La
ck

 o
f c

on
tr

ol
 g

ro
up

 w
as

 
no

t 
ex

pl
ai

ne
d.

St
ud

y 
w

as
 n

ot
 b

lin
de

d.

Tw
o 

ty
pe

s 
of

 lo
ca

l a
ne

s-
th

es
ia

 w
er

e 
st

ud
ie

d,
 

w
hi

ch
 p

ro
vi

de
d 

a 
us

e-
fu

l c
om

pa
ris

on
 a

m
on

g 
ot

he
r 

ty
pe

s 
of

 lo
ca

l 
an

es
th

es
ia

 u
se

d 
fo

r 
th

e 
sa

m
e 

pu
rp

os
es

 a
s 

th
is

 s
tu

dy
.

M
os

t 
im

po
rt

an
t,

 it
 p

oi
nt

-
ed

 a
t 

co
nt

rib
ut

in
g 

fa
c-

to
rs

 t
ha

t 
ca

n 
in

flu
en

ce
 

th
e 

us
e 

of
 lo

ca
l a

ne
s-

th
es

ia
 b

y 
nu

rs
es

, s
uc

h 
as

 s
uc

ce
ss

fu
l I

V 
in

se
r-

tio
n,

 a
dm

in
is

tr
at

io
n 

tim
e,

 a
nd

 s
at

is
fa

ct
io

n,
 

w
hi

ch
 h

el
ps

 s
up

po
rt

 
th

is
 r

es
ea

rc
h 

st
ud

y.

(c
on

tin
ue

s)



106  Copyright © 2019 The Authors. Published by Wolters Kluwer Health, Inc. Journal of Infusion Nursing 
     on behalf of the Infusion Nurses Society.

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

Ro
st

am
i e

t 
al

, 
20

06
26

Th
e 

ai
m

 o
f t

he
 s

tu
dy

 w
as

 
to

 d
et

er
m

in
e 

th
e 

ef
fe

ct
 

of
 lo

ca
l a

pp
lic

at
io

n 
of

 ic
e 

fo
r 

3 
m

in
 p

rio
r 

to
 v

en
ip

un
ct

ur
e 

on
 

pa
in

-r
el

at
ed

 r
es

po
ns

es
 

in
 s

ch
oo

l-a
ge

d 
ch

ild
re

n.

80
 c

hi
ld

re
n 

(6
-1

2 
y 

ol
d)

 in
 a

 p
ed

ia
tr

ic
 

em
er

ge
nc

y 
de

pa
rt

-
m

en
t 

of
 a

 p
ed

ia
tr

ic
 

ce
nt

er
, i

n 
Ah

w
az

, 
Ira

n

Q
ua

nt
ita

tiv
e

Q
ua

si
-e

xp
er

im
en

ta
l

N
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 in
 p

hy
s-

io
lo

gi
ca

l r
es

po
ns

es
 b

ef
or

e 
an

d 
af

te
r 

th
e 

pr
oc

ed
ur

e 
be

tw
ee

n 
th

e 
2 

gr
ou

ps
 (P

 =
 .0

7)
. 

H
ow

ev
er

, b
eh

av
io

ra
l a

nd
 s

ub
-

je
ct

iv
e 

re
sp

on
se

s 
be

fo
re

 a
nd

 
af

te
r 

th
e 

pr
oc

ed
ur

e 
w

er
e 

lo
w

er
 

in
 t

he
 te

st
 g

ro
up

 (P
 =

 .0
01

1 
an

d 
P 
=

 .0
09

7,
 r

es
pe

ct
iv

el
y)

.
Th

e 
st

ud
y 

co
nc

lu
de

d 
th

at
 t

he
 

ap
pl

ic
at

io
n 

of
 ic

e 
to

 s
ki

n 
pr

io
r 

to
 v

en
ou

s 
pu

nc
tu

re
 c

an
 b

e 
an

 
ef

fe
ct

iv
e 

an
d 

sa
fe

 in
te

rv
en

tio
n 

fo
r 

re
du

ci
ng

 r
el

at
ed

 p
ai

n.

Cl
ea

r 
an

d 
ac

cu
ra

te
 m

ea
-

su
re

m
en

ts
 p

ro
vi

de
d

La
ck

 o
f r

an
do

m
iz

at
io

n 
an

d 
bl

in
di

ng

Ap
pl

ic
at

io
n 

of
 ic

e 
is

 
an

ot
he

r 
te

ch
ni

qu
e 

th
at

 c
an

 b
e 

us
ed

 b
y 

nu
rs

es
 a

s 
an

 a
lte

r-
na

tiv
e 

fo
r 

pr
oc

ed
ur

-
al

 p
ai

n 
re

du
ct

io
n 

be
ca

us
e 

it 
is

 n
on

in
-

va
si

ve
, n

on
ph

ar
m

a-
co

lo
gi

c,
 in

ex
pe

ns
iv

e,
 

an
d 

re
ad

ily
 a

va
ila

bl
e,

 
es

pe
ci

al
ly

 w
he

n 
lo

ca
l 

an
es

th
es

ia
 is

 n
ot

 a
va

il-
ab

le
 o

r 
no

t 
of

fe
re

d 
to

 
pa

tie
nt

s 
in

 s
om

e 
se

t-
tin

gs
. T

hi
s 

st
ud

y 
is

 a
ls

o 
be

ne
fic

ia
l t

o 
co

m
pa

re
 

w
ith

 s
im

ila
r 

st
ud

ie
s 

co
nd

uc
te

d 
on

 a
du

lts
 

fo
r 

th
e 

sa
m

e 
pu

rp
os

e.

Sa
do

 a
nd

 D
ea

ki
n,

 
20

05
27

Th
is

 s
tu

dy
 m

ea
su

re
d 

th
e 

pr
ev

al
en

ce
 o

f t
he

 u
se

 
of

 lo
ca

l a
ne

st
he

si
a 

fo
r 

ve
no

us
 c

an
nu

la
tio

n 
an

d 
AB

G
 s

am
pl

in
g 

by
  

ph
ys

ic
ia

ns
.

17
8 

an
es

th
et

is
ts

, a
nd

 
m

ed
ic

al
 a

nd
 s

ur
gi

ca
l 

ph
ys

ic
ia

ns
 in

 8
 h

os
-

pi
ta

ls
 in

 t
he

 U
ni

te
d 

Ki
ng

do
m

Q
ua

nt
ita

tiv
e

D
at

a 
co

lle
ct

ed
 t

hr
ou

gh
 a

 
pr

in
te

d 
qu

es
tio

nn
ai

re

60
%

 o
f a

ne
st

he
tis

ts
 w

er
e 

us
in

g 
lo

ca
l a

ne
st

he
si

a 
fo

r 
th

es
e 

pr
o-

ce
du

re
s 

co
m

pa
re

d 
w

ith
 2

%
 o

f 
w

ar
d 

ph
ys

ic
ia

ns
.

La
rg

e 
sa

m
pl

e.
Th

e 
st

ud
y 

w
as

 c
on

du
ct

ed
 

10
 y

 a
go

.
Th

e 
st

ud
y 

ha
s 

be
en

 c
ite

d 
m

ul
tip

le
 t

im
es

.
Br

ie
f d

es
cr

ip
tio

n 
pr

ov
id

ed
 

in
 t

he
 s

tu
dy

.
Fa

ct
or

s 
re

le
va

nt
 to

 t
he

 
is

su
e 

w
er

e 
di

sc
us

se
d 

ba
se

d 
on

 o
bs

er
vi

ng
 

an
d 

ta
lk

in
g 

to
 d

oc
to

rs
, 

bu
t 

th
ey

 w
er

e 
no

t 
su

p-
po

rt
ed

 w
ith

 e
vi

de
nc

e.

Th
is

 s
tu

dy
 is

 u
se

fu
l 

be
ca

us
e 

th
e 

m
ai

n 
co

nc
ep

t 
is

 r
el

ev
an

t 
to

 t
he

 r
es

ea
rc

h 
to

pi
c 

of
 t

hi
s 

ar
tic

le
. W

hi
le

 
nu

rs
es

 in
 S

au
di

 A
ra

bi
a 

ar
e 

pe
rf

or
m

in
g 

th
es

e 
pr

oc
ed

ur
es

, t
hi

s 
ar

ti-
cl

e 
in

 p
ar

tic
ul

ar
 m

ay
 

as
si

st
 in

 id
en

tif
yi

ng
 

so
m

e 
fa

ct
or

s 
th

at
 le

ad
 

to
 s

im
ila

r 
pr

ac
tic

e 
of

 
di

sr
eg

ar
di

ng
 t

he
 u

se
 

of
 lo

ca
l a

ne
st

he
si

a 
by

 
ph

ys
ic

ia
ns

 fo
r 

th
es

e 
pr

oc
ed

ur
es

.

Ab
br

ev
ia

tio
ns

: A
BG

, a
rt

er
ia

l b
lo

od
 g

as
; E

D
, e

m
er

ge
nc

y 
de

pa
rt

m
en

t;
 F

, f
em

al
e;

 IQ
R,

 in
te

rq
ua

rt
ile

 ra
ng

e;
 IV

, i
nt

ra
ve

no
us

; M
, m

al
e;

 R
N

, r
eg

is
te

re
d 

nu
rs

e.



VOLUME 42  |  NUMBER 2  |  MARCH/APRIL 2019  journalofinfusionnursing.com  107

A
P

P
E

N
D

IX
 1

Li
te

ra
tu

re
 R

ev
ie

w
 (

Co
nt

in
ue

d)

A
ut

ho
r 

an
d 

D
at

e
A

im
/O

bj
ec

ti
ve

Sa
m

pl
e 

an
d 

Se
tt

in
g

M
et

ho
ds

 a
nd

 
M

et
ho

do
lo

gy
M

aj
or

 F
in

di
ng

s
Li

m
it

at
io

ns
 a

nd
 R

ig
or

/
Va

lid
it

y
Si

gn
ifi

ca
nc

e 
to

 t
he

 
Is

su
e

Ro
st

am
i e

t 
al

, 
20

06
26

Th
e 

ai
m

 o
f t

he
 s

tu
dy

 w
as

 
to

 d
et

er
m

in
e 

th
e 

ef
fe

ct
 

of
 lo

ca
l a

pp
lic

at
io

n 
of

 ic
e 

fo
r 

3 
m

in
 p

rio
r 

to
 v

en
ip

un
ct

ur
e 

on
 

pa
in

-r
el

at
ed

 r
es

po
ns

es
 

in
 s

ch
oo

l-a
ge

d 
ch

ild
re

n.

80
 c

hi
ld

re
n 

(6
-1

2 
y 

ol
d)

 in
 a

 p
ed

ia
tr

ic
 

em
er

ge
nc

y 
de

pa
rt

-
m

en
t 

of
 a

 p
ed

ia
tr

ic
 

ce
nt

er
, i

n 
Ah

w
az

, 
Ira

n

Q
ua

nt
ita

tiv
e

Q
ua

si
-e

xp
er

im
en

ta
l

N
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 in
 p

hy
s-

io
lo

gi
ca

l r
es

po
ns

es
 b

ef
or

e 
an

d 
af

te
r 

th
e 

pr
oc

ed
ur

e 
be

tw
ee

n 
th

e 
2 

gr
ou

ps
 (P

 =
 .0

7)
. 

H
ow

ev
er

, b
eh

av
io

ra
l a

nd
 s

ub
-

je
ct

iv
e 

re
sp

on
se

s 
be

fo
re

 a
nd

 
af

te
r 

th
e 

pr
oc

ed
ur

e 
w

er
e 

lo
w

er
 

in
 t

he
 te

st
 g

ro
up

 (P
 =

 .0
01

1 
an

d 
P 
=

 .0
09

7,
 r

es
pe

ct
iv

el
y)

.
Th

e 
st

ud
y 

co
nc

lu
de

d 
th

at
 t

he
 

ap
pl

ic
at

io
n 

of
 ic

e 
to

 s
ki

n 
pr

io
r 

to
 v

en
ou

s 
pu

nc
tu

re
 c

an
 b

e 
an

 
ef

fe
ct

iv
e 

an
d 

sa
fe

 in
te

rv
en

tio
n 

fo
r 

re
du

ci
ng

 r
el

at
ed

 p
ai

n.

Cl
ea

r 
an

d 
ac

cu
ra

te
 m

ea
-

su
re

m
en

ts
 p

ro
vi

de
d

La
ck

 o
f r

an
do

m
iz

at
io

n 
an

d 
bl

in
di

ng

Ap
pl

ic
at

io
n 

of
 ic

e 
is

 
an

ot
he

r 
te

ch
ni

qu
e 

th
at

 c
an

 b
e 

us
ed

 b
y 

nu
rs

es
 a

s 
an

 a
lte

r-
na

tiv
e 

fo
r 

pr
oc

ed
ur

-
al

 p
ai

n 
re

du
ct

io
n 

be
ca

us
e 

it 
is

 n
on

in
-

va
si

ve
, n

on
ph

ar
m

a-
co

lo
gi

c,
 in

ex
pe

ns
iv

e,
 

an
d 

re
ad

ily
 a

va
ila

bl
e,

 
es

pe
ci

al
ly

 w
he

n 
lo

ca
l 

an
es

th
es

ia
 is

 n
ot

 a
va

il-
ab

le
 o

r 
no

t 
of

fe
re

d 
to

 
pa

tie
nt

s 
in

 s
om

e 
se

t-
tin

gs
. T

hi
s 

st
ud

y 
is

 a
ls

o 
be

ne
fic

ia
l t

o 
co

m
pa

re
 

w
ith

 s
im

ila
r 

st
ud

ie
s 

co
nd

uc
te

d 
on

 a
du

lts
 

fo
r 

th
e 

sa
m

e 
pu

rp
os

e.

Sa
do

 a
nd

 D
ea

ki
n,

 
20

05
27

Th
is

 s
tu

dy
 m

ea
su

re
d 

th
e 

pr
ev

al
en

ce
 o

f t
he

 u
se

 
of

 lo
ca

l a
ne

st
he

si
a 

fo
r 

ve
no

us
 c

an
nu

la
tio

n 
an

d 
AB

G
 s

am
pl

in
g 

by
  

ph
ys

ic
ia

ns
.

17
8 

an
es

th
et

is
ts

, a
nd

 
m

ed
ic

al
 a

nd
 s

ur
gi

ca
l 

ph
ys

ic
ia

ns
 in

 8
 h

os
-

pi
ta

ls
 in

 t
he

 U
ni

te
d 

Ki
ng

do
m

Q
ua

nt
ita

tiv
e

D
at

a 
co

lle
ct

ed
 t

hr
ou

gh
 a

 
pr

in
te

d 
qu

es
tio

nn
ai

re

60
%

 o
f a

ne
st

he
tis

ts
 w

er
e 

us
in

g 
lo

ca
l a

ne
st

he
si

a 
fo

r 
th

es
e 

pr
o-

ce
du

re
s 

co
m

pa
re

d 
w

ith
 2

%
 o

f 
w

ar
d 

ph
ys

ic
ia

ns
.

La
rg

e 
sa

m
pl

e.
Th

e 
st

ud
y 

w
as

 c
on

du
ct

ed
 

10
 y

 a
go

.
Th

e 
st

ud
y 

ha
s 

be
en

 c
ite

d 
m

ul
tip

le
 t

im
es

.
Br

ie
f d

es
cr

ip
tio

n 
pr

ov
id

ed
 

in
 t

he
 s

tu
dy

.
Fa

ct
or

s 
re

le
va

nt
 to

 t
he

 
is

su
e 

w
er

e 
di

sc
us

se
d 

ba
se

d 
on

 o
bs

er
vi

ng
 

an
d 

ta
lk

in
g 

to
 d

oc
to

rs
, 

bu
t 

th
ey

 w
er

e 
no

t 
su

p-
po

rt
ed

 w
ith

 e
vi

de
nc

e.

Th
is

 s
tu

dy
 is

 u
se

fu
l 

be
ca

us
e 

th
e 

m
ai

n 
co

nc
ep

t 
is

 r
el

ev
an

t 
to

 t
he

 r
es

ea
rc

h 
to

pi
c 

of
 t

hi
s 

ar
tic

le
. W

hi
le

 
nu

rs
es

 in
 S

au
di

 A
ra

bi
a 

ar
e 

pe
rf

or
m

in
g 

th
es

e 
pr

oc
ed

ur
es

, t
hi

s 
ar

ti-
cl

e 
in

 p
ar

tic
ul

ar
 m

ay
 

as
si

st
 in

 id
en

tif
yi

ng
 

so
m

e 
fa

ct
or

s 
th

at
 le

ad
 

to
 s

im
ila

r 
pr

ac
tic

e 
of

 
di

sr
eg

ar
di

ng
 t

he
 u

se
 

of
 lo

ca
l a

ne
st

he
si

a 
by

 
ph

ys
ic

ia
ns

 fo
r 

th
es

e 
pr

oc
ed

ur
es

.

Ab
br

ev
ia

tio
ns

: A
BG

, a
rt

er
ia

l b
lo

od
 g

as
; E

D
, e

m
er

ge
nc

y 
de

pa
rt

m
en

t;
 F

, f
em

al
e;

 IQ
R,

 in
te

rq
ua

rt
ile

 ra
ng

e;
 IV

, i
nt

ra
ve

no
us

; M
, m

al
e;

 R
N

, r
eg

is
te

re
d 

nu
rs

e.

APPENDIX 2

Themes From the Literature
Themes Element Sources

Effectiveness of local anesthesia; total  
articles = 11

Intradermal injections Matheson et al, 201421

McNaughton et al, 200922

Burke et al, 201114

Hudson et al, 200618

Intradermal needleless device Crowley et al, 20118

Hajiseyedjavady et al, 20129

Jimenez et al, 200619

Topical anesthetics Hijazi et al, 200917

Papa and Zempsky, 201024

Crowley et al, 20118

Page and Taylor, 201025

Mirzaei et al, 201823

Other strategies for procedural pain manage-
ment; total articles = 5

Application of ice Haynes, 201516

Crowley et al, 20118

Rostami et al, 200626

Mirzaei et al, 201823

Behavioral intervention Papa and Zempsky, 201024

Crowley et al, 20118

Other benefits of local anesthesia; total 
articles = 9

Successful insertion Hudson et al, 200618

Crowley et al, 20118

Hajiseyedjavady et al, 20129

Jimenez et al, 200619

Improve satisfaction Hijazi et al, 200917

Papa and Zempsky, 201024

Page and Taylor, 201025

Hajiseyedjavady et al, 20129

Levitt and Ziemba-Davis, 201320

McNaughton et al, 200922

Barriers of low use of local anesthesia; total 
articles = 9

Underestimation of procedural pain Sado and Deakin, 200527

Czarnecki et al, 201115

Time concerns Hijazi et al, 200917

Page and Taylor, 201025

Papa and Zempsky, 201024

Hudson et al, 200618

Czarnecki et al, 201115

Hajiseyedjavady et al, 20129

Jimenez et al, 200619

Drug preorder Hudson et al, 200618

Papa and Zempsky, 201024

Czarnecki et al, 201115

Cost Hudson et al, 200618

Page and Taylor, 201025

Burke et al, 201114

Jimenez et al, 200619


