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Abstract

Background: Intravenous treatment is one of the most important medical treatments and the most common invasive

methods.. Phlebitis is the most common complication caused by catheters. Among the medicinal and non-medicinal

methods for treating phlebitis is the use of 2% chlorhexidine solution and aloe vera gel. This study aimed to compare

the effectiveness of aloe vera gel and 2% chlorhexidine gluconate solution in preventing phlebitis caused by peripheral

vein catheters in hospitalized patients.

Methods: This study is a three-group clinical trial on 90 hospitalized patients who met the inclusion criteria and were

randomly selected into three groups: aloe vera gel, 2% chlorhexidine solution, and the control group (30 people each).

they got. Information was collected using demographic information form and phlebitis checklist. In the aloe vera gel

intervention group, first the skin was disinfected with 70% ethyl alcohol, and after placing the angioket, it was fixed with

glue, the upper part of which was covered with half a cc of aloe vera gel, and in the second group, the catheter was first

placed with 70% ethyl alcohol. After placing the angioket with glue, its upper part was smeared with 2% chlorhexidine

gel, and in the control group, only 70% ethyl alcohol disinfection catheter was inserted. The date, time and name of the

researcher were recorded on the adhesive. Every 12 hours to 72 hours, the angioket insertion site in all three groups

was controlled and recorded by the researcher in terms of the presence of symptoms and the degree of phlebitis. Data

analysis was done with SPSS 25 statistical software at a significance level of 0.05 with chi-square tests and one-way

analysis of variance.

Results: Both supportive treatments of aloe vera gel and chlorhexidine solution are effective in reducing the incidence

of phlebitis in the intervention groups, but the frequency of phlebitis in the aloe vera group was significant compared to

the control. No significant difference was observed between the aloe vera gel group and the control group at 24 and 48

hours after the intervention (p<0.05), but a statistically significant difference was observed 72 hours after catheterization

(p<0.05).

Conclusion: A comparison of the effect of 2% chlorhexidine solution and aloe vera gel showed that the incidence of
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phlebitis in the long term in the aloe vera gel group was lower than in the control and chlorhexidine groups.

Accordingly, nurses can use non-pharmaceutical methods, including aloe vera compounds that have anti-inflammatory

properties, to reduce the incidence of phlebitis during catheterization.
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Introduction

Intravenous therapy is one of the most important medical treatments and the most common invasive methods performed

on 80% of patients during their stay in the hospital [1][2]. In addition, more than 500 million intravenous catheters are

inserted annually in the world to provide a more effective treatment [3]. Intravenous injections have saved the lives of

many people so far [4]. Despite the widespread and daily use of these catheters, they are associated with many

complications including liquid leakage, venous inflammation, fluid accumulation in the body, and bleeding and infection in

the injection area. Moreover, phlebitis is the most common complication and infection is the most dangerous complication

of these catheters [5]. Phlebitis means inflammation of the inner layer of blood vessels with symptoms such as redness,

pain, swelling of the injection area, and even fever [6]. Various factors influence phlebitis, including age, sex, and duration

of catheterization [7]. Previous studies have shown that the prevalence of phlebitis ranges from 0.1% to 63.6% in

California [8], 20% to 80% in Britain [9], and 27% to 70% in Iran [8], while the American Nurses Association (ANA) considers

a prevalence of 5% or less to be acceptable [5]. Phlebitis, in addition to being dangerous on its own, leads to the formation

of clots, thrombophlebitis, embolism, and shortens the life of venous cannulas [1], disrupts venous treatment, causes pain

and discomfort for the patient, imposes additional costs, wastes medical staff’s time [10], and causes problems such as

infection, premature removal of the catheter, and re-catheterization. Re-catheterization, in turn, limits the vessels suitable

for catheterization, postpones the injection of intravenous drugs, and prolongs the patient’s stay in the hospital [11].

Phlebitis is also a potentially dangerous source for causing systemic infections so the chance of systemic infections
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increases up to 8 times in the presence of phlebitis [10]. The skin around the catheter insertion site is one of the main

sources of microorganisms that can lead to the formation of microbial biofilms on the external surface of the catheter and

cause infection and phlebitis [12]. It affects more than half of the patients and is considered a potential risk factor for fatal

infectious complications [13]. Moreover, patients in intensive care units (ICUs) are much more sensitive to acquiring

infection than other units [14]. Furthermore, mortality and other complications caused by infections in ICUs are more

serious. Phlebitis is a serious complication of fluid therapy which can easily have negative effects on the health status of

ICU patients [5]. Nurses are one of the most important healthcare providers and they need to-date information and skills to

provide optimal care. Besides, the quality of nurses’ care depends on their performance [15]. Nurses’ performance in

caring for intravenous injections in 80% of cases reduces the incidence of complications such as phlebitis [16]. What is

certain is that many complications of intravenous injections can be prevented [17]. However, the choice of the best

disinfectant for dressing the catheter site has not yet been resolved, and despite the many advances that have been made

in the prevention of phlebitis, the problems associated with it remain and no definitive solution has been provided to

prevent these consequences. Some studies have recommended chlorhexidine to disinfect the catheter site [18][19].

Brunner and Suddarth's books and the Center for Disease Control and Prevention have also recommended chlorhexidine

gluconate-based solution as the disinfectant of choice to prevent infections related to venous catheters [20][12] and its

main advantage over other antiseptics is its long-term activity that can last up to 6 hours or more [21]. However, the results

of several clinical trials showed that the use of hydrocortisone filters, heparin, local corticosteroids, and local anti-

inflammatory gel at the intravenous injection site can reduce the phlebitis caused by the catheter. Nevertheless, none of

these methods are fully acceptable due to concerns about their economic costs and safety. Thus, there is a need for

simpler, safer, and more affordable methods [8]. One of these methods is non-invasive and local procedures such as the

use of different gels, including aloe vera gel. Aloe vera has healing, anti-inflammatory, immune system strengthening,

moisturizing, antiaging, and antiseptic properties [22]. This plant belongs to the Liliaceae family which grows in tropical

regions. Elongated aloe vera leaves contain sticky gel. Along the length of the leaves, many connecting hair fibers make

the plant strong. Healing wounds and superficial skin damage are some of the effects of fresh aloe vera gel [23]. Phlebitis

has a high prevalence among hospitalized patients and phlebitis caused by venous catheters can be a source of stress,

fear, and pain for patients, which is usually left untreated. Moreover, the recovery process of phlebitis usually requires a

relatively long time. Thus, it is essential to pay attention to an auxiliary substance that accelerates the recovery of

phlebitis [24]. The question always asked by nurses is, ‘What is the best and least complicated method of phlebitis

prevention?’ [8]. Given that aloe vera is a traditional, natural, and anti-inflammatory plant and 2% chlorhexidine is an

antiseptic solution, so far no study has compared the effect of aloe vera gel and chlorhexidine solution on the prevention

of phlebitis. Accordingly, the present study aims to compare the effectiveness of aloe vera gel and 2% chlorhexidine

gluconate solution in the prevention of phlebitis caused by peripheral vein catheters in patients admitted to Amir al-

Momenin Hospital in Zabul in 2023.

Methodology

This three-group clinical trial study was conducted on patients who were admitted to the ICUs of Amir al-Momenin Hospital
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in Zabul due to heart disease, high blood pressure, etc. in 2023. The inclusion criteria were patient cooperation and

absence of phlebitis at the site before venipuncture and underlying diseases such as diabetes and skin diseases. The

exclusion criteria were non-cooperation of the patient, discharge from the hospital earlier than 72 hours after the start of

the intervention, and worsening of the patient’s condition for any reason.

Following the study by Mohammadian et al. [8] and taking a 95% confidence interval and 80% test power, the sample size

was estimated as 25 patients per group using the following formula. However, taking into account patients’ dropout and

following similar studies, a total of 90 patients were examined (30 patients in the aloe vera gel group, 30 patients in the

chlorhexidine group, and 30 patients in the control group).

n = C × [(p1(1_p1) + p2(1_p2)/(p2_p1)2]
P1 = 0.20; P2 = 0.56; C = 7.9

In the first phase, 90 patients were selected using convenience sampling from among the patients admitted to the two

ICUs who met the criteria for entering the study, and then the selected patients were systematically and randomly placed

into three groups each with 30 members: aloe vera gel, chlorhexidine solution, and control groups. After visiting the ICUs,

examining the patients, and assessing their eligibility based on the inclusion criteria, the first to third patients were

randomly assigned to one of the groups. To do so, the first patient was placed into the aloe vera group, the second patient

into the control group, and the third patient into the chlorhexidine group.

The data were collected using a demographic information form with 4 items that assessed the patient’s age, gender,

occupation, and underlying diseases and the phlebitis checklist of the Iranian Nursing Association. The validity of the

checklist was measured by evaluating its content validity. To this end, the first draft of the checklist was reviewed by

several professors at Zabul University of Medical Sciences and its content was revised based on their feedback. The

reliability of the checklist was assessed using the equivalence or inter-rater reliability [8]. The observations were conducted

by two raters using the same procedure on ten patients. To conduct the intervention, the researcher washed her hands for

30 seconds with soap and water and wore non-sterile gloves to protect herself. The skins of the patients in the aloe vera

gel group were first disinfected with 70% ethyl alcohol, and after the alcohol dried and the angiocath placement, the

angiocath was fixed with glue, and its upper part was smeared with 0.5 cc of aloe vera gel. In the 2% chlorhexidine

solution intervention group, the catheter insertion site was first disinfected with 70% ethyl alcohol, and after placing the

angiocath, it was fixed with glue and its upper part was immersed with 0.5 cc of 2% chlorhexidine gel. In the control group,

only the catheter insertion site was disinfected with 70% ethyl alcohol, the catheter was fixed using glue in the standard fix

method, and the date, time, and name of the researcher were recorded. The angiocath insertion site was controlled and

recorded in terms of the presence of symptoms and the degree of phlebitis every 12 to 72 hours. The serum sets in the

three groups were changed every 24 hours and the duration of intravenous catheter maintenance was 72 hours.

SPSS-25 software was used for data analysis. First, the normality of the data was checked using the Shapiro-Wilks test

and parametric tests. The data were analyzed using the chi-square test and one-way ANOVA at a significance level of

0.05. The protocol for this research project was approved with the code of ethics IR.ZBMU.REC.1401.152 by the Ethics

Committee of Zabul University of Medical Sciences. The research proposal was also registered in the Iranian Registry of
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Clinical Trials with the code IRCT20231108059996N1.

Results

The average age of patients in the control group was (45.6+11.76), aloe vera (47.46+16.85), chlorhexidine (45.19+19.73).

One-way analysis of variance did not show a statistically significant difference in the average age between the three

groups (p=0.762) and most of the participants in the chlorhexidine group were male (50%) and the aloe vera group were

female (66.7%). The K square test did not show a statistically significant difference between the groups in terms of

gender. Therefore, these three groups were the same in terms of the gender variable.Table 2. The distribution of the

participants in the three groups by employment. As can be seen, most of the participants in the chlorhexidine, aloe vera,

and control groups were housewives. The chi-square test did not show a statistically significant difference between the

three groups in terms of occupation. The results show that most of the participants in the chlorhexidine and control groups

had high blood pressure. However, the chi-square test did not show a statistically significant difference between the three

groups in terms of blood pressure.

As shown in the table below, the chi-square test did not show a statistically significant difference in the frequency of

phlebitis between the chlorhexidine group and the control group. However, there was a statistically significant difference

between the frequency of phlebitis in the control group and aloe vera. The highest and lowest frequency of phlebitis was

observed in the control group and the aloe vera group, respectively, while there was no significant difference between the

control group. Aloe vera group and control group before the intervention. Also, there was no statistically significant

difference between the chlorhexidine and aloe vera groups in terms of the frequency of phlebitis (Table 4).

Stage Phlebitis Control group Aloe vera group Chlorhexidine group Z-score P-value

Pre-intervention
12, 24, and 36 hours after the
intervention

No 30 (100%) 30 (100%) 30 (100%)   

48 hours after the intervention
Yes 4 (13.3%) 1 (3.3%) 1 (3.3%)

2.63 0.357
No 26 (86.7%) 29 (96.7%) 29 (96.7%)

60 hours after the intervention
Yes 18 (60%) 9 (30%) 13 (43.3%)

5.49 0.064
No 12 (40%) 21 (70%) 17 (56.7%)

72 hours after the intervention
Yes 28 (93.3%) 18 (60%) 25 (83.3%)

10.54 0.005
No 2 (6.7%) 12 (40%) 5 (16.7%)

Table 1. The frequency of phlebitis in the three groups

Discussion

This interventional study compared the effectiveness of aloe vera gel and 2% chlorhexidine gluconate solution in

preventing phlebitis caused by peripheral vein catheters in hospitalized patients. The findings suggested that both aloe

Qeios, CC-BY 4.0   ·   Article, August 13, 2024

Qeios ID: UNB40N   ·   https://doi.org/10.32388/UNB40N 5/9



vera gel and chlorhexidine solution support treatments are effective in reducing the incidence of phlebitis in the

intervention and control groups, but the frequency of phlebitis in the aloe vera group was significantly higher compared to

the control group.

The data from the present study also revealed that chlorhexidine solution is effective in reducing the incidence of

phlebitis, but there was no statistically significant difference. Likewise, Pourmohammadi et al. (2016) examined the effect

of 2% chlorhexidine gluconate solution on the prevention of phlebitis caused by peripheral vein catheters and found no

statistically significant difference [5]. In a similar vein, Kolahdouzipour. et al. (2009) also found no statistically significant

difference between the chlorhexidine and alcohol solutions in the prevention of phlebitis. However, phlebitis symptoms

were less severe in the chlorhexidine group compared to the alcohol group [25]. In addition, Tayebimianeh et al (2020)

compared the effectiveness of chlorhexidine, povidone-iodine solution, and alcohol in the incidence of phlebitis in infants.

Contrary to the present study, the findings showed that the participants who used chlorhexidine solution showed a

statistically significant difference compared to the control group and the incidence of phlebitis was lower in the

chlorhexidine group [26]. Abdulahi et al. (2015) also compared the effectiveness of chlorhexidine disinfectant solution and

70% alcohol in the prevention of phlebitis. Out of 100 patients, 59 patients (17 patients in the chlorhexidine group and 32

patients in the alcohol group) had phlebitis. The findings indicated that the use of chlorhexidine solution was associated

with a lower frequency and severity of phlebitis than alcohol [27]. Sarani et al. (2018) compared the effects of alcohol,

chlorhexidine, and alcohol-chlorhexidine on the frequency of local infections related to the catheter and found that the

frequency of local infections in the alcohol-chlorhexidine group decreased significantly [10].

The present study also showed that aloe vera gel is effective on the frequency of phlebitis in the long term. Accordingly,

the frequency of phlebitis in the aloe vera group was significantly lower compared to the control. Various studies have

examined the effect of aloe vera gel support treatments on phlebitis. In their meta-analysis study, Gao et al. (2016)

highlighted that aloe vera has potential clinical value in the prevention and treatment of chemotherapy-induced phlebitis,

as confirmed in the present study [28]. Another study by Leuchamine et al. (2016) examined the clinical effect of aloe vera

in the treatment of phlebitis caused by levofloxacin. The participants in the intervention group were treated with aloe vera

and the patients in the control group were treated with moist magnesium sulfate. The findings showed phlebitis was

treated better in the intervention group than in the control group, and aloe vera was more effective than magnesium

sulfate, as reported in the present study [29]. Haji Abadi et al. (2021) compared the impact of aloe vera compress and

warm compress on the intensity of phlebitis and pain caused by venous catheter in hospitalized children and found that

the average severity of phlebitis and pain intensity in the aloe vera intervention group decreased more significantly than

the warm compress group [24], which is in line with the present study. The effectiveness of aloe vera compress can be

attributed to the compounds hidden in aloe vera including anthraquinone, carbohydrates, enzymes, inorganic compounds

such as iron, copper, and potassium, non-essential amino acids such as alanine, proteins, and vitamins such as thiamine,

which have many therapeutic and medicinal properties [30][31]. As confirmed in the present study, the most important

factor in the occurrence of phlebitis is time, and the incidence of phlebitis increases over time. Accordingly, Kardak et al.

(2000) reported that the incidence of phlebitis increased with increasing catheter placement hours [32]. The present study

found that the incidence of phlebitis was lower in the aloe vera group compared to the chlorhexidine and control groups,
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which could be due to the effect of aloe vera gel. The findings also revealed that the impact of aloe vera on the

occurrence of phlebitis is demonstrated in the long term. Accordingly, since angiocath in patients is replaced once every

72 hours, the use of aloe vera for preventing phlebitis can delay the time of replacing the angiocath. The underlying

diseases, vascular latency and fragility, and lack of continuous catheter monitoring were some of the limitations of the

present study. Similar studies can focus on finding the best and least complicated nursing methods as one of the constant

concerns of nurses [33].

Conclusion

The findings from the present study revealed that the frequency of phlebitis in both chlorhexidine and aloe vera groups

decreased. However, compared to chlorhexidine, aloe vera gel had a greater effect in reducing the incidence of phlebitis

in patients in the long term. Accordingly, traditional and cost-effective methods including aloe vera gel can be used as a

non-complicated and accessible method to reduce the incidence of phlebitis during catheterization.
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