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Abstract

Many studies of perineal wounds use the redness, edema, ecchymosis, discharge, and
approximation (REEDA) scale as a healing assessment tool. Still, this tool has not become part of
the standard of care in postpartum women with perineal lacerations due to the lack of evidence of
its validity. This study aimed to analyze the consistency of the REEDA scale in healing perineal
wounds of postpartum women. The method uses an observational study using the interrater
reliability test for the REEDA tool on perineal wound healing in postpartum women with second-
degree perineal lacerations, 11 women were recruited using consecutive sampling. Lacerations
were observed by researchers, and midwives were trained on days 1, 3, and 7 postpartum. Cohen's
kappa coefficient test was used to test the consistency of the REEDA scale. The results shows that
the fair and excellent agreement on the redness item with kappa (0.57-1.00), agreement on the
edema item showed good and excellent results (0.61-0.84), fair and good agreement on the
ecchymosis item (0.51- 0.73), good and excellent agreement on discharge items (0.79 -1.00). On
the approximation item (0.62—-1.00), agreement improved to excellent at the final assessment. In
the third evaluation, the scoring of all items showed good or excellent agreement between the
raters. The conclusion is the overall assessment shows that the application of the REEDA scale
is reliable because it shows consistency; namely, there are no more values with low agreement on
the seventh day of the postpartum period.
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1. INTRODUCTION

Perineal lacerations that occur during vaginal delivery will require suturing. After
suturing, the perineal wound must be examined to assess the suture results, which might cause
problems postpartum (RCOG, 2015). This problem, namely signs of inflammation such as
edema, ecchymosis, redness, and pain, occurs from the first hours after giving birth and may
remain after the hospitalization period (Alvarenga et al., 2015). More than 85% of women who
give birth vaginally experience perineal injuries. Estimated to occur in one-third of women's
spontaneous perineal lacerations requiring suturing in the U.K. and the U.S. (Frohlich & Kettle,
2015). Complications due to perineal wounds, such as wound dehiscence with an incidence
ranging from 0.21-24.6% and generally associated with infection, occur in 0.1-23.6% of
women (Jones et al., 2019). The reported tear frequency varies between 20% and 41%; grade
Il perineal lacerations can cause problems similar to those caused by lacerations involving the
anal sphincter. Delays in healing perineal laceration wounds that are sutured due to infection
can cause long-term physical and psychological problems that affect the daily activities of
women after giving birth (Ahlund, 2019).

So far, postpartum women have been taught about hygiene in wound management,
namely washing the perineal area from front to back after urinating or defecating, changing
sanitary napkins regularly, and not having sexual intercourse during the postpartum period
(Faraji et al., 2021). However, the results of descriptive studies in Indonesia show data on
postpartum women who experience delayed healing and infection in perineal suture wounds,
including a 2021 study of 31.7% of 60 postpartum women in Palangka Raya City with suture
wounds. Second-degree perineum is categorized as not yet healed using the REEDA Scale on
the seventh day (Yuniarti et al., 2021). The treatment used depends on the severity of the
perineal laceration and is often influenced by local customs and the training and experience of
the professional recommending treatment. Appropriately, assessing and managing wounds is
essential to optimize the healing results of perineal suture wounds in postpartum women
(Webb, Sherburn, & Ismail, 2014).

REEDA (redness, edema, ecchymosis, discharge, and approximation) is a tool for
assessing perineal wound healing with the Scale system introduced by Davidson in 1974. Many
researchers and health practitioners have used this tool because it covers five critical aspects in
healing perineal wounds, including a study of effectiveness of black cumin ointment in the
process of healing perineal rupture wounds (Yuniarti, 2018), three perineal skin closure
techniques in the repair of second-degree perineal lacerations (Swenson, et al., 2019), the
healing effect of Quercus Persica and Lawsonia Inermis ointment on primiparous episiotomy
wounds (Zibanejad et al., 2020), clinical trial of the impact of ginger extract ointment (zingiber
officinale) on pain and healing of episiotomy wounds in nulliparas (Cheshfar et al., 2023),
Randomized controlled trial of running and interrupted suturing techniques for repair of
episiotomy wounds or second-degree perineal tears (Faal Siahkal et al., 2023), conservative
management versus systematic suturing of first-degree vaginal or perineal tears after delivery
(Lallemant et al., 2023), and many other studies. However, due to a lack of evidence of tool
consistency, the REEDA scale has not become the standard of care for postpartum women
(Alvarenga et al., 2015).

Studies have shown that episiotomy leads to higher REEDA scores and increased pain
compared to spontaneous perineal tears (Pebolo, Judith, & Dan, 2020). Proper perineal care
using the REEDA scale can significantly reduce pain and improve wound healing. The scale
evaluates both episiotomy and cesarean section incisions, with episiotomy wounds showing
higher initial REEDA scores but faster overall healing (Limbachiya & Parmar, 2022). Failure
to use the REEDA scale may result in inadequate assessment of wound healing progress and
potential complications. Additionally, the scale can be used to evaluate the effectiveness of
interventions, such as herbal ointments, in promoting episiotomy wound healing (Torkashvand
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et al., 2021). Regularly using the REEDA scale is crucial for monitoring postpartum perineal
wound healing and ensuring appropriate care.

Health workers use scales, questionnaires, and tests to identify signs and symptoms and
assess the results of interventions. Repeated assessments are given according to condition but
are often carried out by different health professionals. They must be sufficiently consensual to
identify fundamental changes in an individual's condition. Method comparison studies are
essential for developments in the medical and clinical fields. These studies often compare
cheaper, faster, or less invasive measurement methods with widely used methods to see
whether they are approved enough to be used interchangeably. The measuring device and the
rater influence response measurements in many clinical and medical assessments. Some
inconsistencies are generally found among assessors due to different characteristics such as
training and experience. This is because agreement between assessors and patients is required
to be evaluated repeatedly to determine practical actions (Wang et al., 2020). This study is part
of a randomized controlled trial (RCT) examining the effectiveness of black cumin (Nigella
Sativa) ointment in healing perineal wounds in postpartum women. Our goal is to analyze the
consistency of the REEDA scale as a clinical tool for assessing the healing of perineal
lacerations.

2. RESEARCH METHOD

This research, uses an observational study with interrater reliability methods. The study
was conducted at the Community Health Center in Palangka Raya City, Central Kalimantan,
a facility that provides care for women giving birth 24 hours a day. Data was collected on the
first, third, and seventh days at the Community Health Center and the patient's home over a
period of June-July 2023.

The population was 15 postpartum women with grade 11 perineal lacerations who gave
birth at the Public Health Center during the time of this study. The sample size was calculated
with power at 80%, K1 0.0 and K2 0.6, alpha of 0.05, and anticipation dropout at 20% (Bujang
& Baharum, 2017). The sample was taken using consecutive sampling; it was found that 11
postpartum women were willing to become participants who met the inclusion criteria. These,
namely women had a standard vaginal delivery, a second-degree perineal laceration was
sutured, there were no postpartum complications, the baby was born alive, and the research
team could reach their home address.

The healing of perineal lacerations in maternal participants was assessed using the
REEDA scale at three different times in the postpartum period. The first assessment is at 6-
24 hours postpartum, the second assessment is on the third day postpartum, and the third
assessment is on the seventh day postpartum. The REEDA scale is a tool for assessing perineal
healing primarily developed by Davidson (1974), has been subject to psychometric evaluation
(Hill, 1990). The REEDA scale has been widely used in recent studies to assess the healing
of perineal wounds (Alvarenga et al., 2015) and cesarean wounds in postpartum women
(Saghafietal., 2023), and has been adopted into various languages, one of which is Indonesian
(Astri et al., 2023) while maintaining the psychometric of the source. This tool assesses
redness, edema, ecchymosis (purplish spots of blood flow), discharge, and approximation
(closeness of the skin edges) in each individual who experiences perineal trauma after giving
birth. Each item uses a value range of 0-3; perineal wounds are given a value for each item
according to the description and then added up to get a total score with a value range of 0-15.
Higher numbers indicate greater tissue damage in the wound; a maximum value of 15 means
the worst perineal healing outcome (Davidson, 1974) shown in Table 1. Based on the REEDA
scale, healing is graded as follows: completely healed 0, mostly healed 1-5, slightly healed 6-
10, not healed 11-15 (Pebolo, Judith, & Dan, 2020).
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Table 1. Redness, Edema, Ecchymosis, Discharge, and Approximation (Closeness of Skin

Edge) Scale.
Points Redness Edema Ecchymosis Discharge Approximation
0 None None None None Close
1 Within 0.25 Perineal, Within 0.25 cm ~ Serum Skin separation 3
cm of the lessthan1 bilaterally or 0.5 mm or less
incision cm from cm unilaterally
bilatera“y incision
2 Within0.5  Perineal and Between 0.25 cm Serosanguinus  Skin and
cmofthe  orbetween to1lcm subcutaneous fat
J . separation
incision 1to2cm bilaterally or
bilaterally ~ from the between 0.5 to 2
incision cm unilaterally
3 Beyond 0.5 Perineal and Greater than 1 cm Bloody, purulent Skin,
cm of the or vulvar, bilaterally or 2 subcutaneous fat,
incision greater than cm unilaterally and fascial layer
bilaterally ~ 2cm from separation
the incision

Data collection the REEDA assessment for collecting data on perineal wounds was
conducted with the patient in a dorsal recumbent position, lying on her back with her knees
bent. A ruler was positioned perpendicular to the line of the perineal wound to measure its
length in centimeters accurately. REEDA measurements used 11 transparent PVC rulers. A
nine-centimeter-long ruler (so that the assessor does not have difficulty holding the ruler) with
a length of 1 mm represents each line. It's reused after washing it with soap and water, then
disinfection with 70% alcohol. The REEDA scale was assessed by two assessors: the midwife
as a primary researcher and the midwife trained as an enumerator in this study. Criteria for
the midwives who collected the data were worked for > 5 years in the delivery room where
this study was conducted. The assessors assessed healing perineal wounds on the first day of
postpartum at the health community center and on the third and seventh days at the patient's
home.

Statistical analysis for the REEDA scale data to be valid, there must be an agreement in
perception between the assessors, namely the midwife as a primary researcher and the midwife
trained as an enumerator in this study. Agreement (strength of agreement) was analyzed using
IBM SPSS Statistics 26 software, including an interrater reliability test with Cohen's kappa
coefficient ranging from 0 to 1. Kappa value > 0.81 is considered a solid agreement
(excellent), kappa value > 0, 61 showed strong agreement (good), kappa value > 0.41 was
regarded as moderate agreement, > 0.21 as fair agreement, and < 20 as low agreement.

The ethical principles in this research follow WHO standards, 2011, and CIOMS
guidelines, 2016. Postpartum women became participants in this research after signing
informed consent. This study received ethical approval from the Health Research Ethics
Commission, Faculty of Medicine, University of Diponegoro, on March 24, 2023, number
85/EC/KEPK/FK-UNDIP/ 111/2023. The confidentiality principle was explained to the
respondent and two witnesses who signed the informed consent. This research is committed
to maintaining the confidentiality of our respondents. We do not include the names of
postpartum mothers on the data collection sheet, using codes instead to protect their identities.
The identities of postpartum mothers who are respondents are never shared without their
explicit permission. The examination results data, including numbers, categories, and photos,
which are the focus of this research, are published as part of our research activities.
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3. RESULTS AND DISCUSSION

Of the 11 participants, 10 participants were examined for laceration wounds on the first
day postpartum, and 1 participant did not take part in the assessment because he had already
gone home. On the second assessment (third day postpartum), a home visit was carried out by
researchers and enumerators to examine and collect data on the healing of perineal wounds in
10 women. One woman dropped out because she changed her address. On the third assessment
(7th day postpartum), researchers and enumerators conducted home visits on 9 participants; 2
participants dropped out because they changed addresses. Demographic data includes ages
between 20 and 39 years, with a mean age of 28.4 years (SD=6.2). The majority of women were
multiparous (55.5%), with the majority having intermediate education (72.7%). As many as
63.6% of women were housewives, and the suture technique for postpartum women's perineal
lacerations was mostly continuous (63.6%).

Figure 1. Second-degree perineal laceration on the first day

Figure 1 shows that on the first day, based on an examination of 10 postpartum women,
the assessor found that redness appeared within 24 hours postpartum, as many as 100% of
postpartum women experienced redness (primary researcher), and 90% of postpartum women
experienced redness (enumerator). Edema was found in 100% (primary researcher and
enumerator), ecchymosis was found in 30% by the primary researcher and 40% by the
enumerator, and discharge and approximation were still in normal condition in the first 24
hours postpartum.

Figure 2. Second-degree perineal laceration on the third day.

Figure 2 shows that on the 3rd day, of 10 postpartum women, 60% of postpartum women
experienced redness (primary researcher), and 80% experienced redness (enumerator). Edema
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was found in 60% (primary researcher and enumerator), ecchymosis was found in 30% by the
primary researcher, and 20% by the enumerator. Discharge results found that one patient was
purulent, and gaps were still found in the laceration wounds of all postpartum women.

Figure 3. Second-degree perineal laceration on the seventh day

Figure 3 shows that on the 7th day, based on an examination of 9 postpartum women,
as many as 55% of postpartum women experienced redness, and ecchymosis was found in
22%. Discharge was still found in 89% of postpartum women, with one patient (11%) having
purulent perineal laceration wounds; dehiscence was found in 1 patient (11%).

Table 2. Comparison of the means and standard deviation (SD) of the REEDA scale items
between the primary researcher and the evaluator at first (6-24 h), second evaluation (3 days),
and third (7 days).

Evaluation 1 Evaluation 2 Evaluation 3
ltems Main Enumerator Main Enumerator Main Enumerator
researcher researcher researcher

Mean (SD) Mean (SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Redness 1.90(0.88) 1.80(1.03)  1.10(1.20) 1.20(1.03) 0.56(0.53) 0.56(0.53)
Edema 1.60(0.70) 1.50(0.71)  0.80(0.79) 0.70(0.68) 0.22(0.44) 0.11(0.33)
Ecchymosis 0.50(0.85) 0.50(0.71)  0.30(0.68) 0.30(0.48) 0.33(0.50) 0.22(0.44)
Discharge 1.90(0.32) 1.90(0.32) 1.80(0.63) 1.70(0.68) 1.22(0.83) 1.33(1.00)
Approximation  0.60(0.52) 0.80(0.63)  1.50(0.53) 1.60(0.52) 1.11(0.93) 1.11(0.93)
Total Score 6.60(2.01) 6.50(1.96) 5.50(2.22) 5.50(1.84) 3.44(2.46) 3.33(2.55)

Table 2 shows that the upon first assessment, the scores differed between the primary
researcher and the enumerator on redness, edema, ecchymosis, and approximation. There are
similarities in discharge scores between researchers and enumerators but differences in the
total REEDA score. On the secondary assessment, there were differences in scores between
the primary researcher and the enumerator on redness, edema, ecchymosis, discharge,
approximation, and the total REEDA score. On the third assessment, the scores between the
primary researcher and the enumerator on the redness and approximation items were similar.
There were differences in the discharge, edema, and ecchymosis values between researchers
and enumerators, and the total REEDA score also found differences in average values.
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Table 3. Kappa coefficients for REEDA scale items, according to the evaluation periods.
Evaluations

Items First Second Third

Kappa Kappa Kappa
Redness 0.57 0.57 1.00
Edema 0.83 0.84 0.61
Ecchymosis 0.62 0.51 0.73
Discharge 1.00 0.83 0.79
Approximation 0.62 0.80 1.00
REEDA Scale 0.63 0.63 1.00

The results of the Kappa coefficient values in Table 3 show that the first assessment,
between the primary researcher and the enumerator, produced good agreement on five items,
namely edema, ecchymosis, approximation, discharge, and REEDA scale. For the redness
item, there was moderate agreement between the raters. On the second assessment, there were
four items with good agreement: edema, discharge, approximation, and REEDA scale.
Regarding redness and ecchymosis, there was sufficient agreement between raters. In the third
assessment, all items showed good or excellent agreement between researchers and
enumerators.

DISCUSSION

The results of this study showed that on the first postpartum day, the assessors found
edema and redness experienced by all postpartum women in the sample, serosanguineous
being the most common type of discharge resulting from perineal lacerations. The
physiological process of acute wound healing comprises four phases: Hemostasis,
inflammation, proliferation, and remodeling (Wilkinson & Hardman, 2020). The wound
healing process is an overlapping process. The presence of wounds due to trauma or surgery
damages the tissue structure and bleeding; hemostasis begins immediately after the injury.
This phase takes place on day one after a perineal laceration occurs. Serosanguineous is the
discharge of wound fluid containing blood and blood serum. In small amounts, it is a natural
healing component (Chhabra et al, 2017).

On the third postpartum day, researchers and enumerators found purulence in 1
postpartum woman (10%) with a maximum discharge item value of 3. The inflammatory
phase occurred on days 1-4 after the injury occurred (Chhabra et al, 2017). Bacterial invasion
of wounds can occur during trauma, during, or after the procedure. Symptoms of infection
appear 3-7 days after the suturing procedure (Zabaglo & Sharman, 2022). Symptoms include
pus, increased drainage, pain, redness and swelling around the wound, temperature, and white
blood cells. Perineal lacerations can quickly become contaminated with feces because they
are close to the anus. Infection can also be a reason why wounds do not heal soon, resulting
in scar tissue (Boyle, 2006).

On the seventh day postpartum, most women still experience redness, and ecchymosis
decreases. Discharge was still found in the majority of samples, as many astwo postpartum
women with purulent perineal laceration wounds, and dehiscence was found in 1 postpartum
woman. Dehiscence is the partial or total opening of the wound layer. Many factors, including
obesity, malnutrition, multiple trauma, failure to fuse, excessive coughing, vomiting, and
dehydration, increase the patient's risk of experiencing wound dehiscence. Infection or
pressure on the perineal laceration suture due to bleeding carries the risk of the suture
breaking, resulting in a gaping or open wound, which is called perineal wound dehiscence. It
can occur 5 — 8 days after the wound is stitched (Rosen & Manna, 2022). Another study using
the REEDA scale found that at the end of the 10th day of the study, there were still
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respondents from the intervention group who showed poor healing results (Tomari et al.,
2021).

Upon first assessment, differences in scores between the primary researcher and the
enumerator were found in the items redness, edema, ecchymosis, and approximation. The
lowest agreement was indicated by the redness item, with moderate results. In the redness
(hyperemia) item, difficulties arise when applying the REEDA scale because this item is
assessed bilaterally. Redness may be visible in patients on only one side of the perineal wound.
Therefore, this item was measured and evaluated in this study, and even though it was only
visible on one side, the evaluation did not fully comply with the instructions on the REEDA
scale. Moderate agreement in the redness item shows differences in the application of the
REEDA scale resulting from the accuracy of the assessors' judgments, where it is sometimes
difficult to differentiate between redness and ecchymosis even though the assessors have
undergone training on wounds (Alvarenga et al., 2015).

On the secondary assessment, there were differences in scores between the primary
researcher and the enumerator on redness, edema, ecchymosis, discharge, approximation, and
the total REEDA score. The lowest agreement between raters was on the redness and
ecchymosis items, with moderate results. The appearance of symptoms of infection on the 3rd
day after the suturing procedure is a challenge for researchers and enumerators when applying
the REEDA scale assessment because the condition of the perineal wound of each postpartum
woman is different (Zabaglo & Sharman, 2022). The measurement of the body's response in
many clinical and medical assessments is influenced by the measuring device and the assessor.
Some inconsistencies are often found between raters due to differences in characteristics such
as rater training and experience (Wang et al., 2020). Difficulty distinguishing between redness
and ecchymosis may occur among raters (Alvarenga et al., 2015).

On the third assessment, researchers and enumerators still had differences in the average
values of edema, ecchymosis, discharge, and total REEDA score. But all items showed good
and excellent agreement between raters. The results of this study indicate that application of
the REEDA scale at the end of the visit resulted in better agreement between raters, with fewer
items showing differences (edema, ecchymosis, and discharge). Signs of inflammation, which
increase in the early phase of the healing process, show a decrease on the seventh day of the
postpartum period due to changes in local reactions and absorption of suture material. The
remodeling phase begins on the seventh day after the wound occurs, as seen by the redness
decreasing and the wound closing (Townsend, 2021). The results of this study are supported
by studies of almost perfect inter-rater agreement for patients' eating behavior before surgery
(based on kappa). Interrater agreement with similar results was observed after surgery for
episodes of binge eating and subjective overeating. Internal consistency of subscale and global
scores varied between 0.41-0.97 (lvezaj et al., 2022).

Limitations of this study, Researchers could not control the different locations of
research activities on the third and seventh days; different lighting conditions and bed heights
in postpartum women's homes were some of the factors that influenced the results of the
REEDA scale assessment by the assessors. The results of this study could be a factor and
reason for increasing the application of the REEDA scale in clinical practice, thereby
improving the variability of the data and making it possible to verify the use of the REEDA
scale as a clinical assessment tool in postpartum women healing of perineal suture wounds.
Still, many midwives have not received training in assessing and diagnosing perineal repair,
and health workers' knowledge of the expected results from perineal care is still inaccurate.
Given the importance of these skills for women cared for by midwives, nurses, and doctors,
these findings can provide input for the development of activities to improve the quality of
health workers, including training and opportunities to gain experience and expertise related
to perineal management (East, Lau, & Biro, 2015).
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4. CONCLUSION

The results of the assessment of healing of second-degree perineal lacerations using the
REEDA scale carried out by two assessors showed consistency with an increase in agreement
on the redness and approximation items from the first day to the seventh day for the other three
items, namely edema, ecchymosis, and discharge, there were still differences assessment on
seventh day. However, the overall evaluation shows that applying the REEDA scale on the
seventh day of the postpartum period is reliable because there are no more values with low
agreement. The difference in scores shows differences in health professionals' perception of
understanding the REEDA scale, so there is still a need to develop this tool, one of which is by
implementing it in clinical practice through learning and training activities.
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