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Abstract

It is the responsibility of the nurses to safely insert, manipulate, infuse, care and remove the cannula. The aim of this
research is to assess the impact of local heat application on peripheral intravenous cannulation among patients
admitted in the general wards. A true experimental research design was adopted to select 30 patients in
interventional group and 30 patients in standard group by systematic random sampling to assess the visibility and
palpability of veins, pain, time required and pricking attempts during IV cannulation. Post-intervention the mean
score of vein visibility and palpability was significantly (p=.001, U value= 445) higher in the interventional group
4.1+.7 than the standard group 2.36+.6. The mean score of patient’s pain perception was significantly (p=.001, t-value
4.41) lower in the interventional group 1.56+1.79 than the standard group 5.13%2.47. The pricking attempts were
significantly reduced (Fisher test value= 5.42, p=.001) in interventional group than the standard group. The mean
score of time needed for IV cannulation was significantly less (t-value 4.76, p=.001) in interventional group 2.2+.5
than the standard group 5.3+.8. Thus the application of local heat before IV cannulation is an effective way for veins
visibility and palpability, minimizing the patient’s pain perception, reducing the time needed and the number of
pricking for successful IV cannulation.
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Introduction

In intravenous therapy fluids and electrolytes,
medications, blood products etc are administered
rapidly in veins for the therapeutic purposes (1).
cannulation procedure is most
frequently performed in the hospitals (2). About
70-80% of hospitals in-patients receive medicines
through IV cannula (3). It is a sterile invasive

Intravenous

procedure in which a little plastic tube supported
by a needle is inserted into the client’s vein.
Nurses should be well trained and develop skills
and expertise in performing intravenous
cannulation (4). It is the responsibility of the
nurses to safely insert, manipulate, infuse, care
and remove the cannula (5, 6). Lack of nurse’s
competencies can lead to complications in
patients like phlebitis, bacteraemia, septicaemia
etc. (7-9). In many cases it is reported that
unsuccessful cannulation attempt can increase the
complications (10-12). The main reason for this is
the visibility and palpability of veins is not

accurate (12, 13). Therefore, nurses should adopt
various interventions to increase the visibility and
palpability of veins. One such intervention is
application of moist heat at the selected vein prior
to intravenous cannulation. Many studies had
reported that by applying the moist heat the vein
is visualized and palpable, causes less pain,
number of pricks and duration of cannulation is
reduced, and patient is satisfied (2, 10, 14-16). A
Systematic Review study was conducted to
systematically review studies on the effects of
local warming before insertion of peripheral
venous cannulas on vascular access in adult
patients. The following databases were used for
searching the relevant studies like Scopus,

PubMed, Cochrane, CINAHL, Embase. The
keywords used were “heat’”, “warming”, “vein
score”, “visibility,” and “palpability”,

“catheterization”. 244 relevant articles were
found and reviewed. It was found that local
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I\%
increased

warming at the insertion site before
cannulation has of
insertion in the first attempt, vein score has
increased, patient satisfaction and comfort is
increased and duration of catheterization time is

and the

success rate

reduced, reduced pain perception,

frequency of pricks is also reduced (10).
A quasi-experimental study was conducted to
compare the venous dilation effect of using a hot
towel (moist and dry heat) to a hot pack before IV
cannula insertion. Heat applications like hot pack,
moist hot towel, and dry hot towel were provided
to 88 patients at 40 + 2 °C for 7 minutes at the IV
canula insertion site. The study revealed that
application of moist hot towel promotes venous
dilation at the peripheral intravenous cannulation
access site (15).

It was also observed that patient’s whose veins
are not easily accessed; have to undergo repeated
pricks which cause the procedure painful (17).
Therefore, the researcher tried to assess the
influence of moist heat therapy application prior
to IV cannulation. If found effective, it can be
included as an evidence-based practice for IV
cannulation in patients with poor vein visibility
and palpability.

The main aim of the research was to assess the
impact of local heat application on peripheral
intravenous cannulation among patients admitted
in general wards of the hospital. The objectives of
the study were as follows:

1. To assess the level of visibility and palpability
of vein among patients undergoing peripheral
intravenous cannulation before and after the
local heat application in the experimental and
control group as assessed by Standardized
Vein Assessment Scale.

To assess the level of pain, number of pricks
and time taken to insert the cannula among
patients undergoing peripheral intravenous
cannulation after the local heat application in
the experimental group as assessed by
Numerical Pain Rating Scale (NPRS).

To assess the level of pain, number of pricks
and time taken to insert the cannula among
patients undergoing peripheral intravenous
cannulation without the local heat application
in the control group as assessed by Numerical
Pain Rating Scale (NPRS).

To compare the scores of levels of pain,
number of pricks and time taken to insert the
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cannula between experimental and control
group.

Methods

Research approach and design
Quantitative approach and true experimental
research with pretest-posttest design was used.
Setting of the study: General wards of Mahatma
Gandhi Hospital, Jaipur, Rajasthan, India.
Population

Patients in the age group of 18-65 years and
admitted in the general wards of Mahatma Gandhi
Hospital, Jaipur Rajasthan.

Sample and sample size

60 Adults patients (aged 18-65 years) undergoing

peripheral intravenous cannulation, 30 in
interventional group and 30 in standard group.
Sampling technique

Patients were selected by systematic random
sampling technique (alternative method).

Study variables

Independent variable: Application of local heat.
Dependent variable: visibility & palpability of
veins, level of pain, number of pricks & time taken
to insert the canula.
Extraneous variables:
status, educational status, body built, size of
cannula, site of cannula, previous exposure to
intravenous cannulation, presence of pain due to
any chronic disease.

Inclusion criteria

Patients aged between 18-65 years.

Patients who are admitted in general wards.
Patients requiring a new intravenous
cannulation in forearm or dorsum of the

Age, gender, marital

hand selectively.
e Patients who are willing to participate.

Patients with score of vein assessment <3.

Exclusion criteria
e Patients already having pain due to any
conditions.

Patients  already  have intravenous
cannulation in place.

Patients unable to have pain perception and
respond to pain.

Patients
integumentary disorders at the cannula site.
Requiring urgent IV cannulation

Patients administered with

suffering from Dbleeding &

analgesics
medicines two hours before cannulation.
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Patients with critical vital parameters.

Data collection instruments and

techniques

Tool 1: The demographic & clinical information of
the patients was obtained by a structured
questionnaire comprising of information on age,
gender, marital status, educational status, body
built, previous exposure
cannulation, size of cannula, site of cannula.

Tool 2: Modified vein assessment scale was used
to assess the visibility & palpability of veins. In
this scale 1-vein is not visible and palpable; 2-vein
is visible but it is not palpable; 3-vein hardly
visible & palpable; 4- vein is visible & palpable; 5-
vein is distinctly visible & palpable.

Tool 3: The patient’s level during
intravenous cannulation was evaluated by self-
reporting standardized numerical pain rating
scale (NPRS). The NPRS has scores from 0-10,
where 0 indicates no pain, 1-3 indicates mild pain,
4-6 indicates moderate pain and 7-10 indicates
severe pain. The patients were suggested to
choose a number from 0 to 10 that indicates their

to intravenous

pain

pain experience during intravenous cannulation.
Intervention:

Local Moist heat therapy was administered in
interventional group before cannulation. Moist
heat therapy was applied for ten minutes at the
selected vein of the forearm or dorsum of the
hand by soaking the folded towel in warm water
with 40° Celsius temperature. This procedure
leads to improved vein visibility and palpability,
less pain perceived by patients, increased success
rate of IV insertion, much comfort of nurses
performing PIVC and greater patient satisfaction
(18-21).

Validity and reliability
The validity of the
questionnaire and modified vein assessment scale
was established by nine experts from the field of
nursing, medicines. Their suggestions were
incorporated in finalizing these questionnaires.

patient’s demographic

Pretesting of the research tools

Pretesting of all the above-mentioned research
tools was done on 06 patients to find out their
feasibility. The demographic
language was understandable to the patients. The

questionnaires
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reliability of modified vein assessment scale and
NPRS was estimated by test-retest method and
the reliability value was r =0.94 and r=0.88
respectively.

Ethical consideration
Ethical clearance was obtained from the office of

the Institutional Ethics Committee Mahatma
Gandhi Medical College & Hospital, Jaipur,
Rajasthan with approval number:

/MGMC&H/IEC/JPR/2022 /824 dated
30/06/2022. Formal permission was obtained
from the medical superintendent/ nursing
superintendent of the Hospital. Patients were
informed about the study and informed consent
was obtained from them before participating in
the study.

Data collection procedure

Formal permission was obtained from the
hospital authorities. The data was collected from
the patients admitted in Mahatma Gandhi
Hospital during 01/08/2022 to 30/09/2022. All
alternative patients were selected for the study
from the general wards. 30 patients were
allocated to interventional group and 30 patients
were allocated to standard group. Informed
consent was obtained from the patients. The veins
visibility & palpability score was assessed by
modified vein assessment scale and the pain score
was measured by numerical pain rating scale.
Plan for statistical analysis of the study

SPSS software version 20.0 was used to analyse
the data as per the objectives of the study using
both descriptive statistics and inferential statistics
i.e, mean, median, standard deviation, range, “t”
test, chi square test, Mann-Whitney test, and
Fisher exact test. A statistical significance was
considered at P<0.05.

Results

Table 1 demonstrates that there was no
significant difference in the demographic and
clinical variables of patients in interventional and
standard groups such as marital status (0.44),
educational status (0.68), body built (0.79) and
size of cannula (0.33). Whereas there was
significant difference in sex (0.001), previous
exposure to intravenous cannulation (0.000) and

site of cannula (0.000).
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Table 1: Comparison of Demographic and clinical variables of patients in Interventional and Standard

Groups
Demographic and clinical Interventional Standard Test Test df pvalue
variables Group (n1=30) Group applied value
(n2=30)

ni % n: %
Age in years
18-28 13 43.33 11 36.66 Fisher 8.85 4 27
28-38 8 26.66 9 30 exact test
38-48 5 16.66 6 20
48-58 2 6.66 3 10
<65 2 6.66 1 3.33
Sex
Male 12 40 14 46.66 X2 .64 1 .001*
Female 18 60 16 53.33
Marital status
Married 19 63.33 21 70 X .76 1 44
Unmarried 11 36.33 9 30
Educational status
Primary 3 10 6 20 Fisher 6.15 2 .68
Secondary 7 23.33 7 23.33  exacttest
Graduate and above 20 66.66 17 56.66
Body built
Thin 4 13.33 8 26.66 Fisher 7.83 2 .79
Moderate 20 66.66 15 50 exact test
Obese 6 20 7 23.33
Previous exposure to IV cannulation
Yes 11 36.66 14 46.66 X .53 1 .000*
No 19 63.33 16 53.33
Size of cannula
18 gauze 3 10 2 6.66 X2 1.23 1 33
20 gauge 20 66.66 18 60
22 gauge 7 23.33 10 33.33
Site of IV cannula
Forearm right 9 30 8 26.66 Fisher 9.88 3 .000*
Forearm left 7 23.33 10 33.33  exacttest
Dorsal metacarpal vein right 6 20 7 23.33
hand
Dorsal metacarpal vein left 8 26.66 5 16.66
hand

*Significant, p<.001 level. df: Degrees of freedom. N= (n1+nz) = 60

Table 2 shows the visibility and palpability scores
of patient’s veins after local heat application in
interventional and standard group. The mean and
SD score was higher in the interventional group
(4.1+.7) than the standard group (2.36%.6). Mann-
whitney test was applied to evaluate the
significance of local heat application in visibility
and palpability scores of veins and the calculated

U value was 445 which was very highly significant
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at .05 level. Thus, it is revealed that local heat
application before IV cannulation is very much
effective for improving the visibility and
palpability scores of veins.

Table 3 depicts the patient’s mean pain score was
1.56%£1.79 in the group and
5.1342.47 in the standard group and the
difference in mean was 3.57. An independent t-

test was analyzed to evaluate the significance of

interventional
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local heat application in pain scores, the t-value
was very highly significant at .001 level. Thus, it is
revealed that the local heat application was very
much effective in minimizing the patient’s pain
level during IV cannulation.

Table 4 shows that in the interventional group
almost all 96.66% of patients had successful IV
cannulation in single prick whereas in the
standard group half of the patients 50% had IV
cannulation in two pricks, 26.66% of them had IV
prick, 16.66% had IV
cannulation in three pricks and 6.66% of them
had to undergo four pricking. Fisher exact test
was computed to assess the significance of local
heat application before IV cannulation and
numbers of pricking. The calculated Fisher exact

canulation in one

Vol 5 | Issue 1

test value was 542 and was very highly
significant at .001. Thus, it is concluded that the
local heat application was very much effective in
reducing the numbers of pricking in patients
during IV cannulation.

Table 5 demonstrates that the mean time (in
minutes) needed for IV cannulation was 2.2+.5 in
the interventional group and 5.3+.8 in the
standard group and the difference in mean was
3.1. An independent t-test was analyzed to
evaluate the significance of local heat application
for time needed for IV cannulation and the t-value
4.76 was very highly significant at .001 level.
Thus, it is revealed that the local heat application
was very much effective in minimizing the time
needed for IV cannulation.

Table 2: Comparison of visibility and palpability scores of veins in patients undergoing IV cannulation

after local heat application

Visibility and palpability scores of veins Mean SD U value p value
Interventional group 4.1 7 445 .001™
Standard group 2.36 .6

sokok

Very highly significant, N=60

Table 3: ‘t’ test to compare the mean, standard deviation, mean difference and standard error of mean

difference of pain scores in patients after local heat application in interventional and standard group

Groups Mean+ SD Difference in SE t value df p value
Mean
Interventional group 1.56+1.79 3.57 .56 4.41 58 .001™
Standard group 5.13+2.47
“*Very highly significant

Table 4: Fisher exact test to compare the numbers of pricking during IV cannulation after local heat
application in patients of interventional and standard group

Numbers of Interventional group Standard group Fisher exact df p value
pricking (n1=30) (n2=30) test value
ni % nz %
1 29 96.66 8 26.66 5.42 2 .001
2 1 3.33 15 50
3 - - 5 16.66
4 - - 2 6.66

Table 5: ‘t’ test to compare the score of time needed for IV canulation after local heat application in

patients of interventional and standard group

Groups Mean+ SD Difference in SE tvalue df p value
Mean
Interventional group 2.2+5 3.1 48 4.76 58 001
Standard group 5.3+8

koK

Very highly significant
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Discussion

The findings of the current study revealed that
before local heat application majority (53.33%) of
patient’s vein were visible but not palpable and
43.33% of patient’s veins were barely visible and
palpable in the interventional group. Similar
findings were reported in a study where 40% of
patient’s veins were visible but not palpable and
36% of patient’s veins were barely visible and
palpable (19).

In this study, after application of local heat,
46.66% of patient’s veins were visible and
palpable and 33.33% of patient’s veins were
distinctly visible and palpable. The mean and SD
of visibility and palpability score of veins were
higher significantly (U = 445; p=.001) in the
interventional group (4.1+.7) than the control
group (2.36+.6). Studies had reported that after
the application of moist heat therapy patient’s
vein become easily visible and palpable with
highly significant difference in the vein’s visibility
and palpability score in experimental and control
group at p<.001(10, 20, 21). A survey was
conducted to evaluate the heat use during
peripheral intravenous insertion and it was
reported that applying heat before IV insertion
promotes veins visibility and palpability and
easier insertion (22). Another study revealed that
providing
torniquent is the safe and effective method for

local heat before application of
venodilation improvement (23). Further it was
also evaluated earlier that five minutes of local
warming is effective in inducing venodilation for
PIVC (18).

The present study also shows that after the
application of local heat half of the patients (50%)
reported no pain, 36.66% of them reported mild
pain and only 13.33% of them experienced
moderate pain during IV cannulation. The average
pain score of interventional group (1.56+1.79)
was found significantly lower than the standard
group (5.13%2.47). In a previous study it is found
that after administration of moist heat therapy the
mean pain score was lower in the experimental
group (3.63+2.04) than the (6.10+2.09) control
group (20). A study reported less pain perceived
by patients after the local heat application (24).
Studies by other researchers also stated that local
heat application prior to PIVC leads to easier vein
visualization by the nurses and minimal pain
perception by the patients (25, 26).
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In this study, post-intervention most of the
patients 96.66% had successful IV cannulation in
one pricking only in the interventional group
whereas in the standard group only 26.66% of
patients had IV cannulation in one pricking, this
was very highly significant at .001, revealing that
the patients who did not receive local heat
application had to undergo multiple pricking
during IV cannulation. This finding was supported
by a study, who also found that after application
of moist heat therapy majority of patients 93.3%
in experimental group were IV cannulated in
single prick only whereas 56.7% of the patients in
the control group were IV cannulated in single
prick only and the remaining 43.3% of patients in
the control group had to undergo multiple pricks
(20). Earlier studies also revealed that application
of heat enhances the easy access for IV
cannulation and reduces the attempts of repeated
pricking (27-29).

In the present study the score of mean time (in
minutes) needed for IV cannulation was lower
significantly (p<.001) in the interventional group
2.2+.5 compared to standard group 5.3+.8. This
was supported by the studies revealing that the
time duration of IV cannulation is reduced after
the application of local heat (18, 20, 23, 30).

Conclusion

Application of local heat before IV cannulation is
an way for veins visibility and
palpability, minimizing the patient’'s pain
perception, reducing the time needed and the
number of pricking for successful IV cannulation.

effective

Its is recommended that application of local heat
at the IV cannula site prior to IV cannulation
should become an evidence-based practice and
should be taught to the student nurses and it
should be incorporated in nursing curriculum
also.

Abbreviation
IV: Intravenous
NPRS: Numerical pain rating scale
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