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Research Proposal:  Option A
Fear of pain during IV insertion causes many children and adults to experience anxiety prior to a healthcare visit.  Children and adults find themselves reaching high levels of distress in anticipation of receiving a needle stick.  Various studies have been performed to determine the best and least expensive approach to intradermal and topical anesthesia prior to IV cannulation.  Intradermal injections have been proven to relieve pain with IV cannulation; however, patients must still endure not one but two needle sticks.  What can nurses do, other than intradermal injections, to provide effective relief for IV cannulation? The purpose of this study, is to determine if pain levels decrease with the use of topical anesthetics compared to intradermal injections prior to IV cannulation?  This proposed study seeks to determine if topical anesthetics are as effective as intradermal anesthetics prior to IV cannulation.
Review of Literature
Past studies of evidence-based research is the foundation from which all future studies must be based.  Four articles have been chosen to evaluate past research studies specific to the use and effects of topical and intradermal anesthetics.  The studies focus on patient’s perceived pain levels in responses to topical or intradermal anesthetic use prior to IV cannulation.  The articles will be reviewed for design type, methodology used, variables, results, and conclusions.
Article 1:  Effect of Topical Alkane Vapocoolant Spray on Pain With Intravenous Cannulation in Patients in Emergency Departments:  Randomized Double-Blind Placebo Controlled.
The study by Hijazi, Taylor, and Richardson (2009), was performed to “assess the efficacy, acceptability, and safety of a topical alkane vapocoolant in reducing pain during intravenous cannulation in adults [Abstract].”  Hijazi, Taylor, and Richardson (2009), used a “Randomized double-blind placebo controlled trial” design to measure pain and discomfort with IV cannulation after spraying either water or vapocoolant from a designated distance for a period of 2 seconds.  (Hijazi, Taylor, & Richardson, 2009)   Burns and Grove (2009) define randomized clinical trials as, “Classic means of examining the effects of various treatments in which the effects of a treatment are examined by comparing the treatment group with no-treatment group (pp. 717-718).” 
The sample included 201 adults with 54% being male and 46% female. The participants consisted of a convenience sample that fit the criteria established. The participants were given a verbal and written explanation of the study.  Written consent was obtained before participants were allowed to take part in the study.  The participants were placed in a randomized block design using a computerized random number generator. (Hijazi, Taylor, & Richardson, 2009)  Burns and Grove (2009) defines randomized block designs as, “Experimental design in which the researcher includes subjects with various levels of an extraneous variable in the sample but controls the numbers of subjects at each level of the variable and their random assignment to groups within the study (p. 717).”
The independent variables were the vapocoolant spray, that was a cold spray combination of propane, butane, and pentane blended with added fragrance and a pure water spray with hydrocarbon propellant (control). The dependent variable was the pain level the participants experienced.  (Hijazi, Taylor, & Richardson, 2009)
According to Hijazi, Taylor, and Richardson, (2009), 
	Patients in the intervention group reported significantly lower pain scores with 			cannulation; their median pain score was one third that of the control group.  			There were also significantly fewer patients in the intervention group who 				reported a pain score of greater to or equal than 30 mm. (p. 3)
This studies conclusion determined that “Topical alkane vapocoolant spray is effective, acceptable, and safe in reducing pain with peripheral intravenous cannulation in adults in the emergency department [Abstract].” This article is relevant to nursing practice because the vapocoolant spray provides an effective means to anesthetize an IV site before cannulation without having to use a needle stick to do it.  The results should help to alleviate the patient’s fears and anxieties of feeling the pain of a needle stick.  
This study provides a foundation from which this author can build the next research proposal.  Statistics from this research and its limitations will help to refine the boundaries and criteria to enhance the next research proposal.  This writer will use the information from this study to enhance the theory that there are other methods of anesthetizing an IV site prior to cannulation.  
Article 2:  Lignocaine is a Better Analgesic Than Either Ethyl Chloride or Nitrous Oxide for Peripheral Intravenous Cannulation.
This article entitled, “Lignocaine is a better analgesic than either ethyl chloride or nitrous oxide for peripheral intravenous cannulation (p. 427).”  (Robinson, Carr, Pearson, & Frampton, 2007)   Although the research findings from Hijazi, Taylor, and Richardson (2009) provided an alternative to intradermal IV cannulation; this information considers only one alternative.  The study, also, did not measure pain threshold or needle anxiety of the two groups.  (Hijazi, Taylor, & Richardson, 2009) In other studies the sample sizes were too small, larger bore needles were used and the coolant was sprayed from a greater distance. (Hijazi, Taylor, & Richardson, 2009)  The current article’s purpose, according to Robinson et al., (2007),  
	…aims to reproduce in the ED studies that found a reduction in the pain of IV 			cannulation after intradermal lignocaine, ethyl chloride topical spray and entonox 			(50:50 	oxygen: nitrous oxide).  It also intends to determine which analgesic is 			most effective 	and explore the role of entonox for cannulation analgesia.
This study is considered a randomized control trial.  A systematic review process was established through the guidelines set for by the researchers.  Participating doctors attended a series of education sessions to allow the doctors to demonstrate the “correct method of pre-cannulation anesthetic and administration of the visual analogue scale (VAS) test (Robinson et al., 2007, p. 428).  Participants were obtained through a convenience sample of 300 patients.  A set of criteria was established to determine a participant’s inclusion or exclusion.  The article does not give specifics on the consent process; however, it is stated “Patients unable to give consent… (Robinson et al., 2007).”  Participants were randomly placed into four groups.  The four groups fell into one of four categories: No anesthesia, entonox, ethyl chloride, and 0.1 mL intradermal lignocaine.  Each group received a different form of anesthesia prior to IV cannulation.  
The participants receiving entonox inhaled for 1 minute before and during cannulation with no anesthesia.  The participants who received ethyl chloride sprayed for 5-10 seconds from 15-20 cm from the site of cannulation.  The participants who received 0.1 mL 1% lignocaine injected intradermally were injected using a 26 gauge needle.  The participants receiving lignocaine or ethyl chloride were instructed to mark on the VAS how painful the injection or spray was. (Robinson et al., 2007)
One of four different cannula sizes were chosen by the treating doctor and inserted into the participants arm. The site was marked on an anatomical drawing and later recorded using medical terms.  Once the cannulation process was complete the participants were asked to mark on the VAS scale his or her perception of pain.  Notes were made of side effects, if any. (Robinson et al., 2007)
The independent variables were, according to Robinson et al., (2007), “IV cannula inserted with (i) no anesthesia; (ii) entonox; (iii) ethyl chloride; and (iv) 0.1 mL intradermal 1% lignocaine (p. 427).”  The dependent variable was the pain recorded on a 100 mm VAS scale after injection of lignocaine or ethyl chloride spray and following IV cannulation.  The participants who received no anesthesia served as a control group. (Robinson et al., 2007) 
The study found, according to Robinson et al. (2007), 
	Patients cannulated without analgesia reported the most pain. Those cannulated 			after lignocaine had the least pain…Ethyl chloride…and entonox…reduced IV 			cannulation pain but did not reach clinical significance.  Neither pain from 			presenting symptoms…nor size of cannula…affected pain scores.  VAS scores 			were independent of sex and age…Cannulation success was not affected by either 		the choice of analgesia or cannulation site. [Abstract]
The conclusion of the study confirmed that lignocaine decreases the pain of cannulation in the ED.  Lignocaine, however, decreased pain levels with IV insertion better than entonox or ethyl chloride. (Robinson et al., 2007) This study encourages the researchers to continue to study the effects of anesthesia prior to IV cannulation.  
This study is relevant to nursing practice because it continues to establish different alternatives in anesthesia prior to IV cannulation.  The results help to determine which approach works better than the other.  The results also provide further direction for further studies to be explored.
The information from this study will be added to this writer’s material in preparation for a new research proposal.  The results help to guide the direction this writer will use in supporting alternative methods of anesthesia for IV cannulation.  The results have also assisted in ruling out some methods of anesthesia prior to cannulation.  
There were several limitations with this study.  The participants who received lignocaine experienced differences in methods of administration.  Doses were varied and given either intradermally or subcutaneously with needles of different gauges.  The doctor’s beliefs about analgesia and cannulation were not assessed.  (Robinson et al., 2007) These limitations will assist this author in aligning guidelines with previous studies to assure the best possible continuity in this research.
Article 3:  Jet Injection of 1% Buffered Lidocaine Versus Topical ELA-Max for Anesthesia Before Peripheral Intravenous Catheterization in Children:  A randomized controlled trial.
The purpose of this study, according to Spanos, Booth, Koenig, Sikes, Gracely and Kim (2008) was to compare “the anesthetic effectiveness of J-Tip needle-free jet injection of 1% buffered lidocaine to the anesthetic effectiveness of topical 4% ELA-Max for PIV catheter insertion [Abstract, p. 511].” This article suggests there are several limitations that minimize the pain perceived with IV insertion.  The limitations, according to Spanos et al. (2008), include: “Significant delay for onset of anesthesia, inadequate anesthesia, infectious disease exposure risk from needle stick injuries, and patients’ needle phobia [Abstract, p. 511].”  
  The researchers in this article used a quasi-experimental design.  It is a randomized 0controlled trial that is block randomized (Spanos et al., 2008) The independent variables in this study includes medication differences and application differences: 1% buffered lidocaine and ELA-Max, J-Tip jet injection and 30 minute topical anesthesia. The dependent variables included pain level (using the VAS) at time of enrollment and perceived pain following cannulation.  Another dependent variable is that participants were videotaped while the jet injection PIV catheter insertion.  A single-blinded reviewer observed and reported VAS pain scores for jet injection and PIV catheter insertion. (Spanos et al., 2008)    
Spanos et al., (2008) suggest, “The ideal method for local anesthesia before PIV catheter insertion should be rapid, effective, inexpensive, and minimally invasive and also reduce the risk and costs of needle stick exposure and disposal (p. 511).” Many adult studies have been performed with the Jet injection method administering anesthesia.  There have been no studies performed with pediatric patients using the needleless jet injection with 1% buffered lidocaine compared to ELA-Max. (Spanos et al., 2008)  
The study used a convenience sample made up of 70 participants. The study was completed over a year’s time in the pediatric unit at a children’s hospital.  An Institutional Review Board approved the research study.  Informed consent was received from the participant’s parents or guardians.  Written assent was received from all participants.  The ages of the participants ranged from 8 to 15 years old.  A set of exclusion criteria was followed in determining which participants would be accepted into the study. (Spanos et al., 2008)
In preparation for the study, participants were block-randomized in groups of 6.  The arbitrary order of participants was placed in envelopes and kept until the participants were enrolled.  During the study, participants were not allowed to be around any stimulating factors.  Parents were not allowed to be near the participants during the study.  Participants who used ELA-Max topical application had a tegaderm placed over the cream for 30 minutes.  After 20 minutes the dressing was removed and pain levels were documented.  The level of pain was also assessed after the cannulation using the VAS with a range of 0-100 mm. (Spanos et al., 2008)
The J-Tip group documented pain levels instantly before and after injection of buffered lidocaine.  After waiting 5 minutes, the jet injection participants once again documented the perceived level of pain after the catheter insertion.  Scoring was completed using only the first IV attempts. (Spanos et al., 2008)
The results were very different between immediately following the J-Tip injection and the ELA-Max.  The needless injection’s level of pain was perceived significantly lower than the anesthetic cream. The VAS pain level scores appeared similar but were determined to be statistically insignificant. (Spanos et al., 2008). 
The researchers concluded that the use of a J-Tip jet injection of 1% buffered lidocaine demonstrated a larger anesthetic effect than the ELA-Max cream.  The results were based on the participant’s own assessment of his or her pain level.  Despite the fact that ELA-Max cream was applied and left for 30 minutes; the results did not support its effectiveness. (Spanos et al., 2008)
This study is relevant to this author’s proposed research because limitations were noted that will need to be explored.  There were a larger percentage of African Americans in the ELA-Max group.  The ethnic background was significantly varied.  The size of the second cannula was not standardized.  The nurses chose what he or she felt was an appropriate size for the participant.  Follow up checks were not performed.  
The purpose of the study was to understand the effectiveness of the J-Tip and ELA-Max cream in the clinical setting; however, this study was performed in the pediatric emergency department.  The results do not apply to the clinical setting. (Spanos et al., 2008)  The above limitations will play a significant role in planning for the research proposal.  The limitations will be utilized to assess more specifically the testing and results of topical anesthetic vs. injectable anesthetic prior to cannulation. 
Article 4:  Anesthetic Efficacy of 1.8 Milliliters and 3.6 Milliliters of 2% Lidocaine with 1: 100,000 Epinephrine for Posterior Superior Alveolar Nerve Blocks.
This article’s purpose, according to Pfeil, Drum, Reader, Gilles, and Nusstein (2010), “…was to measure the degree of anesthesia obtained with 1.8 mL and 3.6 mL of 2% lidocaine with 1 : 100,000 epinephrine in posterior superior alveolar (PSA) nerve blocks [Abstract].” Previous studies had been performed regarding this topic.  One study used 1.5-1.8 mL of 2% lignocaine with 1 : 80,000 epinephrine while another used a sample size of 30 participants and 1.2 mL if 2% lidocaine with 1 : 100,000 epinephrine and CO2 dry ice to evaluate pulpal anesthesia with a positive results of 88% anesthetized. (Pfeil et al., 2010)
 This study is a randomized clinical trial that used a crossover design.  According to Burns and Grove (2009), “Crossover, or counterbalancing, is a strategy designed to guard against possible erroneous conclusions resulting from carryover effects.  With counterbalancing, subjects are randomly assigned to a specific sequencing of treatment conditions (p. 267).” This study could be considered quasi-experimental. 
[bookmark: CurLocation]The independent variable is the use of different amounts in mL of lidocaine with epinephrine.  The dependent variable is the degree of anesthesia obtained.  The lidocaine-epinephrine mixture was given at two different appointments using a different amount at each appointment. (Pfeil, Drum, Reader, Gilles, & Nusstein, 2010)  
According to Pfeil et al., (2010), 
	Thirty-one adult subjects, 14 men and 17 women ranging in age from 20-44 years 			with an average age of 26 years, participated in the study.  Anesthetic success for 			the 1.8 mL volume of 2% lidocaine with 1: 100,000 epinephrine was 97% for the 			second molar and 77% for the first molar.  Anesthetic success for the 3.6 mL 			volume of 2% lidocaine with 1: 100,000 epinephrine was 100% for the second 			molar and 84% for the first molar. (p. 600)
In conclusion, there was no statistical significance found between the two anesthetic volumes.  The anesthetic success for the premolars was low to moderate for both volumes.  In regards to the first molar, however, the 3.6 mL volume lasted statistically longer than the 1.8 mL. volume.  The reported pain levels regarding the difference between the 3.6 mL and the 1.8 mL volume was not statistically significant. (Pfeil et al., 2010)
The relevance of this article to the study of nursing practice is somewhat different than the previous articles.  This study was performed on the participant’s mouth; however, the combination of medications may be a possible consideration as an IV cannulation anesthetic.  The volume amounts will need adjusted but the concept is there.  This author was unable to locate an article that supported this combination of medications in previous studies; however, all sites were not exhausted.
The fact that this author has not found any supportive evidence to associate with the proposed research study, this study would not be support the research proposal.  This author would need to do further research to determine if this combination of anesthetics has been previously studied.  If there is no such research, this could be a potential combination to consider in the future regarding anesthetizing IV cannulation sites.
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