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Abstract

Intravenous cannulation is a distressing and painful procedure for patients. The purpose of this study was to determine the
effect a 5-minute application of EMLA cream would have on a patient's pain perception of cannulation. This study compared
pain perception between an experimental group who received EMLA cream and a control group who received a placebo.
Subjects consisted of 40 males and females who underwent ophthalmic surgical procedures. There were 20 subjects in each
group. Subjects in the experimental group were 14 years older. When pain was investigated, all patients reported some level of
pain following cannulation. There was a significant difference between the two groups (p = .002). Our findings suggest that a 5
minute application of EMLA cream is adequate to decrease pain associated with intravenous cannulation. Further studies need
to examine various intravenous cannula sizes and sites that could be used, as well as, different application times.

INTRODUCTION

More than 80% of patients in acute care and outpatient
surgical settings receive some form of intravenous therapy.
For many patients the mere mention of the need for insertion
of an intravenous catheter invokes anxiety and dread. These
emotions may become exaggerated at times, triggering a
vasovagal reaction. This reaction can result in syncope,
unresponsiveness, hypotension, and diaphoresis.1 These

symptoms may lead to cardiovascular and neurological
complications. Patient's anxieties and fears concerning
needles are real and may even prevent them from seeking
health care.2 The management of pain associated with

intravenous cannulation must be a nursing priority.

Various strategies have been investigated that address the
pain associated with intravenous cannula insertion. A topical
preparation of local anesthetics that can be applied to intact
skin is one such option. These preparations can be applied
without discomfort, and they alleviate pain associated with
intravenous cannulation. A major breakthrough in
pharmaceutical research on topical anesthesia occurred with
the discovery of Eutectic Mixture of Local Anesthetics
(EMLA®; Astra Pharmaceuticals; Wayne, PA). Researchers
found that EMLA® cream, a specific mixture of two local
anesthetics (lidocaine & prilocaine), would provide effective
and safe topical anesthesia.3 To be effective, the

manufacturer recommended that EMLA® cream be applied
to intact skin and covered with an occlusive dressing for at
least 60 minutes prior to intravenous cannulation. A 60-
minute application time is based on numerous studies
conducted in Europe and the United States.3 Unfortunately,
these studies did not address the feasibility of the
recommended 60-minute application time and very few
studies have investigated the potential effectiveness of a
shorter timeframe. Direct patient admissions may need quick
intravenous access for the administration of medications,
rapid hydration, or immediate diagnostic tests and perhaps
surgery. In addition, increased nurse-to-patient ratios require
time efficient strategies for patient management. It may not
be realistic to allow 60 minutes for the absorption of
EMLA® cream. Effective pain management must consider
the efficacy of proposed strategies as well as patient comfort
and family concerns.

METHODOLOGY

This experimental study compared perceived levels of pain
associated with intravenous cannulation between an
experimental group who received a 5-minute application of
EMLA® cream to a control group who received a 5-minute
application of a placebo cream. After review and approval
from the institutional review board the study was conducted
in the pre-operative area of an outpatient surgical center in
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the Southeast. Subjects consisted of 40 patients who
underwent ophthalmic surgery. Potential subjects were
identified from the posted operating room schedule. Patient
charts were then reviewed to determine study eligibility.
Patients needing emergency surgical procedures or with a
known history of sensitivity to local anesthetics of the amide
type or to any other component of the product were excluded
from the study. The administration of several different pre-
op medications could perhaps influence the results of this
study. In order to assure continuity in the study, patients who
received any form of pre-op medication (narcotics or
benzodiazapines) were not included in this study. Due to the
greater risk of developing methemoglobinemia associated
when taking certain classification of drugs, patients currently
taking sulfonamides, nitroglycerin, and phenytoin were also
excluded from the study.

All patients meeting study criteria were invited to participate
and given a letter, which contained a detailed description of
the study. Patients voluntarily agreeing to participate in the
study signed a consent form. Each patient selected a piece of
paper containing the letters “EMLA®” or the word
“Placebo”, identifying assignment to either the experimental
or control group. All subjects had a tourniquet applied to the
forearm, and an appropriate vein for cannulation was
identified on the dorsum of the hand. Following vein
identification and tourniquet removal, the experimental
group had a 2.5 GM dose of EMLA® cream applied and
covered with an occlusive dressing. The control group had
an equal amount of hypoallergenic hand cream applied and
covered with an occlusive dressing. Following a 5-minute
application time for both groups, the tourniquet was then
reapplied, the occlusive dressing removed, and the cream
removed with a dry sterile 4 x 4 gauze. The area was
prepped with an isopropyl alcohol swab and allowed to dry.
A 20-gauge over-the-needle intravenous catheter was
inserted into the selected vein using an “indirect”
intravenous insertion technique. Upon completion of
intravenous cannulation, a transparent semi-permeable
dressing was applied to secure the cannula and intravenous
fluids initiated to maintain vascular patency. Promptly, the
post-test was administered which included a selected pain
measurement scale (Verbal Numerical Scale) with simple
instructions.

The Verbal Numerical Scale (VNS) consisted of a 10-point
scale used to report the level of pain perception. Adjectives
were anchored at each end of the scale (0 = no pain. 10 =

worst pain imaginable) and subjects were asked to describe
their perceived pain on a scale of 0-10.4,5,6 Verbal responses

eliminated the need for subjects to write or otherwise move
their hand and potentially elicit discomfort from
manipulation. Categorical scales, numerical scales and visual
analog scales (VAS) are commonly used to quantify the
intensity of a painful experience. The horizontal scale is
considered by some to be the best scale for research
purposes. However, some patients, especially the elderly,
may lack the certain amount of visual and motor
coordination for the VAS. Nevertheless, correlations among
categorical, numerical, and visual analog scales are generally
high (r > .80).7 Therefore, any of these scales would be

appropriate for research and the VNS was utilized for this
study.

RESULTS

The sample consisted of 40 patients undergoing outpatient
ophthalmic surgery. The majority (60%) was male. Of the 20
patients in the experimental group, males predominated
(70%). Of the 20 patients in the control group, there was an
equal division of males and females. Mean age for the total
sample was 50 years (SD = 19.34). Mean age for males was
52 years. The mean age for females was five years younger
than males. Subjects in the experimental group were 14
years older than those in the control group. The majority of
subjects in both groups were Caucasian. See Tables 1 and 2.

Figure 1

Table 1: Frequencies According to Gender, ASA
Classification and Ethnicity
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Figure 2

Table 2: Descriptives for Age

Twenty patients received EMLA® cream for five minutes
prior to intravenous cannulation. Following cannulation each
of the 20 patients reported perceived pain on a scale of 0 -
10. A lower pain score was equated with successful pain
reduction. The majority (N=16) of patients that received
EMLA® cream reported a pain score between 0 and 4
(0=1,1=3,2=3,3=5,4=4). Only four patients reported pain
scores of 5-8 (5=2,7=1,8=1). Only two patients, both
Caucasian males ages 26 and 72, reported a pain score of 8
and 7 respectively meaning their perceived pain was
moderate to severe (see Table 3).

Figure 3

Table 3: Mode for Perceived Pain Scores for Subjects
Receiving EMLA® Cream

Twenty patients received placebo cream for five minutes
prior to intravenous cannulation. Following cannulation each
of the 20 patients reported perceived pain on a scale of 0 -
10. All patients reported some level of pain in this group.
Five patients reported pain scores of 1-4 (1=1,2=1,3=2,4=1).
Fifteen patients reported pain scores of 5-8
(5=4,6=5,7=5,8=1) (see Table 3).

Based on the literature review of previous research, a
decision was made to investigate the difference of perceived
pain between the group of patients that received EMLA®
cream and the group of patients that received placebo cream.

A t-test for independent samples was used to identify
differences in the level of perceived pain associated with
intravenous cannulation between the experimental
(EMLA®) group and the control (placebo) group. T-test
results revealed a significant difference between the two
groups (t-value = -3.35, p =. 002).

Further data analyses were done to determine if a difference
in perceived pain existed between the experimental and
control groups based on gender, ethnicity and age. T-test
results revealed no difference between the groups for gender
(t-value -.68, p = .501) nor ethnicity (t-value -.64, p = .524).
One-way Analysis of Variance (ANOVA) was used to
determine if any difference existed between the groups based
on age. Age was considered a continuous variable and
analyzed by grouped distribution. Subjects were grouped
into 3 categories based on their age (young, middle aged and
elderly). Findings revealed that no significant difference
existed between the groups based on age (f = 1.180, p
=.319).

Our findings suggested that a 5-minute application time for
EMLA cream was adequate to reduce pain associated with
intravenous cannulation in adults. Gender, ethnicity nor age
affected the level of pain reported associated with
intravenous cannulation. However, the study was limited by
its small sample size.

DISCUSSION OF FINDINGS IN RELATIONSHIP
TO PREVIOUS RESEARCH

The results of this study support the research done by Nott
and Peacock, who examined the effectiveness of skin
anesthesia at the antecubital site after a 5-minute application
of EMLA® cream.8 The authors determined that reported

pain, associated with intravenous cannulation, was
significantly less after only five minutes of EMLA® cream.

The results of this study also support the findings of
Ehrenstrom-Reiz, Reiz and Stockman, who evaluated the
minimal effective onset time of EMLA® cream required to
decrease intravenous cannulation pain in adults.9 Their study

was one of the first studies evaluating the effectiveness of
EMLA® cream with shorter application times. The authors
also found a significant difference in pain scores between
those that received EMLA® cream to the dorsum of the
hand prior to intravenous cannulation and those that received
placebo cream.

Smith, Eggars and Stacey did not support the research results



Efficacy Of A Five-minute Application Of EMLA Cream For The Management Of Pain Associated With
Intravenous Cannulation

4 of 6

of this study.10 They evaluated 15 and 60-minute

applications of ibuprofen, placebo and EMLA® cream. The
results of 100 mm Visual Analogue scores for pain post
intravenous cannulation demonstrated no significant
difference between the three creams when compared at 15
minutes. However, their study did suffer from a small
sample size (n=10). Yamamoto and Boychuk also found no
benefit of EMLA compared to placebo. They evaluated a 20-
minute application in 40 subjects.11 Their study utilized a

randomized, placebo controlled, paired trial method where
the subject had both hands cannulated. Each subject was
asked to identify the more painful hand using a 10 cm VAS.

There were several studies that demonstrated the superiority
of EMLA® cream over other topical agents in providing
safe and effective skin anesthesia. Gunawardens and
Davenport proved EMLA® cream to be far more superior
than glycerol trinitrate ointment in decreasing intravenous
cannulation pain.12 A study by Lander, Nazarali, Hoggins, et

al., evaluated the effectiveness of a 5% lidocaine cream
compared to EMLA® cream.13 Findings from their study

revealed significantly more pain reported with 5% lidocaine
than with EMLA® cream. Marble found that phlebotomy
pain scores were significantly lower in the EMLA group on
the VAS. The difference was greatest when the interval
between application and phlebotomy exceeded 60 minutes. 14

The available literature related to age and pain was
conflicting; and most was not consistent with the findings of
this study. The results of this study revealed no significant
difference in reported pain based on age. Collins and Stone
reported a negative correlation between age and both pain
threshold and pain tolerance.15 The younger the individual

adult, the better their pain tolerance. Sherman and Robillard
measured and compared pain sensitivity in 200 normal
subjects, age ranging from 20 to 97 years.16 Pain sensitivity

was measured after applying cutaneous heat radiation. Their
results concluded that there was a 20% increase in pain
threshold in the older group. The results of this study
supported the research done by Sherman, as cited in Hardy,
Wolff, and Goodell, who demonstrated that age was not a
factor, which would produce changes in pain threshold.17

The results of this study were not consistent with most of the
available literature related to pain and gender. This study
revealed no significant difference with respect to gender in
relation to intravenous cannulation pain. This study does not
support the research of Woodrow, Friedman, Siegelaub, et
al., that measured deep pain by applying mechanical

pressure on the Achilles tendon in 41,229 subjects.18 They

found that males were able to tolerate more pain than
females. The findings of this research also conflicted with
the findings of Feine, Bushnell, Miron, et al. who compared
pain perception responses to 120 noxious heat stimuli of
varying magnitude.19 They determined that women reported

higher pain scores. Furthermore, results of this study are not
supported by a study conducted by Levine and De Simone
who investigated the effect of experimenter gender on the
report of pain of male and female subjects.20 This study

revealed no significant difference in reported pain between
males and females.

The available research related to ethnicity and pain are not
consistent with the findings of this study. Research findings
for this study revealed no significant difference in pain
perception based on ethnicity. The results of this study are
not supported by Hymes and Spraker who determined a
significant difference in pain scores and density of cutaneous
block between African-Americans and Caucasians.21

IMPLICATIONS

Health care is facing dramatic changes. Nursing personnel
are often first in direct patient contact when an individual
enters the health care setting. Many times going the extra
mile by implementing treatments that provide patient
comfort and allay anxiety will make the difference in patient
satisfaction.

The nurse is responsible for developing a plan of care and
individualizing that plan of care based on the patient's needs.
It is important for the nurse to be knowledgeable regarding
methods and techniques for the initiation of intravenous
therapy. Patients who are extremely apprehensive about
intravenous cannulation need reassurance of pain reduction
and relief. The use of EMLA® cream can reduce pain and
should be included as part of a standard intravenous
initiation protocol.

References

1. Weinstein, SM. Plumer's Principle & Practice of
Intravenous Therapy. Philadelphia, Lippincott, 1993.
2. Shull, DS. Fundamental Nursing Skills. Pennsylvania,
Springhouse Corporation, 1994.
3. Gajraj, NM, Pennant, JH, Watcha, MF. Eutectic Mixture
of Local Anesthetics (EMLA®) Cream Anesthesiology &
Analgesia. 1994; 78: 574-583.
4. Paice, JA. Pain. In Yarbo, CH, Frogge, MH, Boodman,
M. (eds). Cancer Symptom Management. Boston, MA.
Jones and Bartlett, 1999.
5. Lee, KA, Kleckman, GM. Measuring human responses
using visual analog scales. West J Nurs Res 11:128-132,



Efficacy Of A Five-minute Application Of EMLA Cream For The Management Of Pain Associated With
Intravenous Cannulation

5 of 6

1989.
6. Jensen, MP, Turner, JA, Romano, JM. What is the
maximum numbers of levels needed in pain intensity
measurement? Pain. 58:387-392, 1994.
7. Watt-Watson, J. & Donovan, M. Pain management:
Nursing perspectives. Mosby Yearbook, 1992.
8. Nott, MR, Peacock, JL. Relief of injection pain in adults:
EMLA cream for 5-minutes before venipuncture.
Anaesthesia. 1990; 45: 772-774.
9. Ehrenstrom-Reiz, G, Reiz, S, Stockman, O. Topical
anaesthesia with EMLA®: A new Lidocaine-Prilocaine
Cream and the Cusum technique for detection of minimal
application time. Acta Anaesthesiology Scandal. 1983; 27:
510-512.
10. Smith, AJ, Eggers, KA, Stacey, MR. Topical Ibuprofen
for skin analgesia prior to venipuncture. Anaesthesia.
1996;51: 495-497.
11. Yamamoto, LG, Boychuk, RB. A blinded, randomized,
paired, placebo-controlled trial of 20-minute EMLA cream
to reduce the pain of peripheral IV cannulation in the ED.
Am J Emerg Med. 1998; 16: 634-6.
12. Gunawardens, RD, Davenport, HT. Local application of
EMLA and Glycerol Trinitrate Ointment before
venipuncture. Anaesthesia. 1990;45: 52-54.

13. Landers, J, Nazarali, S, Hoggins, M, et al. Evaluation of
a new topical anesthetic agent: A pilot study. Nursing
Research. 1996; 45:50.
14. Marble, M. Phlebotomy pain. Blood Weekly. 03/01/99.
P. 14.
15. Collins, LG, Stone, LA. Pain sensitivity, age and activity
level in chronic schizophrenics and in normal adults. British
Journal of Psychiatry. 1966;112: 33-35.
16. Sherman, ED, Robillard, E. Sensitivity to pain in the
aged. Canadian M.A.J. 1960; 83: 944-947.
17. Hardy, J, Wolff, H, Goodell, H. Pain Sensations and
Reactions. New York, Hafner Publishing Company, 1967.
18. Woodrow, KM, Friedman, GD, Siegelaub, A.B. et al.
Pain tolerance: Differences according to age, sex and race.
Psychosomatic Medicine, 1972; 34: 548-551.
19. Feine, JS, Bushnell, MC, Miron, D, et al. Sex differences
in the perception of noxious heat stimuli. Pain. 1991; 44:
255-262.
20. Levine, FM, De Simone, LL. The effects of experimenter
gender on pain report in male and female subjects. Pain.
1991; 44: 69-72.
21. Hymes, PM, Spraker, MK. Racial differences in the
effectiveness of a topically applied mixture of local
anesthetics. Regional Anesthesia. 1986; 11: 11-13.



Efficacy Of A Five-minute Application Of EMLA Cream For The Management Of Pain Associated With
Intravenous Cannulation

6 of 6

Author Information

Maria S. Smith, DSN, CCRN
Professor, School of Nursing, College of Basic and Applied Sciences, Middle Tennessee State University

Pamela G. Holder, DSN, RN
Professor/Director, School of Nursing, College of Basic and Applied Sciences, Middle Tennessee State University

Kelly Leonard, MSN, CRNA
CRNA, Anesthesia, Surgical Services, Middle Tennessee Medical Center


