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ABSTRACT

Objective: The objective of the study was to determine the effectiveness of magnesium sulfate with glycerine versus cold compress on patients with 
a peripheral intravenous cannula (PIVC) induced phlebitis.

Methods: A quasi-experimental pre-test post-test study on 60 subjects, 30 in each group, with interventions magnesium sulfate with glycerine 
application to one group and cold compress to another group of patients with PIVC induced phlebitis was done in a tertiary care hospital, Kerala. 
Purposive sampling with random allocation of subjects to each group was done. A standardized visual infusion phlebitis (VIP) scale was used to assess 
the severity of PIVC induced phlebitis.

Results: Both magnesium sulfate with glycerine (MD=2.1, t29=16.16, p<0.001) and cold compress (MD=1.6, t29=17.59, p<0.001) were found to be 
effective in reducing the PIVC induced phlebitis. The difference in post-interventional VIP scores between application of magnesium sulfate with 
glycerine and cold compress was found to be statistically significant (F(1,57)=5.362*, p<0.05). The mean post-interventional VIP scores of magnesium 
sulfate with glycerine application (0.059) was less than the cold compress (0.274). The study concluded that magnesium sulfate with glycerine 
application was more effective than cold compress for treating PIVC induced phlebitis.

Conclusion: The study highlights the significance of exploring the foremost effective intervention out of the many good practices currently in use in 
the prevention and management of phlebitis.
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INTRODUCTION

A nosocomial infection is specifically one that was not present or 
incubating before the patient being admitted to the hospital but 
occurred within 72 h after admittance to the hospital [1]. The use of 
intravenous (IV) devices is an integral part of patient care in hospitals, 
which may probably lead to complications, of which the most frequent 
is phlebitis, which means inflammation of the vein. In modern medical 
practice, up to 80% of hospitalized patients received IV therapy at some 
point during their admission [2-4].

Patients acquiring chemotherapy for cancer are at high risk for venous 
thromboembolism [5]. Thrombophlebitis accounts for considerable 
iatrogenic morbidity [6]. The reported incidence of phlebitis ranges 
from 10% to 90% of peripheral IV catheterization [7]. If left untreated, 
it can lead to infection or thrombus formation. Hence, it is essential 
for the nurses to treat the patients with phlebitis promptly with cost-
effective thus preventing complications related to phlebitis [8].

Phlebitis can be categorized as chemical, mechanical or bacterial; 
however, two or more of the kind of irritation often occur simultaneously. 
Infusion Nurses Society has identified specific standards for assessing 
phlebitis [9].

Phlebitis is graded according to the most severe presenting indication.

Grade Clinical criteria
0 No clinical symptoms
1 Erythema at access site with or without pain
2 Pain at access site, erythema, edema, or both

3 Pain at the access site, erythema, edema or both, streak formation, 
and palpable venous cord (1 inch or shorter)

4 Pain at access site with erythema, streak formation, palpable venous 
cord (linger than 1 Inch), and purulent drainage [10].

Increased incidence rates of infusion-related phlebitis were associated 
with male sex, small catheter size (20 gauge), insertion at the sites of 
forearm, IV drug administration, and blood product transfusions [11].

Treatment consists of discontinuing IV line, applying a cold compress 
first to decrease the flow of blood and increase platelet aggregation 
followed by a warm compress; elevating the extremity and restarting 
the line in the opposite extremity [12]. Common medications 
used for treating phlebitis were magnesium sulfate, glycerin, hot 
and cold applications, and heparin creams, of which magnesium 
sulfate with glycerin and cold compress is the two interventions 
commonly used. Even though these therapies are very commonly 
practiced independently or in combination, studies comparing their 
effectiveness are found to be minimal. Choosing the best intervention 
is still confusing and debatable for the practicing nurse. Hence, the 
study was undertaken.

METHODS

Quasi-experimental pre-test - post-test research design was used. 
Patients with peripheral IV cannula (PIVC) induced phlebitis admitted 
in orthopedics, surgical medical, gastro, pulmonology, and cardiology 
wards of a tertiary care Hospital, Kerala, India, were selected. Purposive 
sampling with random allocation to Groups A and B was done. A total 
of 60 subjects, 30 in each group, who fulfilled the selection criteria, i.e., 
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who developed phlebitis during the present hospitalization, who were 
conscious and able to report pain and in the age group of 18–60 years 
were only included.

Ethical clearance
Ethical Clearance was obtained from Thesis Review Committee of the 
institution. Written consent was taken from each subject before data 
collection.

Data collection instruments
Tool I: A structured questionnaire on demographic and clinical data.

Demographic data
It included eight questions on patient’s age, gender, educational status, 
monthly income, smoking, alcoholism, and tobacco chewing as reported 
by the subjects.

Clinical data
It included 11 questions on diagnosis, frequency of IV cannula flushing, 
appearance of intravenous (IV) cannulation dressing, presence of 
coexisting diseases, diagnosis, types of IV infusion, site of IV, number 
of prick during the IV cannulation procedure, size of PIVC, types of 
medication infused, period of hospital stay, and duration of PIVC as 
taken from the clinical records.

Tool II: Visual infusion phlebitis (VIP) scale
A standardized tool developed by Ms. Andrew Jackson to assess the 
severity of phlebitis. Minimum score of the scale is zero (no phlebitis) 
and maximum five (severe phlebitis). The total score is interpreted as 
mild (<2), moderate (2-3), and severe (>3). The content validity of the 
tool was 0.94 and reliability was 0.85.

Interventions
Group A: After the initial assessment, the cannula was removed from 
the site if it was present and the area was cleaned with normal saline. 
Then, a pre-prepared mixture of 30 mg of magnesium sulfate and 50 ml 
of glycerine was soaked in gauze (2” × 2”) and applied by the researcher 
at the site of PIVC induced phlebitis, 3 times a day for 3 consecutive 
days. Approximately 15 g was used for single dressing. Before the next 
application, the dressing was removed. The time taken for the dressing 
was 10 min.

Group B: After the initial assessment, the cannula was removed from 
the site if it was present and the area was cleaned with normal saline. 
Then, gauze (2” × 2”) was soaked in cold water of a temperature <15°C 
and applied at the phlebitis site for a period of 20 min, 3 times a day for 
3 consecutive days. The cold water was stored in the refrigerator in the 
respective wards 1 day before the dressing. The cold water was taken 
from the refrigerator just before the dressing and applied within 1 min. 
After 20 min of application, the gauze for cold compress was removed 
from the phlebitis site.

The post-test was conducted for both the Groups A and B using the VIP 
scale after 3 days of intervention.

RESULTS

Section A - demographic and clinical data

Around half of the subjects in Group A, 13 (43.4%) belong to the age 
group of 33–46 years and in Group B, 14 (46.7%) belong to the age group 
of 47–60 years. The other demographic variables were approximately 
equal in both the groups.

IV cannula was inserted within two pricks in both the groups: Group A 
18 (60%) and Group B 25 (83.4%). The size of the cannula used was 22G in 
majority, i.e., 20 (66.7%) in Group A and 22 (73.3%) in Group B. Metacarpal 
vein was the most commonly used vein for cannula insertion in both the 
groups: Group A 12 (40.5%) and Group B 17 (56.7%), respectively.

Section B: Comparison of pre- and post-interventional VIP scores 
of subjects with PIVC induced phlebitis in Group A and Group B
Fig. 1 shows that 25 (83.3%) subjects with moderate severity of 
phlebitis and 5 (16.7%) with mild phlebitis returned to either normal 
status 27 (90%) or mild phlebitis 3 (10%) in Group A after magnesium 
sulfate with glycerine application.

Fig. 2 shows that 22 (73.3%) subjects with moderate phlebitis and 
8 (26.7%) with mild phlebitis returned to either normal status 23 (76.7%) 
or mild phlebitis 7 (23.3%) in Group B after cold compress application.

Fig. 3 depicts that the pre mean VIP score (2.2) of Group A was reduced 
to 0.1 after the application of magnesium sulfate with glycerine. The 
pre mean VIP score (1.83) of Group B was reduced to 0.23 after the 
application of cold compress.

From this table, it is clear that the calculated F (1.57) value (5.362 and 
10.365) was greater than the table value (4.154). It means that there 
was a significant difference between effectiveness of interventions in 
Groups A and B (Tables 1-3).

DISCUSSION

The main objective of the study was to compare the effectiveness 
of magnesium sulfate with glycerine versus cold compress on PIVC 
induced phlebitis.

The findings of this study have clearly shown that magnesium sulfate 
with glycerine was more effective than cold compress F(1, 57) value 

Fig. 1: Distribution of subjects based on the severity of phlebitis - 
pre- and post-interventional - in Group A

Fig. 2: Distribution of subjects based on severity of phlebitis - pre- 
and post-intervention - in Group B
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(5.362 and 10.36, p<0.05) in reducing PIVC induced phlebitis, although 
both the interventions (magnesium sulfate with glycerine as well as 
cold compress) were found to be effective.

A similar comparative, three groups pre-test, post-test, and quasi-
experimental study were conducted by Saini and Paul (2011) to study 
the effectiveness of cold application, magnesium sulfate application 
and also heparinoid application on superficial thrombophlebitis on 
45 patients in Choithram Hospital and Research Centre, Indore. The 
cold application was given to experimental Group C, for a period of 
20 min, experimental group (H) was intervened by gentle massage 
with Thrombophob ointment and similarly in experimental group 
(M), magnesium sulfate dressing was done by dipping the gauze in 
the magnesium sulfate glycerine solution and applying it on phlebitis 
area. All applications were given 3 times a day for 3 days. The finding 
of the study indicated that the computed “t” value of cold application 
group (‘t”14=14.33), heparinoid application group (‘t’14=11.90), and 
magnesium sulfate application group (‘t’14=20.82) were statistically 
significant at p<0.001, which suggested that all three interventions 
were effective in reducing the signs and symptoms of superficial 
thrombophlebitis. The computed “F” ratio of all the three groups 
(‘F’2,42=10.10, p<0.001) showed that the three applications differ 
significantly from each other. The mean difference of magnesium 

sulfate group (18.34) was higher than the cold application (13.33) and 
heparinoid application (12.8) group. This indicated that magnesium 
sulfate application was most effective in reducing the signs and 
symptoms of superficial thrombophlebitis [13].

In yet another study conducted by Yambem et al. at Belgam, it was 
found that application of glycerin with magnesium sulfate was more 
effective than heparin - benzyl nicotinate (Thrombophob) ointment in 
the management of cannula induced thrombophlebitis [14].

The study findings have reinforced the effectiveness of magnesium 
sulfate with glycerine in reducing PIVC induced phlebitis than cold 
compress. However, more researches in homogenous groups are 
required to strengthen similar cost-effective interventions to alleviate 
the discomfort and agony of patients with phlebitis.

CONCLUSION

The study highlights the significance of exploring the foremost 
effective intervention out of the many good practices currently in use 

Fig. 3: Mean pre- and post-interventional visual infusion phlebitis 
scores of Groups A and B

Table 1: Distribution of subjects based on demographic 
variables (Groups A and B) (n=60)

Demographic 
 characteristics

Frequency (%)

Group A (n=30) Group B (n=30)
Age (in years)

18–32 10 (33.0) 9 (30.0)
33–46 13 ( 43.4) 7 (23.3)
47–60 7 (23.3) 14 (46.7)

Gender
Male 19 (63.3) 20 (66.7)
Female 11 (36.7) 10 (33.3)

Occupational status
Unemployed 14 (46.7) 12 (40.0)
Employed 16 (53.3) 18 (60.0)

Use of vibrating devices
Yes 9 (30.0) 6 (20.0)
No 21 (70.0) 24 (80.0)

Use of alcohol
Yes 12 (40.0) 11 (36.7)
No 18 (60.0) 19 (63.3)

Habit of chewing tobacco
Yes 4 (13.3) 2 (6.7)
No 26 (86.7) 28 (93.3)

Smoking status
Yes 4 (13.3) 2 (6.7)
No 26 (86.7) 28 (93.3)

Table 2: Distribution of subjects based on clinical 
variables (Groups A and B) (n=60)

Clinical variable Frequency (%)

Group A (n=30) Group B (n=30)
Type of medication 
administered

Crystalloids 24 (80.0) 25 (83.3)
Colloids 0 (0.0) 0 (0.0)
Both 6 (20.0) 5 (16.7)

Number of prick during IV 
cannulation

1 13 (43.4) 10 (33.4)
2 12 (40.0) 15 (50.0)
3 4 (13.3) 4 (13.3)
>3 1 (3.3) 1 (3.3)

Size of peripheral cannula 
inserted

24G 1 (3.3) 0 (0.0)
22G 20 (66.7) 22 (73.3)
20G 8 (26.7) 6 (20.0)
18G 1 (3.3) 2 (6.7)

Presence of peripheral IV 
cannula (in h)

<24 2 (6.7) 7 (23.3)
24–36 15 (50.0) 8 (26.7)
36–48 3 (10.0) 7 (23.3)
>48 10 (33.3) 8 (26.7)

Site of peripheral IV cannula 
insertion

Cephalic vein 3 (10.0) 2 (6.7)
Cubital vein 4 (13.3) 3 (10.0)
Basilic vein 6 (20.0) 4 (13.3)
Median vein 5 (16.7) 3 (10.0)
Metacarpal vein 12 (40.0) 17 (56.7)
Digital vein 0 (0.0) 1 (3.3)

Table 3: Analysis of covariance of VIP scores in Groups A and 
B (n=60)

Source Df Sum of 
square

Mean 
squares

F value p value

Between groups 1
1

1.241
0.642

1.241
0.642

10.365* 0.002
0.024

Within groups 57 6.826 0.120 5.362*
Total 59 8.333
F (1,57)=4.154, p<0.05, *Significant. VIP: Visual infusion phlebitis
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in the prevention and management of phlebitis. The impact of the best 
quality intervention, although seems to be very simple, go a long way 
in preventing the occurrence of nosocomial infections in patients, 
reducing the length of hospital stay and financial burden.
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