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Efficacy of red betel (Piper ornatum) in accelerating perineal wound 
healing in postpartum women 
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Abstract 
The incidence of second-degree perineal lacerations, which 

involve injury to the vaginal tissue and perineal muscles, ranges 
from 35.1% to 78.3% among primiparous women and 34.8% to 
39.6% among multiparous women. Red betel (Piper ornatum) is 
well known for its disinfectant and antifungal properties, making 
it an effective option for wound care. This study aimed to evaluate 
the effectiveness of red betel leaf extract in accelerating perineal 
wound healing in postpartum women. A quasi-experimental 
design with a non-randomized pretest-posttest control group 
approach was employed, involving 39 participants divided into the 

intervention and control groups. The intervention group received 
red betel leaf extract twice daily for seven days, while the control 
group received conventional care. Wound healing was assessed by 
using the REEDA score. The results showed a significant reduc-
tion in REEDA scores in the intervention group, with an average 
decrease from 10.7 to 2.1, compared to a reduction from 7.2 to 3.5 
in the control group (p<0.05). This represents an 8.6-point 
improvement in the intervention group versus a 3.6 points in the 
control group. The bioactive compounds in red betel leaves, 
including flavonoids, tannins, and saponins, contribute to their 
antimicrobial, anti-inflammatory, and antioxidant properties that 
accelerate wound healing. These findings highlight the potential 
of red betel leaf extract as a natural, non-pharmacological therapy 
for postpartum wound care. Broader implementation could 
improve maternal health outcomes, particularly in settings with 
limited access to conventional treatment. 

Introduction 
Perineal lacerations are a common outcome of vaginal child-

birth and affect approximately 80% of women. Primiparous 
women are more frequently affected by these tears than are multi-
parous women. The incidence of second-degree perineal lacera-
tions, which involve injury to the vaginal tissue and perineal mus-
cles, ranges from 35.1% to 78.3% among primiparous women and 
34.8% to 39.6% among multiparous women. A recent comprehen-
sive review on perineal lacerations highlights global variations in 
prevalence, management, and outcomes, emphasizing the need for 
context-specific care strategies.1 More severe third- and fourth-
degree lacerations, which extend to the anal sphincter, occur in 
5.1% to 8.3% of primiparous women and in 1.8% to 2.8% of mul-
tiparous women.2–4 

Standard perineal care follows the “clean and dry” principle, 
which involves cleaning the wound with clean water (without any 
additives) and thoroughly drying it after each instance of dis-
charge.5 Adhering this typically allows perineal suture wounds to 
heal within ten days, although healing may take up to 14 days in 
some cases. Proper perineal wound care is essential for postpar-
tum women, as it helps prevent infection, accelerates the healing 
process, and reduces discomfort associated with perineal lacera-
tions.4 

Perineal infections are common postpartum complications 
that affect many women after childbirth.6,7 Studies have reported 
that 16% of women experience prolonged perineal infections, 
often accompanied by significant perineal pain.5 Given the poten-
tial complications of these infections, herbal remedies have gained 
attention as preferred option for wound healing, due to their min-
imal side effects and cost-effectiveness compared to conventional 
medications. One such herbal remedy is the red betel plant (Piper 
ornatum), which is well-known for its therapeutic properties.8 

Although evidence-based perineal wound care often empha-
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sizes the use of clean water without additives, traditional practices 
in Indonesia continue to incorporate the use of plants as natural 
remedies for wound care. These plants, frequently used for their 
antiseptics and antimicrobial properties, play a significant role in 
postpartum healing. One such plant is the red betel (Piper orna-
tum), valued for its potent antiseptic and antibacterial effects. The 
extract of red betel leaves contains essential oils and various phy-
tochemicals, which are known to accelerate the healing process of 
perineal wounds.4,9,10 

Red betel (Piper ornatum) is well known for its disinfectant 
and antifungal properties, making it an effective option for wound 
care. Studies have shown that the average healing time of perineal 
wounds treated with red betel leaves is 3–4 days faster than that of 
wounds treated with iodine.11,12 Considering these promising find-
ings, the present study aimed to further analyze the effectiveness of 
red betel extract rinse (Piper ornatum) on perineal wound healing 
in postpartum women.  

 
 

Materials and Methods 

Research design 
This study employed a quantitative approach using a quasi-

experimental method with a non-randomized post-test control 
group design. This study was conducted in collaboration with pri-
vate midwives in the Bandung area to facilitate a controlled assess-
ment of the effectiveness of red betel extract in promoting perineal 
wound healing among postpartum women. 

Study participants 
The population for this study consisted of postpartum women 

with perineal suture wounds who gave birth at Private Midwife 
Practices “I” and “N” in Bandung over the past three months. A 
quasi-experimental design was chosen because of limitations in 
implementing full randomization in the field, especially consider-
ing the collaboration with private midwifery practices that required 
the allocation of research subjects. 

Respondents were selected through consecutive sampling 
based on the specific inclusion and exclusion criteria. The inclu-
sion criteria were as follows: women on the first day postpartum 
aged 20–35 years; those with second-degree perineal lacerations 
involving the vaginal mucosa, perineal skin, and perineal muscle; 
women who experienced a term and spontaneous labour; literate 
women who were willing to participate as respondents.13 Exclusion 
criteria included women with diabetes mellitus or anemia and 
those who had experienced labor complications. 

Variables, instruments, and data collection 
This study was preceded by the preparation of red betel leaf 

extract, conducted in May 2022 through collaboration between the 
Laboratory of the Medical Laboratory Technology Study Program 
at Bandung Polytechnic and the ITB Laboratory. The extraction 
process involved sequential steps of maceration, evaporation, and 
lyophilization. Subsequently, phytochemical analyses were per-
formed to identify secondary metabolites present in the extract 
using 70% ethanol as the solvent. This stage aimed to evaluate the 
active compound content in the crude extract of red betel leaves 
through a series of phytochemical tests, adapted and modified from 
standard procedures, including tests for alkaloids, flavonoids, 
steroids/triterpenoids, saponins, and tannins. The extract was pre-
pared at two concentration levels, specifically 0.125% and 0.25%. 
Phytochemical screening revealed that the red betel leaf extract at 

a concentration of 0.25% contained alkaloids, flavonoids, ter-
penoids, saponins, and tannins, whereas the extract at 0.125% con-
centration positively identified the presence of saponins, tannins, 
and steroids/triterpenoids only. 

Data collection 
This study utilized both primary and secondary data. Primary 

data were gathered to assess perineal suture wound healing and to 
capture participant characteristics, including age, parity (number 
of previous births), and labor history. Secondary data included 
information on the number of postpartum women was collected 
from Private Midwife Practices “I” and “N” in Bandung. For the 
intervention group in this study, there was a detailed counselling 
guide on using red betel leaf extract for perineal wound care. 

The following procedures detail the systematic steps for apply-
ing red betel leaf extract as part of a perineal hygiene routine. Each 
step is carefully designed to ensure proper hygiene, effective appli-
cation, and consistent monitoring throughout the intervention peri-
od: i) hand hygiene: begin by thoroughly washing your hands with 
clean water and soap to ensure they are free from any contami-
nants: ii) preparation: take the bottle of red betel leaf extract and 
carefully open the lid. a sufficient amount of the extract was 
poured into a clean container or directly onto a clean cotton ball or 
pad; iii) application: position yourself comfortably, ensuring that 
the perineal area can be easily reached. using a clean cotton ball or 
pad, red betel leaf extract was gently applied to the outside of gen-
italia to ensure cleaning from front to back (towards the anus) to 
prevent contamination; iv) duration: the extract was allowed to 
remain in the perineal area for three minutes. this allows the extract 
to exert antiseptic and healing effects; v) drying: after three min-
utes, the perineal area was gently dried using clean tissue or pad; 
vi) post-application: wash your hands thoroughly with clean water 
and soap to maintain hygiene; vii) record keeping: the amount of 
red betel leaf extract used and the time of application (morning and 
evening) each day were recorded on provided record form; viii) 
frequency: this routine was performed twice a day for a total of 
seven days, once in the morning and once in the evening. This pro-
tocol ensures that the intervention is administered consistently and 
effectively, while maintaining proper hygiene and monitoring the 
application process. 

The research procedures for both the intervention and control 
groups involved specific care and monitoring protocols. In the 
intervention group, respondents applied Red Betel Leaf Extract 
twice daily for seven consecutive days. Researchers ensured adher-
ence through reminders via WhatsApp or SMS and monitored 
respondents’ health conditions every two days. Additionally, home 
visits were conducted on days 1, 3, and 7 postpartum by 
researchers and students to assess wound conditions using the 
REEDA table and an observation sheet. Meanwhile, the control 
group received conventional perineal wound care based on clean 
and dry principles. Similar to the intervention group, researchers 
conducted home visits on days 1, 3, and 7 postpartum to monitor 
wound healing using the REEDA table and an observation sheet. 
Both of groups allowed for a comparative analysis of the effective-
ness of red betel leaf extract against conventional wound care prac-
tices. Regular monitoring and consistent assessment using the 
REEDA scale ensured that any changes in wound healing were 
accurately recorded and analysed. 

In this study, an observation sheet was utilized to assess and 
document the healing of perineal suture wounds. The observation 
sheet was designed based on the REEDA scale, which evaluates 
wound healing using the following five criteria: redness, edema, 
ecchymosis, discharge, and approximation. For the intervention, 
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tools and material for the red btel extract were used as the primary 
treatment to promote wound healing. Additionally, a healing rate 
observation sheet was employed to track and record the progress of 
wound healing throughout the intervention period. These instru-
ments provide a comprehensive and systematic approach to evalu-
ating the effectiveness of red betel leaf extracts in promoting per-
ineal wound healing. The REEDA scale is a quantitative assess-
ment method for assessing wound healing based on five main com-
ponents: redness, edema, ecchymosis, exudation, and approxima-
tion. Each component is scored from 0 (no symptoms) to 3 (most 
severe symptoms), with a maximum total score of 15. The lower 
the REEDA score, the better the wound healing.14 

Data analisis 
Data collected from the observation sheets were coded and 

processed using statistical software to evaluate and compare the 
effectiveness of red betel leaf extract (Piper ornatum) and conven-
tional treatments for perineal suture wound healing. The primary 
aim of this study was to assess the effectiveness of red betel leaf 
extract comparison with conventional treatments in promoting per-
ineal suture wound healing. To determine which method was more 
effective in accelerating wound healing, we compared the out-
comes of the two groups: those receiving red betel leaf extract and 
those receiving conventional treatments. For statistical analysis, an 
independent sample Wilcoxon test was employed to assess differ-
ences between the two groups. Statistical significance was set at 
p<0.05, indicating that results with p-values less than 0.05 are con-
sidered statistically significant. 

Ethical clearance 
This study was approved by the Health Research Ethics 

Commission (KEPK) of Poltekkes Kemenkes Bandung 
(09/KEPK//EC/IX/2020). Several ethical considerations were 
implemented to ensure the protection of respondents right. All 
respondents provided their approval to participate through 
informed consent, ensuring that they were fully aware of the 
study’s purpose and procedures. The study guaranteed anonymity 
and confidentiality of respondents’ information. Respondents had 
the right to withdraw from the study at any time, without any con-
sequences. These measures ensured that the study adhered to ethi-
cal standards and protected the rights and privacy of respondents. 

 
 

Results 

Samples characteristics 
In the study, there were initially 42 respondents, with 21 in the 

intervention group and 21 in the control group. However, during 
the research, the following changes occurred: one participant with-
drew from the intervention group, and two respondents withdrew 
from the control group. The final number of respondents was 39, 
20 in the intervention group and 19 in the control group. To ensure 
comparability between the intervention and control groups, the 
characteristics of respondents at the beginning of the study includ-
ing age, parity, education, and knowledge of personal hygiene, 
were presented and analysed. 

There were no significant differences (p>0.05) between the 
two groups in terms of age, parity, educational level, or knowledge 
level (Table 1). This lack of a significant difference indicates that 
the characteristics of the research respondents were homogeneous 
between the two groups. The homogeneity of the groups is crucial, 
as it ensures that any observed effects of the intervention can be 

attributed to the treatment itself rather than differences in partici-
pant characteristics. Table 1 provides detailed data on these char-
acteristics for each group, supporting the claim of equivalence and 
offering a clear basis for comparing the effectiveness of red betel 
leaf extract with conventional treatments. The preparation of red 
betel leaf extract (Piper ornatum) followed a systematic process, 
conducted in collaboration with the Medical Laboratory Bandung 
Ministry of Health Polytechnic and Laboratory Technology Study 
Program at Institut Teknologi Bandung. Fresh red betel leaves 
were carefully selected, thoroughly washed under running water, 
and then dried through aeration, ensuring they were shielded from 
direct sunlight to prevent the degradation of active compounds. 
Once dried, the leaves were ground into a fine powder using a 
blender and sieved with a 20-mesh sieve. The powdered leaves 
were then extracted using the maceration method, employing a sol-
vent mixture of 70% ethanol and ethyl acetate. The resulting 
extract underwent phytochemical screening, which confirmed the 
presence of key bioactive compounds alkaloids, flavonoids, 
saponins, tannins, triterpenoids, and steroids. This meticulous pro-
cess ensured that the red betel leaf extract was prepared with its 
bioactive compounds intact, making it suitable for application in 
perineal wound healing. 

Table 2 illustrates that the intervention group, treated with red 
betel leaf extract, demonstrated a more significant reduction in 
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Table 1. Characteristics of research subjects. 

                                                      Group  
Characteristics      Treatment (n=20)   Control (n=19)         p 

Age (Year)                                                                                            0.67* 
    20-30                                  14 (70)                        15 (75)                     
    31-35                                   6 (30)                          4 (25)                      
Education                                                                                               0.12* 
    Elementary School             2 (10)                          7 (35)                      
    Junior High School            15 (75)                        10 (55)                     
    High School Bachelor        3 (15)                           1 (5)                       
Parity                                                                                                     0.52* 
    Prim                                   13 (65)                        10 (53)                     
    Multi                                   7 (35)                          9 (47)                      
Knowledge level                                                                                  0.16** 
    Low                                         0                               1 (5)                       
    Moderate                                13                             7 (37)                      
    High                                        7                             11 (58)                     
Description * Chi-Square test. 

Table 2. Overview of first, third and seventh day REEDA score on 
research group. 

                                                           Group  
Characteristics         Treatment (n=20)             Control (n=19)  

Day one                                                                                          
     x (SD)                                 10.7 (2.8)                               7.2 (1.7) 
     Median                                     10                                           7 
     Range                                      6-15                                       5-10 
Day three                                                                                        
     x (SD)                                  6.6 (1.4)                                5.6 (1.7) 
     Median                                      7                                            5 
     Range                                       4-9                                         3-9 
Seventh day                                                                                    
     x (SD)                                  2.1 (0.8)                                  3.5 (1) 
     Median                                      2                                           3.5  
     Range                                       1-3                                         2-6 
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Reeda scores compared to the control group by day seven. Despite 
initially having more severe wounds, the intervention group’s 
scores improved more rapidly, reflecting the extract’s efficacy in 
accelerating wound healing. Table 3 highlights a statistically sig-
nificant difference (p=0.05) was observed between the intervention 
and control groups’ Reeda scores from day one to day seven. The 
intervention group’s average score decreased from 10.7 to 2.1, 
compared to the control group’s decrease from 7.2 to 3.5. This 
highlights the clinical relevance of red betel leaf extract in enhanc-
ing perineal wound healing. 

 
 

Discussion 
This study involved 39 respondents, with no significant differ-

ences in age, education, parity, or personal hygiene knowledge 
between the intervention and control groups, ensuring homogene-
ity at baseline. The red betel leaf extract (Piper ornatum) was pre-
pared through a systematic process, retaining key bioactive com-
pounds suitable for wound healing. The analysis of Reeda scores 
revealed that the intervention group, which received the red betel 
leaf extract, showed significant improvement in wound healing, 
with a marked reduction in Reeda scores from day one to day 
seven compared to the control group. The results indicate that red 
betel leaf extract significantly enhances perineal wound healing 
compared to conventional treatments. The wound healing process 
involves several stages: inflammation, proliferation, epithelializa-
tion, angiogenesis, remodeling, and scarring.15 Each of these stages 
is essential for the restoration of tissue integrity, with inflammation 
and proliferation being particularly critical in the initial phases. 
According to the theory of wound healing, the inflammatory 
response is necessary to clear debris and initiate tissue repair, while 
proliferation involves the formation of new tissue, including blood 
vessels and extracellular matrix. In this study, red betel leaf extract 
was shown to positively impact perineal wound healing in postpar-
tum women, as indicated by the significant reduction in the Reeda 
score. The REEDA score is a commonly used indicator for assess-
ing perineal wound healing, which evaluates redness, edema, 
ecchymosis, discharge, and approximation of the wound edges.14 
The results showed that there was a significant difference in the 
Reeda score, which is an indicator of perineal wound healing, in 
the intervention and control groups (p<0.05), with an average 
decrease in the Reeda score in the intervention group and 8.6, 
whereas in the control group, it was 3.6. The significant decrease 
in the REEDA score in the intervention group compared to that in 
the control group suggests that red betel leaf extract has a more 
pronounced effect on improving perineal wound healing. These 
findings emphasize the potential of red betel leaf extract as an 
effective alternative or complementary treatment for improving 
perineal wound healing in postpartum women. In light of these 
findings, it can be argued that red betel leaf extract offers a promis-
ing alternative or complementary treatment for improving perineal 
wound healing in postpartum women. While traditional methods 
for wound care,16–18 such as antiseptics and basic hygiene, remain 
essential, the incorporation of plant-based treatments like red betel 
leaf extract may provide additional benefits, such as reducing 
inflammation and promoting faster tissue regeneration. Given the 
promising results of this study, it is important to further investigate 
the specific mechanisms by which red betel leaf extract contributes 
to wound healing, as well as its potential integration into clinical 
practices for postpartum care. The evidence from this study high-
lights the potential role of red betel leaf extract in enhancing the 

wound healing process, offering a natural and effective option for 
managing perineal wounds. REEDA score includes redness, 
edema, ecchymosis, discharge, and approximation, with the high-
est score for each aspect being three and the lowest score being 
zero. The higher the score, the higher the level of tissue trauma, 
and the perineal wound healed when the REEDA score was zero.14 
The decrease in Reeda’s score in the intervention group (10.7) was 
greater on the seventh day than that in the control group (7.2). 
Therefore, daily perineal wound healing in the group administered 
a wash basin solution containing red betel extract was better than 
that in the control group, which received clean and dry care. The 
effectiveness of red betel leaf extract in healing perineal wounds is 
due to the content of specific compounds in red betel leaves, 
including polyphenols, saponins, flavonoids, alkaloids, and tan-
nins, which accelerate wound epithelialization.19 This was evident 
from the test results of the chemical compound content in the red 
betel leaf extract conducted at the Laboratory of the Medical 
Laboratory Technology Study Program of the Polytechnic of the 
Ministry of Health Bandung. Phytochemical analysis of the red 
betel extract used in this study showed the presence of saponins, 
flavonoids, and tannins. The alkaloid and terpenoid contents were 
negative in laboratory phytochemical tests.20 Flavonoids have 
antibiotic properties that can interfere with the function of microor-
ganisms and cause their death to prevent infection.21 Therefore, 
these compounds accelerated the final stage of the inflammatory 
phase during the recovery phase. Alkaloids act as antibacterial 
agents by disrupting the peptidoglycans of bacterial cells.22,23 
Alkaloids possess antibacterial properties that disrupt the peptido-
glycan layer of bacterial cells, contributing to the reduction of bac-
terial infections in wound.9 Therefore, intervention group with red 
betel had better average redness and edema scores than the control 
group. Flavonoids can also accelerate wound epithelialization dur-
ing proliferation phase.24,25 Polyphenols and saponins can stimulate 
collagen formation during the proliferation phase.26 Tannins have 
antibacterial properties and promote the regeneration of new tis-
sues, further aiding wound healing.27 Owing to these properties, 
the intervention group receiving red betel leaf extract showed bet-
ter average redness and edema scores than the control group. This 
indicates more effective management of inflammation and better 
overall wound healing. 

Based on the above theoretical information, it can be conclud-
ed that red betel leaf extract significantly accelerates perineal 
wound healing in postpartum women. This conclusion was sup-
ported by the presence of effective antiseptic and antimicrobial 
compounds in the extract. Red betel leaf extract solution serves as 
a viable alternative to conventional treatments for accelerating per-
ineal wound healing. It can be effectively used to prevent infec-
tions, reduce discomfort, and enhance wound recovery. Midwives 
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Table 3. Overview of pre and post reeda scores in the research 
group. 

                                                        Group  
Characteristics       Treatment (n=20)     Control (n=19)      p 

Pre                                                                                                         0.00* 
     x (SD)                              10.7 (2.8)                       7.2 (1.6)                 
     Median                                   10                                   7                      
     Range                                   6-15                              5-10                    
Post                                                                                                        0.00*  
     (SD)                                   2.1 (0.8)                        3.5 (1.0)                 
     Median                                    2                                  3.5                     
     Range                                    1-3                                 2-6                     

Description: *Wilcoxon test. 
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should educate postpartum women on the benefits and applications 
of red betel leaf extract. They can recommend using the extract to 
wash perineal wounds and integrate this practice into postpartum 
care. Utilizing red betel leaf extract allows midwives to play a 
proactive role in maternal recovery during the postpartum period, 
ensuring better management of perineal wounds, and overall 
maternal health. This approach not only provides a natural remedy 
with minimal side effects, but also supports midwifery practice in 
promoting effective postpartum care. Despite these promising 
findings, the study’s non-randomized design and limited sample 
size are notable limitations. These factors may restrict the general-
izability of the results. Future studies should employ randomized 
controlled trials with larger sample sizes to validate these findings 
and explore the broader applicability of red betel extract in diverse 
wound-care contexts. Investigating its effects on other types of 
wounds and varying patient demographics would further substan-
tiate its clinical utility. 

 
 

Conclusions 
Red betel extract (Piper ornatum) significantly accelerates per-

ineal wound healing in postpartum women, offering a natural, non-
pharmacological alternative to conventional treatments. Future 
studies with larger, more diverse populations are needed to validate 
these findings and explore additional factors influencing wound 
healing, such as lifestyle and nutritional status. Expanding research 
to other wound types could further demonstrate its therapeutic 
potential. Clinically, integrating red betel leaf extract into postpar-
tum care may enhance maternal recovery and improve overall 
patient outcomes. 
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