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Abstract 
Background: Phlebitis is the inflammation of the tunica intima of the vein. If 
left untreated may lead to infection or thrombus formation. Early detection 
and appropriate interventions reduce the occurrence and severity of cannula 
related phlebitis. Objective: To evaluate the effectiveness of magnesium sul-
phate with glycerin dressing as compared to heparinoid ointment application 
on management of peripheral cannula induced phlebitis. Materials and Me-
thods: A Quasi-experimental design was carried among admitted patients in 
Medical-Surgical Units of BPKIHS. Out among 50 admitted patients with 
cannula induced phlebitis. Simple random sampling technique was used to 
allocate the wards to each interventional group and purposive sampling tech-
nique to select samples where instruments baseline Performa and observation 
scale was used to collect data. Results: The study findings revealed signifi-
cantly reduction of phlebitis score after 48 hours of treatment with both in-
terventions. Thus it was concluded that both the applications were effective in 
reducing level of phlebitis. Regarding effectiveness, there was a statistically 
significant difference in phlebitis score in both experimental groups after 
comparison baseline within 8, 16, 32, 40, 48 hours of administration of inter-
vention (P = 0.05). The mean visual infusion scale score was more in MSG 
group as compared with that of HPA group. It shows that there is more re-
duction of VIP score in Magnesium sulphate with glycerin (MSG) group. 
Conclusion: In the research, study findings revealed that Magnesium sul-
phate with glycerin dressing is more effective than heparinoid ointment on 
management of peripheral cannula induced phlebitis. 
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1. Introduction 

Peripheral venous catheters are commonly used in hospitals to deliver intraven-
ous therapy [1]. Peripheral venous cannulation is the insertion of a Vascular 
Access Device (VAD) into a peripheral vein. Phlebitis is the most common com-
plication of intravenous therapy. The incidence of phlebitis in hospitalized pa-
tients receiving IV therapy has been reported to be as high as 80% [2]. Phlebitis 
is the inflammation of the tunica intima of the vein. Peripheral vascular catheter 
insertion sites should be monitored at a minimum of each shift using a recog-
nized Visual Infusion Phlebitis (VIP) scale for measuring degrees or severity of 
phlebitis [3]. Multiple factors, related to the catheter itself or the solution infused 
have been associated with this common complication [4]. It is estimated that 150 
million peripheral intravenous devices are placed each year in North America 
alone [5]. Worldwide hundreds of millions of patients are affected by health 
care-associated infections each year. Out of 100 hospitalized patients at any giv-
en time, 7 in developed and 10 in developing countries will acquire at least one 
health care-associated infection [6]. A study conducted by Singh, on 230 admit-
ted clients in Dhulikhel Teaching Hospital Nepal resulted that in 59.1% devel-
opment of phlebitis mostly very mild in nature. Incidence rate of phlebitis was 
associated with male sex, between 21 to 40 years of age, small Gauze catheter 
size, inmserted at fore arm, IV drug administration and blood product transfu-
sion [7]. The guideline for the prevention of catheter-related infections has been 
developed for practitioners who insert catheters and for those who are responsi-
ble for surveillance and control of infections in the hospital, the outpatient, and 
home healthcare settings [8]. Glycerin is an odorless, thick, sweet-tasting, syrupy 
liquid with a very short molecule, having the chemical formula C3H8O3. It is 
composed of three carbon atoms, five hydrogen atoms, and three hydroxy or 
OH groups [9]. Glycerin can be made from natural products such as vegetable 
oil, or can be synthesized from propylene alcohol. The result is an alcohol-based 
product that is an ingredient in many skin-care products. Glycerin, also called 
glycerol, can be used for both cosmetic purposes and as a treatment for medical 
conditions of the skin. Most people are very tolerant of glycerin, without expe-
riencing irritation. The effects of glycerin on skin are a healthier, more natu-
ral-looking appearance [10]. Heparinoid ointment is a cream/gel which is a nov-
el form of heparin therapy for topical application [11]. Heparin also has an 
antiphlogistic and anti-exudative effect, thus alleviating pain and promoting tis-
sue metabolism and the process of healing [12]. Magnesium Sulphate with Gly-
cerin dressing and Heparinoid ointment application are found to be used widely 
for the management of phlebitis. It is becoming a common practice in hospitals. 
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Even though glycerin magnesium sulphate and heparin ointment are widely 
used in hospitals, which of the intervention is more effective, is still confusing 
and debatable question to nurses and also there is little evidence showing about 
that which one is more effective and cost-effective on management of throm-
bophlebitis. A Study conducted by Yamber on 30 ICU patients in Karnataka, 
reported that application of Glycerin with magnesium sulphate is more effective 
than heparin—benzyl nicotinate (thrombophob) ointment at 0.05 level of signif-
icant (t = 2.301) on management of cannula induced thrombophlebitis [13].  

Objective of the Study:  
Primary Objectives:  

 To evaluate the effectiveness of Magnesium sulphate with glycerin dressing 
versus Heparinoid ointment application on management of peripheral can-
nula induced phlebitis. 

Secondary objectives: 
 To find out the association between magnesium sulphate with glycerin 

dressing and heparinoid ointment application on management of phlebitis 
with selected socio-demographic variables.  

 To find out the association between magnesium sulphate with glycerin 
dressing and heparinoid ointment application on management of phlebitis 
with selected cannula and related factors. 

Null Hypothesis (HO) 
There is no significant difference in effectiveness of Magnesium-sulphate with 

glycerin dressing and heparinoid ointment application on phlebitis. 
Operational definitions 

 Phlebitis: It is the inflammation of the veins. In this study, phlebitis means a 
painful swelling and raised temperature at the intravenous infusion site along 
with hardness (induration), redness (erythema), and palpable vein as meas-
ured of Visual Infusion Phlebitis Scale (VIP Scale). 

 Magnesium sulphate with glycerine dressing: It refers to a gauze pad soaked 
in warm magnesium sulphate granules saturated with glycerin, topically ap-
plied and secured with roller bandage three times a day, continuously for two 
days to evaluate the effectiveness of magnesium sulphate with glycerin dressing 
versus heparinoid ointment application on management of peripheral cannula 
induced phlebitis. 

 Heparinoid Application: It refers to application of thrombophob ointment 
(containing heparin) by gentle massage, three times a day at the site of phle-
bitis continuously for two days which reduce inflammation, stiffness and, 
thus alleviate pain and promote tissue metabolism as well as the process of 
healing.  

 Effectiveness: In this study, effectiveness refers to the degree of reduction in 
phlebitis by application of magnesium sulphate with glycerine dressing magsulf 
dressing and heparinoid ointment on two groups as measured in terms of 
Visual Infusion Phlebitis Scale (VIP Scale). 
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2. Materials and Methods 
2.1. Study Design 

A Quasi-experimental design was used for the study. 

2.2. Setting and Population 

Setting: The study was conducted in medical and surgical wards of B.P. Koi-
rala Institute of Health Sciences, Dharan, Nepal. 

Population: All the patients admitted in medical and surgical wards of B. P. 
Koirala Institute of Health Sciences with phlebitis having peripheral intravascu-
lar cannula (PIC) in situ constitute the population of the study. 

2.3. Sampling 

Sampling Technique: Medical and Surgical units admitted patients having 
phlebitis was selected purposively and sample from respected wards were se-
lected by simple random sampling technique. 

Sample Size:  
25 participants in Group A (application of Magnesium sulphate with glycerin). 
25 participants in Group B (application of Heparinoid ointment).  

2.4. Inclusion and Exclusion Criteria 

Inclusion criteria 
Patients whose phlebitis score was only in upper limbs with visual infusion 

phlebitis score of two or more and had not received any intervention from staffs 
for management were included in research. 

Exclusion criteria 
Patients who were not willing to participate and were under cytitoxic drugs 

were excluded in research. 

2.5. Research Instrument 

Questionnaire and observation were used to collect the data regarding the pre-
valence of phlebitis and the effective management measure for phlebitis. The 
tool consisted of the following items. 
 Part I: It consists of socio-demographic characteristics of the participants. 
 Part II: It consists of information regarding cannula and related factors. 
 Part III: It consists of check-list and grading scale to assess severity of phle-

bitis based on Visual Infusion Phlebitis (VIP) scale. 

2.6. Data Collection Procedures 

In this study, the instruments baseline performa and observation scale were 
used. Baseline performa, was used to assess the subjective symptoms and obser-
vation scale to observe the objective symptoms. Visual infusion scale (VIP scale) 
used for measuring the phlebitis according to score. Patients have VIP score 2 or 
above were only as study samples. 
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Steps: 
 Procedure for the application of both the interventions was different. 
 Pre-testing was performed before intervention. 
 Magnesium sulphate with glycerin dressing was used by using soaked gauze 

pieces. 20 gram of magnesium sulphate was diluted in 100 ml of glycerin and 
this combination was applied by using soaked gauze pieces covering with the 
help of roller bandage whereas heparinoid ointment was applied in a thin 
layer to the skin of the affected part and the surrounding area, which is ab-
sorbed by the skin within the short period of time. Thus for the subjects who 
receive glycerin magnesium sulphate, the medication was in constant contact 
with the affected area till the next application. 

 Both procedure were repeated 3 times a day at interval of 8 hours conti-
nuously for 2 days. 

 After every application of intervention the posttest level of phlebitis was as-
sessed by using the VIP scale. 

2.7. Data Analysis Procedure 

Ethical Clearance: Written ethical clearance was obtained from Institutional 
Review Committee (IRC) of BPKIHS with IRC approval number IRC 143/074/075. 
Informed (verbal and written) consent was taken from each participant. Confi-
dentiality and anonymity were maintained by writing code number instead of 
name of participants. All the ethics in research were followed and maintained 
strictly. 

Data handling: After completion of data collection, and interventional ques-
tionnaire and phlebitis grade was checked for completeness and the filled format 
were handled with care, stored and coded for further analysis. 

Coding/decoding: Serial number was given for each sample result. 
Monitoring: Data was taken and sequential coding was done. Data was en-

tered in MS Excel with the help of concerned people, guide and co-guide. After 
entry, data were rechecked and transfer to SPSS version 11.5 and analyzed. 
Finally, data will be preserved for at least five years. 

Statistical methods applied: Data were entered in MICROSOFT EXCEL and 
were analyzed using Statistical Package for Social Sciences (SPSS) version 11.5. 
Descriptive statistics such as mean, standard deviation, rank were used to 
present socio-demographical, health-related, cannula and infusion-related va-
riables. Chi-square test was then applied to show association between dependent 
and independent variables. When approximately, 95% confidence intervals were 
used P < 0.05 was considered statistically significant. Wilcoxon Signed-Ranked 
test, Mann Whitney U test and Friedman test were used to compare between two 
groups. 

3. Results 

Table 1 shows surprisingly 47 years was the mean age of respondents in both  
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Table 1. Socio-demographic characteristics of the participants (n = 50). 

Characteristics Category 

Group 
Total 

n = 50 
Chi 

square 
(X2) 

P-value 
MSG (Group I) 

n = 25 
HPA (Group II) 

n = 25 

N % N % n % 

Age (in years) 
 
 
 
 
 

Mean ± SD 

<25 6 24 7 28 13 26 

1.586 0.663 
26 - 45 7 28 4 16 11 22 

46 - 65 6 24 9 36 15 30 

>65 6 24 5 20 11 22 

 47.56 ± 22.66 47.64 ± 20.21 50 100  

Gender 
Male 10 40 14 56 24 48 

1.282 0.258 
Female 15 60 11 44 26 52 

 
Married 18 72 21 84 39 78 

1.049 0.306 
Separate 7 28 4 16 11 22 

Education 

Can’t read & write 12 48 11 44 23 46 

0.777 0.978 

Informal 2 8 3 12 5 10 

Primary 7 28 7 28 14 28 

Secondary 2 8 1 4 3 6 

Higher 2 8 3 12 5 10 

 
groups. Almost equal number of participants were from both gender 24 (48%) 
and 26 (52%) from male and female gender respectively. Maximum 39 (78%) 
were married and majority can’t read and write. There was homogenous distri-
bution of age, gender, marital status and education in both experimental groups 
with significance p-value of 0.663, 0.258, 0.3006 and 0.978 respectively as there 
was no significant difference of demographic characteristics among both expe-
rimental groups (considering a P-value of 0.05). 

Table 2 depicts majority of 40 (80%) participants days of hospital stay was 
below 1 week among both MSG and HPA group, majority about two fifth 10 
(40%) of cannula was inserted in wrist in HPA group and equal number of the 
participants (16%) of cannula was on forearm from both groups and equal 
(28%) in both dorsum of hand and cubital fossa in MSG group. Most 38 (76%) 
of the participants were cannulated with less than and equal to 20 G cannula 
Frequency of cannula insertion was more than and equal to second time of 
nearly 90% among both groups. Types of illness, days of hospital stay, cannula 
insertion site, size of cannula and frequency of insertion shows no statistical sig-
nificance so both groups are homogenously significant with P-value of (0.05). 

Table 3 shows variables related to administration of intravenous cannula 
from both groups all 50 (100%) participants received intravenous drugs. 
similarly 24 (96%) participants were receiving intravenous fluids and electrolytes 
Likewise 15 (60%) and 5 (20%) participants in MSG and HPA groups respectively  
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Table 2. Cannula related factors of the participants (n = 50). 

Characteristics Category 

Group 

X2 P-value Group I (MSG) Group II (HPA) 

N % n % 

Types of Illness 
Medical 25 50 25 50 

  
Surgical 25 50 25 50 

Days of Hospital Stay 
Mean ± SD 

<1 week 22 88 18 40 

2.00 0.157 >1week 3 12 7 28 

 4.20 ± 2.34 6.72 ± 8.27 

Insertion site 

Wrist 7 29 10 40 

1.557 0.669 
Forearm 4 16 3 12 

Dorsum of Hand 7 28 8 32 

Cubital-Fossa 7 28 4 16 

Size of Cannula (Gauge) 
≤20 17 68 21 84 

1.754 0.34 
≥22 8 32 4 16 

Frequency of Insertion 
Mean ± SD 

First 2 8 4 16 

0.758 0.384 ≥second 23 92 21 84 

 2.84 ± 1.795 2.43 ± 1.12 

 
Table 3. Purpose of intravenous cannula in the participants (n = 50). 

Purpose of  
IV cannula** 

Groups 
Test 
score 

P-value MSG (Group I) HPA (Group II) 

Yes (n) % No (n) % Yes (n) % No (n) % 

Blood transfusion 8 32 17 68 1 4 24 96 6.640 0.23* 

Drug administration 25 100 0 0 25 100 0 0 NA 

Unconscious or nil/oral 6 24 19 76 3 12 22 88 1.220 0.463* 

Fluid electrolytes 24 96 1 4 24 96 1 4 NA 

KCL with IVF 15 60 10 40 5 20 20 80 8.333 0.009* 

**Multiple Response, Fisher’s Exact Test*. 

 
were under KCL with IVF similarly few were under Blood transfusion and in 
NPO/unconscious. 

Table 4 depicts that majority of 16% and 80% participants had pain along the 
pathway in MSG and HPA groups. Similarly, medium stage or moderate phlebi-
tis was observed in 28 (56%) of the participants as scored by “3” among both 
groups out of them 44% and 68% in MSG and HPA groups respectively. 14 
(28%), 7 (14%) 1 (2%) of them had advanced or severe, early/mild and advanced 
thrombophlebitis or very severe phlebitis respectively.  

Table 5 depicts reduction in mean, standard deviation and rank score from 
pre-score to post-score. So, the difference between pre and post-score was found  
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Table 4. Severity of phlebitis based on VIP score of the participants (n = 50). 

Observation 
Sign & Symptoms of Phlebitis 

Groups Chi 
square 

(x2) 
P-value Group I (MSG) Group II (HPA) 

N % N % 

Presence of pain 
- Cannula insertion site 
- Along the path way 

 
11 
16 

 
44 
64 

 
5 

20 

 
20 
80 

 
3.309 
1.587 

 
0.069 
0.208 

Presence of Erythema 23 92 20 80 1.495 0.221 

Presence of Swelling 18 72 22 88 2 0.157 

Presence of Induration 9 36 5 20 1.587 0.208 

Presence of Palpable Venous Cord 6 24 2 8 2.381 0.123 

Pyrexia 2 8 1 2 4.90 0.086 

Severity of Phlebitis based on obtained 
VIP Score 
0 (No Phlebitis) 
1 (Possible first sign/very mild) 
2 (Early stage/Mild) 
3 (Medium stage/Moderate) 
4 (Advanced phlebitis/severe) 
5 (Advanced Thrombophlebitis/Very severe) 

 
 

0 
0 
3 

11 
10 
1 

 
 

0 
0 

12 
44 
40 
4 

 
 

0 
0 
4 

17 
4 
0 

 
 

0 
0 

16 
68 
16 
0 

 
 
 
 
 

5 
 
 

 
 
 
 
 

0.172 
 
 

 
Table 5. Effectiveness of magnesium sulphate with glycerin dressing (MSG) and hepari-
noid ointment application (HPA) on management of phlebitis. 

Variables 
Pre-score Post-score WST P-value 

Mean ± SD Rank Mean ± SD Rank   

Group I (MSG) 
(n = 25) 

3.36 ± 0.757 6.80 0.120 ± 0.332 1.98 −4.453 <0.001* 

Group II (HPA) 
(n = 25) 

3.00 ± 0.577 6.54 0.28 ± 0.458 1.58 −4.500 <0.001* 

P (<0.05)*, WST (Wilcoxon Sign Test). 

 
to be significant. The average score has been reduced on post-test score in both 
groups. 

Table 6 demonstrates that there is a statistically significant difference in VIP 
score among the participants in magnesium sulphate with glycerin group and 
heparinoid ointment groups after each intervention (P < 0.05). 

Table 7 Demonstrate that there is a statistically significant difference in phle-
bitis score in both experimental groups MSG and HPA groups after comparison 
baseline within 8, 16, 32, 40, 48 hours of administration of intervention (P = 
0.05). The mean VIP score is more in MSG group as compared with that of HPA 
group. It shows that there is more reduction of VIP score in MSG group. 

Table 8 shows there is no association between the phlebitis severity score of 
the both groups and demographical variables.  

Table 9 shows there is no association between the phlebitis severity score of 
both groups and treatment-related variables. 
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Table 6. Comparision of the effectiveness of magnesium sulphate with glycerine and he-
parinoid ointment application on phlebitis (n = 50). 

Difference 

GROUP 

MSG (Group I) n = 25 HPA (Group II) n = 25 

Mean ± SD 
Mean 
Rank 

X2 P-value Mean ± SD 
Mean 
Rank 

X2 P-value 

Baseline Score 3.36 ± 0.757 6.80 

135.544 <0.01* 

3 ± 0.577 6.54 

133.372 <0.01* 

After 8 hrs 2.48 ± 0.918 5.94 2.56 ± 0.768 6.02 

After 16 hrs 1.80 ± 0.816 4.90 1.96 ± 0.61 4.92 

After 24 hrs 1.04 ± 0.841 3.64 1.48 ± 0.65/ 3.92 

After 32 hrs 0.48 ± 0.653 2.58 0.92 ± 0.653 2.86 

After 40 hrs 0.24 ± 0.436 2.16 0.6 ± 0.577 2.16 

After 48 hrs 0.12 ± 0.332 1.98 0.28 ± 0.458 1.58 

Friedman test, (P < 0.05)*. 

 
Table 7. Comparison of the effectiveness of magnesium sulphate with glycerine and he-
parinoid ointment application on phlebitis with comparison with baseline score. 

Difference 
MSG (Group I) n = 25 HPA (Group II) n = 25 

MWU P-value 
Mean ± SD Mean Rank Mean ± SD Mean Rank 

Baseline vs 8 hrs 0.88 ± 0.781 28.48 0.44 ± 0.660 21.56 214 0.036* 

Baseline vs 16 hrs 1.56 ± 0.711 29.24 1.04 ± 0.734 20.76 194 0.012* 

Baseline vs 24 hrs 2.32 ± 0.748 30.76 1.52 ± 0.714 18.88 147 0.001* 

Baseline vs 32 hrs 2.88 ± 0.665 30.80 2.08 ± 0.702 18.60 140 <0.001* 

Baseline vs 40 hrs 3.12 ± 0.725 30.34 2.4 ± 0.577 19.14 53 0.001* 

Baseline vs 48 hrs 3.24 ± 0.723 28.94 2.72 ± 0.678 19.65 196.5 0.014* 

MWU—Mann Whitney U Test. 

 
Table 8. Association between socio-demographic variables and severity score (n = 50). 

Characteristics Category 

Group I (MSG) Group II (HPA) 

n Mean Rank 
Test score 
(P-value) 

n 
Mean 
Rank 

T score  
(P-value) 

Age 

<25 6 7.33 

7.482 
(0.058)b 

7 9.50 

3.657 
(0.301)b 

26 - 45 7 14.07 4 13.75 

45 - 65 6 18.5 9 12.83 

>65 6 11.92 5 17.60 

Gender 
Male 10 15.15 53.50 

(0.238)a 
14 13.57 69 

(0.687)a Female 15 11.57 11 12.27 

Marital status 
Married 18 14.28 40 

(0.178) a 
21 12.61 34 

(0.592)a Single 7 9.71 4 15 

Educational Status 

Can’t read & write 12 11.5 

5.553 
(0.237)b 

11 14.73 

4.490 
(0.344)b 

Informal 2 17.75 3 15.33 

Basic 7 15.21 7 8.07 

Secondary 2 4.75 1 16 

Higher 2 17.75 3 14.83 

a = Mann-Whitney U Test; b = Kruskal Wallis Test. 
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Table 9. Association between cannula related factors and severity of phlebitis (n = 50). 

Characteristics Category 

Group I (MSG) Group II (HPA) 

n 
Mean 
Rank 

Test score 
(P-value) 

N 
Mean 
Rank 

T score  
(P-value) 

Days of Hospital 
stay 

<1 week 22 13.09 31 
(0.906) a 

18 12 45 
(0.297) a >1 week 3 12.33 7 15.57 

Insertion site 

Wrist 7 11.64 

0.888 
(0.828)b 

10 11.25 

5.912 
(0.116)b 

Forearm 4 15 3 15 

Dorsum of Hand 7 12 8 17.25 

Cubital fossa 7 14.21 4 7.38 

Size of cannula 
(Gauge) 

<20 G 17 13.21 64.50 
(0.842)a 

21 13.43  
33 

(0.543)a >20 G 8 12.56 4 10.75 

Frequency  
of Insertion 

First 2 10.25 17.50 
(0.600)a 

4 13.62 39.50 
(0.858)a ≥second 23 13.24 21 12.88 

a = Mann-Whitney U Test, b = Kruskal Wallis test. 

4. Discussion 

This topic discusses on the main findings of the present study and these are dis-
cussed with regards to findings of other relevant studies. The discussions are de-
picted on broad headings of:  

Socio-demographic Characteristics of the Respondents 
According to age in years maximum numbers of the participants 30% were 

from the age group of 46 - 65 years in both MSG as well as HPA group. Surpri-
singly 47 years was the mean age of respondents in both groups. This finding is 
supported by study conducted in India where they found that incidence of phle-
bitis is lower in patients older than 60 years than below 60 years Cicolini [14] 
also reported equal numbers of participants 24% were from below 25 years, 46 - 
65 and >65 years of age group in MSG group. The finding is consistent with that 
of study conducted in Intensive care unit (ICU) of Susa city Hospital conducted 
on 224 patients. They identified that the higher frequency for complication was 
found in the age group of 30 to 60 years old [15]. The reason of lower rate of 
phlebitis among age above 65 years may be due to impaired inflammatory re-
sponse in the elderly that result in subtle sign and symptoms of phlebitis. 

A small gender difference was observed in the participants in the present 
study with the findings of 48% in male and 52% in females from both groups. So 
from study finding, it is supposed that gender has no significant role in phlebitis. 
Some research findings have showed male gender has more phlebitis than female 
sex [7] [14] where as in some studies majority of subjects were female 60% in 
MSG and male 56% and HPA group the finding is consistent with that of the 
previous finding from the study by Tan, where results showed that female pa-
tients had a significant increased risk of developing thrombophlebitis. The rea-
sons for such differences are hard to explain and have no satisfactory explana-
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tion for such findings [16] 
Similarly, majority of participants 72% and 84% in MSG group and HPA 

group respectively were married. Maximum 78% of participants were married 
from both MSG and HPA group. Majority of 148% and 44% in MSG group and 
HPA group respectively can’t read and write. However, our data did not provide 
sufficient statistical evidence to prove and validate the result. 

There was homogenous distribution of age, gender, marital status and educa-
tion in both experimental groups with significance p-value of 0.663, 0.258, 
0.3006 and 0.978 respectively. 

An equal number of participants were taken having medical and surgical 
problems. Majority of 80% participants days of hospital stay was below 1 week 
among both MSG and HPA groups out of them 40% and 88% were in MSG 
group and HPA group respectively the study is inconsistent with the study by 
Abdul it shows that phlebitis per patient was associated with longer hospital stay 
[17].  

Regarding insertion site, the present study found that the most common loca-
tion for insertion of cannula was in wrist 34% followed by Dorsum of hand 30% 
among both groups among them the least 14% was forearm; 22% was reported 
in the cubital fossa. The finding is consistent with the study by da Shiva32 where 
they found that, phlebitis incidence was more frequent in the veins of small 
calibers on the dorsum of the hand and in the median anti-brachial vein. 
Similarly, this study confirms the findings of some other studies as well Wait 
[18] that site of insertion of cannula influence phlebitis.  

However the study finding is contradictory to the findings from other studies 
Singh [7] reported that phlebitis was higher if inserted in forearm 65.5%, fol-
lowed by dorsum of hand 54.7% and wrist joint 53.3%. Whereas the finding is 
inconsistent with the findings from other studies Hedayatinejad, Yoong [15] 
[19] which showed that insertion site did not significantly influence so no sig-
nificant correlation seen between the insertion site and phlebitis. 

This study found that cannula of 16 G, 18 G and 20 G predicts more than 22 G 
cannula among both groups the most common catheter used was size ≤ 20 G 
which was approximately eighty percentage i.e. 38 (76%) out of them majority of 
21 (84%) and 17 (68%) of the respondents were cannulated with ≤ 20 G cannula 
in HPA and MSG group respectively. A study conducted by Wallis, Singh [18] 
[20] established larger catheter size ≤ 20 G (18 or smaller gauze) predicts phlebi-
tis. Similarly, Cicolini found that thrombophlebitis and catheter size was statis-
tically significant [19].  

Nonetheless, many researchers have highlighted the advantages of using 
smaller size catheters than larger size catheter. Small size catheters allow more 
blood flow in adjacent tissues and thereby prevent damage to the tunica intima 
of the vein.  

Approximately 90% participants among both groups cannula were inserted 
frequently which was more than twice among them majority of 92% and 84% in 
MSG and HPA groups respectively. However this result did not exactly provide 
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sufficient statistical evidence to prove and validate this result but Marino [21] 
showed that the incidence of phlebitis increases significantly after peripheral 
vein catheters are left in place longer than 72 hours, but the incidence does not 
change from 72 to 96 hours. Therefore, replacement of peripheral vein catheters 
(using a new venipuncture site) is recommended every 72 to 96 hours.  

Types of illness, days of hospital stay, cannula insertion site, size of cannula 
and frequency of insertion shows no statistical significance so both groups are 
homogenously significant with P-value of (0.05).  

Association of Socio-Demographic Variables and Severity Score 
The present study shows that participants from age group (45 - 65 years), fe-

male sex (60%), married (78%), illiterate (46%) from both experimental groups 
were found to be the contributing factors of phlebitis in this study. But the asso-
ciation was not statistically significant.  

The present study shows there is no association between socio-demographic 
variables which included age, gender, marital education and educational level 
with severity score which include after complete interventions scores (8, 16, 24, 
32, 40, 48 hours) of participants in both experimental groups. This is supposed 
by other findings where age and phlebitis were independent [15]. However, 
there are no more studies to support this finding. 

Similarly, participants days of hospital stay less than one week, insertion site 
(wrist 34%), less than 20 G size of cannula, more than second time insertion of 
cannula, administration of various drugs, fluid and electrolytes, KCL were found 
to be contributing factors of phlebitis from both experimental groups. But the 
association was not statistically significant. The present study shows there is no 
association between treatment-related variables which included with severity 
score which include complete interventions scores (8, 16, 24, 32, 40, 48 hours) of 
participants in both experimental groups. However there are no more studies to 
support this finding. 

Purpose of Intravenous Cannula 
The findings from the current study show that both group all 100% partici-

pants having phlebitis were using cannula for various intravenous medications 
followed by 96% participants were receiving intravenous fluids and electrolytes 
Likewise 60% and 20% participants in MSG and HPA groups respectively were 
under KCL with IVF. Similarly few were under blood transfusion and in 
NPO/unconscious. This finding is supported by a study Bare [2] who explained 
peripheral intravenous device (PIV)/catheters are the most commonly used 
intravenous device in hospitalized patients. They are primarily used for thera-
peutic purposes such as administration of medications, fluids and/or blood 
products as well as blood sampling. This finding is supported by a study done in 
Kathmandu by singh [7] where they found that the administration of IV antibio-
tics substantially increase the risk of phlebitis. Multivariate analysis for risk fac-
tors for phlebitis done by Oliveira [22] showed that KCL infusion and IV anti-
biotics to be important risk factor which is supported by a study Saini [23]. 
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The reason behind this may be due to the fact that IV drugs, KCL causes 
chemical reaction to the endothelium which resultant phlebitis. 

Severity of Phlebitis 
The present study shows that majority of 16% and 80% participants had pain 

along the pathway in MSG and HPA groups respectively, followed by 44% and 
20% pain in cannula insertion site in MSG and HPA groups respectively. More 
than 80% participants had erythema in both MSG and HPA groups. Swelling 
was observed in 72% and 88% in MSG and HPA groups respectively. Only in 
some participants palpable venous cord and pyrexia was present in both groups. 
However, our data did not provide sufficient statistical evidence to prove and va-
lidate this result.  

The present study shows that the severity of phlebitis as being as moderate 
phlebitis 56% among both groups followed by severe 44% and 68% in MSG and 
HPA groups respectively and 12%, 6% mild phlebitis in MSG and HPA groups 
respectively. The grading of severity of phlebitis was done based on scores ob-
tained by using VIP scale. This finding is supported by a study by Tan [16] 
where found that similarly 65% mild, 19% moderate and 8% severe thromboph-
lebitis in the study participants.  

However this finding is contradictory to the finding of other studies. A study 
conducted in India by Saini [23] found grade 2 or mild phlebitis (46%) higher 
than grade 3 or moderated (44%) phlebitis. A study conducted by Cicoloni33 also 
found first degree thrombophlebitis to be the highest (84.4%). similarly mild 
53.6% and very mild 37%where found on study conducted by Oliveira and Par-
reira [22] [24]. Similarly, a study conducted in KU Nepal by Singh [7] found 
very mild (40%) and mild (11.3%) grades were seen to the higher than moderate 
(3.9%) and severe (3.9%) phlebitis.  

Effectiveness of Magnesium Sulphate with Glycerin and Heparinoid Oint-
ment Application on Phlebitis  

The result revealed that in group I the mean pre-post treatment score of phle-
bitis were 3.36 and 0.120 respectively and the pre-test and post-test scores of 
standard deviation were 0.757 and 0.332 respectively and rank 6.80 and 1.98 re-
spectively. In group II the mean pre-treatment and post-treatment scores of 
phlebitis were 3.0 and 0.28 respectively and the pre-test and post-test scores of 
standard deviation were 0.577 and 0.458 and rank 6.54 and 1.58 respectively 
which presents the mean score of different groups with pre score and post score. 
The difference between pre and post-treatment score was found to be significant. 
The average score has been reduced on post r score in both groups score. Thus it 
was concluded that both the applications were effective in reducing level of 
phlebitis. This finding of the study is being supported by the study conducted 
Yamber [13] on 30 ICU patients in Karnataka, which showed the difference be-
tween pre and post score was found to be significant. The average score was re-
duced on post-treatment score in both groups. Thus it was concluded that both 
the applications were effective in reducing level of phlebitis. 
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Comparison of the Effectiveness of Magnesium Sulphate with Glycerine 
and Heparinoid Ointment Application on Phlebitis 

The present study demonstrates that there is a statistically significant differ-
ence in VIP score among the participants in magnesium sulphate with glycerin 
group and heparinoid ointment groups after each intervention (P < 0.05).  

Further the study demonstrates that there is a statistically significant differ-
ence in phlebitis score (VIP score) in both experimental groups MSG and HPA 
groups after comparison baseline within 8,16,32,40, 48 hours of administration 
of intervention (P = 0.05). The mean VIP score is more in MSG group as com-
pared with that of HPA group. It shows that there is more reduction of VIP 
score in Magnesium Sulphate with Glycerin (MSG) group. So it is revealed that 
Magnesium Suphate with Glycerin is more effective than Heparinoid ointment 
in management of phlebitis. The finding of the study is consistent with others 
studies. A Study conducted by Yamber [13] on 30 ICU patients in Karnataka, 
reported that application of Glycerin with Magnesium Sulphate is more effective 
than heparin-benzyl nicotinate (thrombophob) ointment at 0.05 level of signifi-
cant (t = 2.301) on management of cannula induced thrombophlebitis. Similarly, 
a study on Hospital of Vadodara to evaluate the effectiveness of Magnesium 
Sulphate with Glycerin dressing on Phlebitis among patients undergoing Peri-
pheral Intravenous Infusion by Ravindra [25] revealed that magnesium sulphate 
with glycerin dressing was highly effective to decrease phlebitis level to the pa-
tients. Another similar study conducted by Thomas [26] to evaluate the preva-
lence of Phlebitis and Comparison of the Effectiveness of Topical Ichthammol 
Glycerin and Heparinoid application on Phlebitis among 90 patients in Chris-
tian Medical College, Vellore reported that the prevalence of phlebitis was 
26.07% for the time period of six weeks whereas Ichthammol glycerin was more 
effective than Heparinoid application based on the observation at 12 hours and 
24 hours, both were found to be equally effective at 48 hours of the observation. 
But finally after comparison, Ichthammol glycerin was found as more effective 
for the management of phlebitis.  

Likewise a study found out the most effective applicant for reduction of phle-
bitis in comparison of Heparinoid and Ichthammol glycerine. in Christian Med-
ical College and Hospital, Ludhiana, Punjab among 60 subjects (30 with Hepa-
rinoid and 30 with Ichthammol Glycerine applications with matching age, 
gender and type of disease condition) reported that both the applications were 
effective in reducing IV induced phlebitis [11].   

Another similar study to find effectiveness of Magnesium sulphate crystal fo-
mentation versus paste application for phlebitis in Regional Advanced Care 
Center, Mangalore reported that Glycerin magnesium sulphate paste was more 
effective compared to magnesium sulphate crystal fomentation in reducing swel-
ling and induration [27].   

A comparative study conducted to assess the effectiveness of alovera, glycerin 
and cold application on superficial thrombophlebitis among 90 patients in 
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Peoples Hospital & Research Centre of Bhopal city, India the study reported that 
cold application was more effective as compared with alovera and glycerin. In 
association with demographic variables there was a significant difference found 
between these alovera, glycerin and cold application. Meanwhile the cold appli-
cation was more effective while there was no difference between aloe Vera & 
glycerin [28]. 

Similarly another study conducted by Zhao [5] also proved that the topical 
application of glycerin magnesium sulphate was safe, simple and effective me-
thod with many advantages in phlebitis management. 

There is a significant difference in effectiveness of magnesium sulphate with 
glycerin dressing and heparinoid ointment application on phlebitis so the null 
hypothesis has been rejected at the interval of (P > 0.05). 

5. Conclusions 

Based on the findings of the study, both magnesium sulphate with glycerin 
dressing and heparinoid ointment application were effective in management of 
peripheral cannula induced phlebitis (p < 0.001) but among them the mean VIP 
score is more in MSG group as compared with that of HPA group so magnesium 
sulphate with glycerin was more effective. 

Similarly, there was no significant association between magnesium sulphate 
with glycerin dressing and heparinoid ointment application on management of 
phlebitis with selected socio-demographic variables and cannula related factors. 

6. Recommendations 

 Frequent monitoring of cannula site, early identification of cannula induced 
phlebitis and prompt intervention is essential for treatment and prevention 
of further complication. 

 Nurses need to have adequate knowledge and skill regarding cannula in-
duced phlebitis management and its complication prevention.  

 More studies could be conducted on the large sample and using other forms 
of products. 
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