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Background: One of the important hypertonic solutions is 50% dextrose. Phlebitis is 
the most common complication of this solution, the management of which is quite 
necessary. Regarding this, the present study aimed to compare the effect of warm 
moist compress and Calendula ointment on the severity of phlebitis caused by 50% 
dextrose infusion. 
Methods: This clinical trial was conducted on 96 patients admitted to five surgery units 
of a teaching hospital in Tehran, Iran, who received 50% dextrose through intravenous 
catheter in 2016-2017. The study population was selected through convenience 
sampling technique, and then randomly assigned into three groups of Calendula, 
compress, and control. The site of intravenous catheters was constantly evaluated from 
the beginning of dextrose infusion to the emergence of phlebitis. After the onset of 
phlebitis, the affected locations were managed with the application of warm moist 
compress (for 20 min) and Calendula ointment (2.5 g) in the compress and Calendula 
groups, respectively. The interventions were performed every 8 h for three days, and 
the severity of phlebitis was assessed before and three days after the interventions 
using Visual Infusion Phlebitis score. Data analysis was performed in SPSS version 22 
using Chi-square test, one-way ANOVA, and repeated measures ANOVA. 
Results: According to the results, the severity of phlebitis had a more significant 
reduction in the Calendula group (P=0.002), compared to that in the compress group 
(P=0.006) after the intervention. This difference between the groups was significant 
only on the second (P=0.003) and third (P<0.001) days post-intervention. 
Conclusion: As the findings of the present study indicated, the application of 
Calendula ointment decreased the severity of phlebitis in a shorter duration, compared 
to the use of warm moist compress. Therefore, this ointment is recommended to be 
used for the reduction of phlebitis severity. 
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1. Introduction 
 

One of the important components of patient 
care in the healthcare centers is intravenous therapy. 
There are multiple medications, fluids, blood 
products, and dietary supplements injected through 
veins.1, 2 One of the hypertonic products is 50% 
dextrose, which is infused through peripheral veins 
to supply energy and calories for the patients 
inflicted with cancer, hypoglycemia, and insulinemia 
in short term.3 The peripheral vein infusion of this 
solution is associated with such complications as 
high levels of phlebitis and necrosis in the injected 
area.4 

The occurrence of phlebitis and its progress in 
peripheral vessels leads to swelling, pain, and 
discomfort, which can sometimes be dangerous and 
cause fatal complications, such as thrombophlebitis, 
systemic infections, pulmonary embolism, and 
stroke.5, 6 This complication not only interrupts 
intravenous therapy, but also leads to additional 
expenses and time-wasting of the healthcare 
personnel.7 

Therefore, the prevention, early diagnosis, and 
implementation of necessary measures to treat 
phlebitis by the nursing team are of paramount 
importance. Although no definite treatment has 
been proposed for the prevention of phlebitis,8 
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several medications, such as heparin, 
corticosteroids, and piroxicam, have been 
introduced as therapeutic agents in addition to the 
immediate removal of catheter.9-13 

Warm moist compress is among the low-risk 
methods without any complications, which reduces 
pain and inflammation through the dilation of the 
vessels and enhancement of blood supply to the 
targeted area.14 Although various studies have 
affirmed the positive effect of this method on 
phlebitis, they have not accurately specified the 
duration and number of repetitions for this 
technique, the recognition of which is significantly 
crucial.5, 15, 16 Meanwhile, Calendula officinalis (C. 
officinalis), or pot marigold, is one of the most 
recognized medicinal plants, having been used for at 
least 12 centuries. This plant contains large amounts 
of antioxidant flavonoids. According to the 
literature, this medicinal herb can be used to treat all 
types of inflammations. This medication is safe to 
use, and just a rare number of people might 
allergically react to this plant.17, 18 Flavonoids in 
marigold prevent the release of histamine and 
production of prostaglandins. In addition, they 
inhibit the secretion of blood plasma into tissues, 
reduce the migration of the white blood cells to the 
inflamed area, and preclude the growth of bacteria 
and fungi through the reduction of capillary 
permeability.18, 19 Studies have shown that 
carotenoids in marigold, especially beta-carotene, 
help improve the anti-inflammatory effects of 
flavonoids and saponosides, and that it can be used 
as a medication to reduce pain and edema.17-23 
Given the fact that this plant is associated with 
almost no complications, it might be applied as a 
solution for the mitigation of the vascular 
inflammation and early control of phlebitis. 

Therefore, with regard to the importance of the 
detection and early treatment of phlebitis in the 
patients with intravenous line, especially during the 
injection of hypertonic solutions (e.g., 50% 
dextrose), it is crucial to identify and accurately use 
the methods that are available and have low 
complications. With this background in mind, the 
present study aimed to compare the effect of warm 
moist compress and Calendula ointment on the 
severity of phlebitis caused by 50% dextrose 
infusion. 
 
2. Methods 

 
2.1. Design 

 
This clinical trial was conducted on the patients 

hospitalized in five surgery units of a teaching 
hospital in Tehran, Iran, who received 50% dextrose 

through peripheral venous catheter within 2015-
2016. 

 
2.2. Participants and settings 
 

Sample size was estimated as 96 individuals (32 
cases per each group) using the Cohen's formula as 
follows: (Z1-α/2=1.95, Z1-β=0.84, ∆=0.7) 

The participants were selected through 
convenience sampling technique, and then 
randomly assigned into three groups of moist warm 
compress, Calendula ointment, and control, each of 
which contained 32 cases. The inclusion criteria 
were: 1) intravenous access as confirmed by a 
physician, 2) infusion of 50% dextrose serum, 3) 
lack of allergic reaction to Calendula, 4) non-use of 
anticoagulants and steroids, 5) age range of 20-70 
years, and 6) adequate consciousness to participate 
in the research. On the other hand, the exclusion 
criteria were: 1) lack of cooperation for accurate and 
timely use of Calendula ointment and warm moist 
compress during the study, 2) accidental withdrawal 
of intravenous catheter, 3) catheter failure due to 
fluid leakage or reasons other than phlebitis, 4) 
transfer of patients to other wards, 5) discharge, and 
6) mortality. 
 
2.3. Instruments 
 

The data were collected using demographic 
characteristics form and Visual Infusion Phlebitis 
score (VIP), developed by Jackson. The 
demographic form included such information as 
age, gender, type of disease, gauge number of 
catheter, catheter site, and times of dextrose 
administration per day. The VIP scale was 
developed by Jackson to evaluate the severity of 
phlebitis in 1996, and its reliability and validity were 
confirmed.24 The scoring of this tool is explained in 
Table 1. In the present study, grade one and higher 
in this scale was considered as phlebitis. 

The reliability of the mentioned scale was 
confirmed in a study conducted by Galant et al. in 
2013, reporting a coefficient of 0.85.25 In addition, 
Pourmohammadi et al. investigated the reliability 
and validity of this tool In Iran, rendering a Cohen's 
kappa coefficient of 0.93.13 In the current study, the 
reliability of this instrument was evaluated using 
inter-observer agreement method. In this regard, 
observation was performed by two observers (i.e., 
the researcher and a trained nursing expert as the 
researcher’s assistant). Evaluation was equally 
carried out on 10 patients, and the validity of the 
scale was determined at the Cohen's kappa 
coefficient.of.0.84.
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Table 1. Visual infusion phlebitis scale by Jackson 

Grade  Clinical symptoms 

zero Lack of pain in insertion site, redness, swelling and tightness to touch. 

one 
Without pain, tightness, or redness at intravenous site, lack of palpation 
cord, pain at the top of the insertion site. 

two Swollen, red, painful, lack of palpable cord. 

three Swollen, red, palpable cord greater than 7.5 cm above the injection site. 

four Swollen and painful, redness, tightness at insertion site, palpable cord 
greater than 7.5 cm above the injection site. 

 
 
2.4. Data Collection 

 
With regard to the ethical considerations, the 

eligible patients were entered in the study. The 
demographic characteristics of the patients were 
obtained through demographic and clinical 
characteristics form. Prior to the intervention, the 
researcher provided the participants with necessary 
trainings regarding the catheter care in a face-to-face 
meeting. The daily evaluation of intravenous site in 
the three groups was initiated from the beginning of 
50% dextrose infusion using the VIP scale. The 
intervention was started in the intervention groups 

upon the observation of the early symptoms of 
phlebitis. 

In the Calendula group, an area of 4×2 cm (2.5 
g) of the phlebitis was covered by the Calendula 
ointment (Dineh Co., Iran) every 8 h for three days 
while using gloves.12 On the other hand, in the 
compress group, a compress containing warm water 
of 45°C was placed on the phlebitis area for 20 min 
every 8 h for three days.14 Furthermore, the control 
group received no intervention. The severity of 
phlebitis was evaluated and recorded daily in all 
three groups using the VIP scale. 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram 1. Flow chart of the study 
 
 

           Eligible individuals (n=96) 

          Random allocation into study groups 

        Calendula ointment (n=32)                 Control (N=32) 

       Routine care + Calendula ointment      Routine care 

 
  Evaluation of phlebitis severity using visual phlebitis scale by Jackson 

 
 

   Data analysis (n=96)      

        Warm moist compress (N=32) 

      Routine care + Warm moist compress 

Lasting for three days 
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2.5. Ethical considerations 
 

The objectives of the research were individually 
explained to the participants. Furthermore, they 
were assured that their withdrawal from the research 
at any time had no effect on their treatment process. 
In addition, the researcher was available throughout 
the research process to answer the possible 
questions raised by the patients. Moreover, written 
informed consent was obtained from the participants 
prior to the study. 

 
2.6. Statistical analysis 
 

The data were analyzed using descriptive 
statistics. In addition, the Chi-square test was 
employed to compare the difference between the 
groups in terms of demographic characteristics. The 
comparison of the changes in the severity of 
phlebitis between the pre- and post-intervention 
stages was performed by means of repeated 
measures ANOVA. Moreover, the one-way ANOVA 

was run to compare the mean age and severity of 
phlebitis among the study groups. All data analysis 
was performed in SPSS version 22. 

 
3..Results 
 

The demographic characteristics of the 
participants are presented in Table 2, according to 
which no statistically significant difference was 
observed between the groups in terms of the 
evaluated variables. After the intervention, a 
significant reduction was observed in the mean 
phlebitis scores of the compress (P=0.006) and 
Calendula groups (P=0.002). According to the 
results of the one-way ANOVA, a significant 
difference was found among the three groups on the 
second (P=0.003) and third (P<0.001) days of the 
intervention regarding the severity of phlebitis (Table 
3). Moreover, the result of the Scheffe test was 
indicative of significant intragroup changes in this 
regard (P≤0.005). 

 
Table 2. Demographic and clinical characteristics of warm moist compress, Calendula ointment, and control groups 

 

 
Variables  

Groups Warm moist 
compress 

Calendula 
ointment 

Control  
P-value 

N(%) N(%) N(%) 
 

Gender  
Female  11(34.4) 13(40.6) 12(37.5)  

*0.7 

 
Male  21(65.6) 19(59.4) 20(62.5) 

 
 
Type of disease  

Esophageal cancer 18(56.25) 18(56.2) 12(37.5)  
 

*0.2 
Gastric cancer 7(21.9) 8(25) 16(50) 
Insulinemia 5(15.6) 5(15.6) 3(9.3) 
Rectal mass 2(6.25) 1(3.2) 1(3.2) 

 
Gauge number 

20  19(59.4) 20(62.5) 21(65.6)  

*0.3 

 22 13(40.6) 12(37.5) 11(34.4) 
 
 

Catheter site 
 

Forearm 17(53.2) 15(46.9) 3(9.4)  
 

*0.5 Cubital fossa 10(31.2) 5(15.6) 4(12.5) 
Wrist  5(15.6) 2(6.25) 7(21.9) 
Hand 0(0) 10(31.25) 18(56.2) 

Injection times of 
dextrose per day 

Three times  21(65.6) 10(31.25) 9(28.1)  

*0.1 

Two times 11(34.4) 22(68.75) 23(71.9) 
Age Mean±SD 59±0.68 60±0.70 64±0.82 **0.2 

                          *Chi-square; **One-way ANOVA 
 

Table 3. Comparison of the mean severity of phlebitis at the pre- and post-intervention stages among the three study groups 
 

Time  
Group  

Pre-intervention First day Second day Third day  

*P-value               Mean±SD         Mean±SD             Mean±SD  Mean±SD 
Calendula ointment 2.48±0.62 3.46±0.96 1.3±0.417 1±0.12 0.002 
Warm moist compress 2.48±0.50 3±0.95 1.64±0.64 1.2±0.86 0.006 
Control  2.40±0.64 3.02±0.90 2.7±0.91 2.9±0.64 0.07 
**P-value 0.1 0.13 0.003 0.001  

                  *Repeated measures ANOVA, **One-way ANOVA 
 
 
4. Discussion 

 
As the findings of the present study indicated, 

after the intervention, the Calendula group showed 
a higher reduction in the severity of phlebitis, 

compared to the compress group. In the review of 
the literature, we could find no study directly 
evaluating the effect of Calendula ointment or even 
its derivatives on the severity of phlebitis. However, 
there are various studies investigating the anti-
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inflammatory effect of this plant on different body 
parts. In this regard, Nicolaus et al. (2015) 
recommended the use of Calendula extract to treat 
the minor inflammation of the skin and wounds.26 In 
addition, Kaur et al. reported that Calendula plant 
has analgesic and anti-inflammatory effects, which 
can be used to treat wounds.27 In another study 
conducted by Dawid-Pać (2013), the effect of high 
concentrations of Calendula extract was reported to 
be comparable to that of synthetic anti-inflammatory 
medications.28 Additionally, in an empirical study 
carried out by Parente et al. (2012), C. officinalis 
was demonstrated to have anti-inflammatory and 
antibacterial effects, marking that its angiogenic and 
fibroplastic properties can have positive impact on 
the inflammatory and proliferative stages of the 
recovery process.21 Furthermore, Preethi et al. 
(2009) introduced the strong anti-inflammatory 
response of C. officinalis as the inhibition of anti-
inflammatory cytokines and Cox-2, followed by the 
synthesis of prostaglandins.29 The results obtained 
by Khaimar et al. (2013) indicated that the use of 
Calendula mouthwash could significantly reduce the 
widespread inflammation of the mouth caused by 
gingivitis.22 In another study performed by Fotouhi 
et al. (2007), it was reported that although 
Calendula has anti-inflammatory effect similar to 
corticosteroids, it has none of their complications 
and is safe to use.30 The results of all the mentioned 
studies are in line with our findings, demonstrating 
that C. officinalis can be the cause of reduced 
phlebitis due to the inflammatory nature of phlebitis 
caused by damage to vascular wall. 

One of the major drawbacks of this study was 
the fact that the hospitalized patients had no 
separate vein for 50% dextrose infusion, and the 
same vein was used to infuse antibiotics or other 
medications, which might have affected the final 

results. However, this factor could not be controlled 
by the researcher due to some limitations. 

 
5. Conclusion 
 

According to the results of the current study, the 
application of Calendula ointment decreased the 
severity of phlebitis in a shorter period, compared to 
the use of moist warm compress. Therefore, it is 
recommended that this method be applied 
immediately after the occurrence of phlebitis and 
repeated every 8 h. In addition, it is suggested to 
prioritize the application of Calendula ointment for 
the reduction of phlebitis severity. 
 
Conflicts of interest 
 

The authors declare no conflicts of interest. 
 
Authors’ contributions 
 

Neda Jourabloo: study design, data collection, 
editing the article, Tahereh Nasrabadi: study design, 
editing and final approval of the article, Ebrahim 
Ebrahimi Abyaneh: data analysis, participation in 
the editing of the article. 
 
Acknowledgments 
 

This article was derived from a Master’s thesis 
after obtaining the approval from the Ethics 
Committee of Islamic Azad University, Medical 
Branch of Tehran (Biomedical Research) with the 
code of IR.IAU.TUM.REC.1395.273. In addition, 
this study is registered in the clinical trial center of 
Iran with the code of IRCT2017060334306N1. 
Hereby, we extend our gratitude to the nurses and 
hospitalized patients of Imam Khomeini Hospital of 
Tehran for their cooperation with the research. 

 

References 
 
1. Nassaji-Zavareh M, Ghorbani R. Peripheral intravenous 

catheter-related phlebitis and related risk factors. Singapore 
Medical Journal 2007; 48(8): 733-6. 

2. Arab M, Tirgari B, Abazari F, Hadid A. The effect of using 
anesthesia evaporative spray on pain intensity associated with 
intravenous injection in hospitalized children in Imam Reza 
hospital in Sirjan. Medical-Surgical Nursing Journal 2015; 
4(1): 10-5. [Persian] 

3. Katzung BG, Masters SB, Trevor AJ. Basic & clinical 
pharmacology. Translation of Mohsen Arjomand, 13th ed, 
Tehran, Arjomand Publication, 2015. [Persian] 

4. Seraji A. Evaluation of the prevalence of fluid treatment 
complications in patients admitted to Imam Khomeini hospital 
Khomein. [MSc Thesis] Arak University of Medical Sciences 
2013. [Persian] 

5. Potter P, Perry A. Basic nursing: a critical thinking approach, 
50th ed, Philadlphia, Mosby Co 2001: 1228-40. 

6. Jackson A. Infection control, a battle in vein: infusion phlebitis. 
Nurs Times 1998; 94(4): 68-71. 

7. Kalani Z, Pourmovahed Z, Vaezi AA, Vaziri SF. Risk factors 
to peripheral catheter related phlebitis incidence: an analytical 
study. Juornal Hospital Research 2015; 14(3): 93-9. [Persain] 

8. Nikozad N, Ashkar Torab T, Mojab F, Alavi H, Azadeh P. 
Effect of sesame oil on prevention of chemotherapy-induced 
phlebitis. Journal of Ibn Sina 2011; 14(1-2): 39-40. [Persain] 

9. Roberts GW, Holmes MD, Staugas RE, Day RA, Finlay CF, 
Pitcher A. Peripheral intravenous line survival and phlebitis 
prevention in patients receiving intravenous antibiotics: 
heparin/hydrocortisone versus in-line filters. Annals of 
Pharmacotherapy 1994; 28(1): 6-11. 

10. Hecker JF. Potential for extending survival of peripheral 
intravenous infusions. BMJ: British Medical Journal 1992; 
304(6827): 619-24. 

11. Katzung BG. Basic and Clinical Pharmacology. 7thed. 
California Appelton&Lange; 1998 :182349. 

12. Haji Hosseini F, Beheshti Z, Nazari R, Rezaei R, Haji Ahmadi 
M. Comparison of the effects of wet warm compression and 
topical gel of pyroxycam on phlebitis caused by peritoneal 
veins catheter. Journal of Babol University of Medical Sciences 
2007; 9(3): 33-8. [Persian] 

25 
         Medical - Surgical Nursing Journal 2017; 6(1): 21-26.                                                                   

 



Jourabloo N et al. 
 

13. Poormohamadi M, Farsi Z, Rajai N. The effect of 2% 
chlorhexidine gluconate solution on prevention of phlebitis 
related to peripheral venous catheter in patients hospitalized in 
cardiac care units of a military hospital. Military Caring 
Sciences 2017; 4(1): 19-29. [Persian] 

14. Brunner LS. Brunner & Suddarth's textbook of medical-
surgical nursing. Amini translation, Mohammad Aliha, 
Asemi.1th ed, Tehran. Salemi Publishing House, 2015: 240-2. 
[Persian] 

15. Baranoski Sh, Helm ANN, Kowal N, Laskowski-jones L, Terry 
A , Wagner C. Nursing procedures, 4th ed, Philadelphia, 
Lippincott Co 2005: 271-82. 

16. Dunn M, Hamilton S, Masoorli S, et al. IV therapy made in 
credibly easy, 3rd ed, Philadelphia, Lippincott Co 2005: 62-200. 

17. Valizadeh AE, Molodie SH, Malekierad AL, Medical planet. 
Tehran: Nikmaleki Publication; 2011. [Persian]  

18. Jahdie F, Egdampour F, Naghizadeh S, Kheyrkhah M, 
Tagizade M. Effect of Aloe vera and Calendula persica 
ointment on pain intensity of episiotomy in primiparous 
women. Horizon Medical Sciences 2013; 19 (1) :23-28 
[Persian] 

19. Boucaud-maitre Y, Algernon O, Raynaud J, Cytotoxic and 
antitumoral activity of calendula officinalis extracts. Pharmazie 
1988; 43(3): 220-1. 

20. Esmaili R, Ebrahim zadeh M, Khalilian A, Nasiri E, Jafari H, 
Dehghani O, et al. Study regarding the effect of calendula 
officinalis cream in healing of pressure sores. Journal of 
Mazandaran University of Medical Sciences 2008; 18(66): 19-
25. [Persain] 

21. Parente LM, Lino Júnior RD, Tresvenzol LM, Vinaud MC, de 
Paula JR, Paulo NM. Wound healing and anti-inflammatory 
effect in animal models of calendula officinalis l. growing in 
Brazil. Evidence-based Complementary and Alternative 
Medicine 2012; 2012(1): 1-7. 

22. Khaimar MA, BabitaPawer, Pramod PA. Evaluation of 
calendula officinal as an anti plaque and anti gingivitis. Journal 
Indian Society Periodontology 2013: 17(6): 741-7. 

23. Della Loggia R, Becker H, Issac O, Tubaro A. Topical anti-
inflammatory activity of calendula officinalis extracts. Planta 
Medica 1990; 56(06): 516-20. 

24. Jackson A. Retrospective comparative audit of two peripheral 
IV securement dressings. British Journal of Nursing 2012; 
21(2): 10. 

25. Gallant P, Schultz AA. Evaluation of a visual infusion phlebitis 
scale for determining appropriate discontinuation of peripheral 
intravenous catheters. Journal of Infusion Nursing 2006; 29(6): 
338-45. 

26. Nicolaus C, Sievers-Engler A, Murillo R, Lämmerhofer M, 
Merfort I. UHPLC-QTOF-MS as a valuable tool for the 
identification of novel faradiol fatty acid diesters of Calendula 
officinalis flowers. Planta Medica 2015; 81(16): 177. 

27. Kaur J, Sidhu S, Khan MU. In vitro antioxidant and anti 
inflammatory activity of calendula officinalis and mimosa 
pudica. World Journal of Pharmacy and Pharmaceutical 
Sciences 2015; 5(2): 1388-97. 

28. Dawid-Pać R. Medicinal plants used in treatment of 
inflammatory skin diseases. Advances in Dermatology and 
Allergology/Postȩpy Dermatologii I Alergologii 2013; 30(3): 
170. 

29. Preethi KC, Kuttan G, Kuttan R. Anti-inflammatory activity of 
flower extract of Calendula officinalis Linn. and its possible 
mechanism of action. Indian Journal of Experimental Biology 
2009; 47(2): 113-20. 

30. Fotouhi M, Samie F, Amoozargahshemi F, Haddad P, Meysami 
AP. Comparison of the effect of calendula and betamethasone 
ointment on the prevention of acute radiation dermatitis: a 
futurist study. Journal of Mashhad University of Medical 
Sciences 2007; 65(3): 23-9. [Persian] 

 
 

 
         How to cite: Jourabloo N, Nasrabadi T, Ebrahimi Abyaneh E. 

Comparing the effect of warm moist compress and Calendula 
ointment on the severity of phlebitis caused by 50% dextrose 
infusion: A clinical trial. Medical - Surgical Nursing Journal 
2017; 6(1): 21-26. 

26 
         Medical - Surgical Nursing Journal 2017; 6(1): 21-26.                                                                   

 


