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Abstract
Navigating the challenges of new motherhood, a staggering 50

to 70 percent of women find themselves grappling with clogged
milk ducts.. Aloe vera gel compresses can be used on breasts to
reduce edema. Aloe vera is known for its effective anti-inflamma-
tory properties. This study aimed to investigate the effect of aloe
vera gel compresses on breast engorgement in postpartum moth-
ers. The study included postpartum mothers as the target popula-
tion. The research design employed a pretest-posttest methodolo-
gy comprising a control group and non-probability sampling using

consecutive sampling. Statistical analyses involved the Paired T-
Test and Independent T-Test, with a significance level of p < 0.05.
The sample consisted of thirty respondents, with 15 in the control
group and 15 in the experimental group. Over a period of three
days, aloe vera gel compresses were applied to the breasts twice a
day. The Bourbonnais pain scale evaluation checklist was used to
assess the degree of breast pain. The findings of this study demon-
strate that the intervention involving aloe vera gel compresses sig-
nificantly reduced breast engorgement (p=0.000; mean SD
2±1.25) and associated pain (p=0.000; mean SD 2.2±1.37). The
results of this study suggest that the use of aloe vera gel compress-
es can effectively alleviate breast pain and swelling in postpartum
mothers. Given the substantial benefits observed, healthcare pro-
fessionals may consider incorporating aloe vera gel compresses as
a non-invasive and natural intervention for postpartum mothers
experiencing breast engorgement and discomfort. 

Introduction
A multitude of factors contribute to the low breastfeeding cov-

erage rate.1,2 These factors include maternal psychological factors,
family support, knowledge of exclusive breastfeeding, a lack of
breastfeeding counseling from health professionals, early formula
feeding, and breastfeeding issues such as nipple blisters, nipple
deformities, and breast engorgement.3,4 Breast engorgement, a
common issue for breastfeeding mothers during the postpartum
period, affects approximately 50-70% of breastfeeding women.5 It
is often experienced between the third and fourteenth day after
birth.6 Research conducted by Yanti (2017) at Sidomulyo Health
Center in Pekanbaru revealed that 47 out of 67 breastfeeding
mothers suffered from breast engorgement.7 Similarly, Rutiani’s
study (2016) reported that out of 26 mothers who underwent
cesarean sections at Bandung’s Sariningsih Hospital, 19 reported
insufficient breast milk.8 Setiawan’s research (2017) at the
Ngrayun Ponorogo Health Center found that 15 out of 40 breast-
feeding mothers who visited in January and February 2017 expe-
rienced breast engorgement.9 A physiological phenomenon known
as a breast milk dam occurs when the breast duct (ductus lact-
iferus) becomes partially or completely clogged with breast
milk.10 Symptoms include breast pain, tension, edema, fever, and
decreased milk output.11 Mastitis and breast abscesses can occur in
the majority of breastfeeding mothers who experience a 7% breast
milk shortage.12 Furthermore, breast engorgement often influence
mothers’ decisions to wean their children early and cease exclu-
sive breastfeeding.13

Breast engorgement can develop for various reasons.14 One
contributing factor is the rise in prolactin activity, which occurs
biologically 48 hours after delivery. Infants should be fed from
breasts swollen with breast milk.15 Delayed nursing due to the
infant being in a sleep phase and taking longer to wake up can lead
to less frequent and shorter breastfeeding sessions.16 Additionally,
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primiparous mothers and those who have had cesarean births may
face challenges and delays in nursing, putting them at risk for
breast engorgement.17

Currently, treatments for breast engorgement include both
pharmaceutical and non-pharmacological approaches.18

Pharmacological treatments may include the use of serrapeptase
medications to reduce breast edema and paracetamol medications
to relieve pain.19 These medications have no adverse effects on the
mother or the baby and do not impact milk production.20 However,
non-pharmacological treatments such as warm or cold compresses
and breast care procedures are also recommended, making medica-
tion unnecessary in some cases.21

Various methods, including acupuncture, aloe vera, alternating
hot and cold compresses, cold compresses, and ultrasound therapy,
can be employed to alleviate breast engorgement.22 Aloe vera, a
member of the Liliaceae family, has a unique gel that helps prevent
skin from drying out and maintains its moisture.21,23 Studies sug-
gest that aloe vera’s ability to target harmful agents and injured tis-
sue makes it an effective anti-inflammatory.24 Acupuncture, aloe
vera, alternating hot and cold compresses, cold compresses, and
ultrasound therapy are among the methods to alleviate breast
engorgement.21 Traditional breast care methods also incorporate
hot or cold compresses combined with massage. Aloe vera, which
originates from Africa and belongs to the Liliaceae family of
plants, is unique for its gel that helps prevent skin from drying out,
maintaining its moisture.25 The capacity of aloe vera gel to pene-
trate the skin and fortify it against excessive fluid loss has con-
tributed to this characteristic.26

According to multiple studies, aloe vera’s potential to inhibit,
neutralize, reduce, or cluster both harmful agents and damaged tis-
sue renders it an effective anti-inflammatory.25 Indicators of
inflammation encompass edema, discomfort, redness, heat, and
swelling. Antipyretics are substances or medications that lower
body temperature. Aloe vera, functioning as an anti-inflammatory
and herbal burn treatment, can reduce swelling and prevent edema
by inhibiting the enzyme cyclooxygenase or the production of
prostaglandin E2 (PGE2) from arachidonic acid.27 PGE2 sub-
stances, produced by macrophages, regulate various inflammatory
responses and heighten pain thresholds. Aloe vera extract also
impedes neutrophil cell migration and inhibits the growth of
Streptococcus and Shigella bacteria due to its antibacterial proper-
ties.25 Aloe vera leaves contain two types of liquids. The first is a
clear, jelly-like substance (mucus) that includes antibacterial and
antifungal properties, as well as salicylates that can stimulate
fibroblasts, which are skin cells that aid in wound healing.
Consequently, aloe vera is believed to have the ability to heal
wounds, alleviate pain, and possess anti-swelling properties.28 Aloe
vera compresses have been proven to reduce pain in swollen body
areas. The reduction in the breast swelling pain scale following the
application of aloe vera compresses is attributed to the high con-
tent of amino acids, minerals, and polysaccharides in aloe vera
leaves, which are believed to reduce breast swelling and alleviate
inflammation-related pain. Aloe vera compresses are effective in
reducing breast discomfort when the breasts are full and swollen.29

This research aimed to demonstrate the effect of aloe vera gel com-
presses on breast engorgement among postpartum mothers.

Materials and Methods
The study population consisted of postpartum mothers in the

Samarinda region who visited the Clinic and Puskesmas. This

study utilized a quasi-experimental research design. It employed
a control group and a pretest-posttest methodology. Non-proba-
bility sampling with consecutive sampling was used for partici-
pant selection. Statistical analyses included the use of the Paired
T-test and Independent T-Test. Respondents to this study were
postpartum and lactating mothers who experienced breast milk
swelling (primipara dan multipara). The sample comprised 30
respondents, with 15 mothers in the experimental group and the
remaining 15 in the control group (Table 1). Inclusion criteria:
Having signs and symptoms of breast milk damage, willing to be
a respondent. Exclusion criteria: Mother was allergic to aloe vera
gel, receiving analgesics and lactation suppression, having mas-
titis, infection, and breast abscesses. The independent variable
was aloe vera gel compress and the variables were engorgement
and pain. Over a period of three days, mothers’ breasts were com-
pressed with 5 gram aloe vera gel that was BPOM (Agency for
Drug and Food Control) product twice a day for 10 minutes. The
degree of breast pain was assessed using the Bourbonnais pain
scale evaluation checklist (Breast pain score 1-10), and breast
engorgement was measured using the Hill and Humenick six-
point engorgement scale (Breast engorgement score 1-6: 1.
Breast flabby, no consistency in the breast; 2. There is a slight
breast change; 3. Breast hard, but not painful; 4. Firm breasts,
starting to feel pain; 5.Hard and painful breasts; 6. Very firm and
very painful.30,31 Ethical clearance number DL.02.03/4.3/
10433/2022 was obtained from Poltekkes Kemenkes Kalimantan
Timur. Respondents were provided with an explanation of how to
complete informed consent forms, were informed about the
study’s risks, and were given the right to withdraw without coer-
cion. During the research, the researcher pays attention to the
ethical principles of information to consent, respect for human
rights, beneficence, and non-maleficence.

Results
The average age of breastfeeding mothers who experienced

breast engorgement in both the intervention (28.33±4.1) and con-
trol (29.27±3.9) groups fell within the category of a healthy repro-
ductive age. Specifically, the average age of the mothers in the

Transforming Healthcare in Low-Resource Settings: a Multidisciplinary Approach Towards Sustainable Solutions

Table 1. Frequency distribution of respondents' characteristics
based on age, parity, and postpartum days.
Characteristic Groups                              p
                           Intervention n (%)       Control n (%)         
Age/Mean ±SD               28.33±4.1                        29.27±3.9            0.49*
     20-24                             3 (20)                               0 ( 0)                    
     25-28                            5 (33.3)                             6 (40)                    
     29-32                            5 (33,3)                            7 (46.7)                  
     33-36                            2 (13,3)                            2 (13.3)                  
Parity                                                                                                         
     Primipara                       9 (60)                            11 (73.3)             0,32*
     Multipara                       6 (40)                              4(26.7)                   
Days of postpartum         4.87±2.26                          4 ±1.19              0.11*
     1-3 days                       4 (26.7)                             6 (40)                    
     4-6 days                       8 (53.3)                            8 (53.3)                  
     7-14 days                       3 (20)                              1 (6.7)                   
Total                                  30 (100)                           30 (100)                  
*p>0.05.
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intervention group was 28 years, while in the control group, it was
29 years. The Levene test results indicated a p>0.05, signifying
that there were no significant age differences between the two
groups.

The majority of respondents in both the intervention and con-
trol groups experienced breast engorgement on days 3 and 4 fol-
lowing delivery. Additionally, most respondents were primiparous,
with 60% in the intervention group and 40% in the control group.
The results of the homogeneity test for the two groups concerning
characteristics like parity and the timing of breast milk dam occur-
rence yielded a p>0.05. This suggests that both groups exhibited
homogeneous characteristics, indicating that the pre-existing char-
acteristics of the respondents did not significantly affect the study’s
outcomes.

Table 2 reveals that the variables for breast engorgement scores
and pain levels, as well as the results of the normality test, all
exhibit a p-value greater than 0.05. Consequently, it can be con-
cluded that the data in both groups adhere to a normal distribution.
Furthermore, based on the findings of the homogeneity test for the
pretest, posttest, and pre-post difference values between the two
groups concerning breast engorgement scores and pain scores, it
can be inferred that the data from the two groups are homoge-
neous, indicating that the data have similar variances.

According to Table 3, it is evident that the breast engorgement
score decreased from an average of 4.33 to 2 in the intervention
group that received aloe vera gel compresses. Similarly, the control
group exhibited the same results, with the mean breast engorge-
ment score dropping from 4.07 to 2.67 due to warm compresses. In
the case of pain scores, the intervention group’s mean score differ-
ence decreased from 5.40 to 2.2. The control group experienced
similar results, with the pain score decreasing from 5.73 to 4.07.

The results revealed that the mean difference in breast
engorgement scores was 2.33 in the intervention group and 1.40 in
the control group. The Independent T-test on breast engorgement
scores yielded a p-value of 0.001 (p<0.05), indicating a statistically
significant difference in mean breast engorgement scores between
the intervention group, which received a combination of aloe vera
gel compresses, and the control group, which received warm com-
presses. The most significant effect was observed in the interven-
tion group when comparing the mean values (2.33>1.40).

As for the mean difference in pain intensity, it was 3.2 in the
intervention group and 1.67 in the control group. The Independent
T-test results showed a p-value of 0.000 (p<0.05), signifying a sta-
tistically significant difference in mean breast pain scores between
the intervention group, treated with aloe vera gel compresses, and
the control group, treated with warm compresses. The most pro-
nounced effect was observed in the intervention group, as evi-
denced by the comparison of mean values (3.2>1.67; Table 4).

Discussion
The findings from this study revealed that the majority of

mothers reported breast milk discharge on days 3 and 4 following
delivery. This corresponds to the physiological increase in pro-
lactin hormone production, typically occurring on the third-day
post-labor. High prolactin levels stimulate significant breast milk
production.32 However, at this stage, most infants are still in the
sleep phase and may not be actively nursing due to their initial
learning to suckle. Hormonal factors and newborns’ suction abili-
ties may influence the prevalence of breast engorgement.3

Breastfeeding was a common practice among the ten respon-

dents, with feeding intervals typically every one to two hours. The
majority of research participants were between the ages of 25 and
32, considered a healthy reproductive window with ideal breast
physiology and structure. It’s worth noting that anxiety levels may
rise with age, which can impact pain perception.33 Importantly, the
study showed no significant difference in the ages of respondents
between the intervention and control groups, ensuring that age
does not impact the study’s outcomes.4

Based on the survey’s findings, the majority of respondents
were primiparous, with one child. Some studies, such as Arora’s,
have found no correlation between parity and the prevalence of
breast engorgement. However, other research suggests that primi-
paras might be more vulnerable to breast engorgement and pain
due to their learning curve in establishing successful
breastfeeding.12,13 The dynamics of breastfeeding and milk
removal are closely connected. If the baby does not effectively
nurse, the breast might not be emptied properly, potentially wors-
ening milk stagnation. The frequency and duration of nursing ses-
sions can also influence milk production, with fewer than eight
nursing sessions per day or less than ten minutes per session lead-
ing to decreased milk production.15,17

The findings of the study on the average breast engorgement
scores before and after the intervention demonstrate significant
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Table 2. Normality test on breast engorgement score and pain
intensity.
Dependent Shapiro-Wilk                    Distribution 
of variabel                                                                        of data
                       Intervention (p)     Control (p)
Engorgement                                                                                       
    Pre                           0.235*                     0.278*                       Normal
    Post                         0.293*                     0.579*                       Normal
Pain intensity                                                                                       
    Pre                           0.692*                     0.536*                       Normal
    Post                         0.149*                     0.186*                       Normal
*p<0.05.

Table 3. Difference in mean breast engorgement and pain score
before and after intervention.
Variable and groups                     Pre                 Post             p
(N=15)                                       Mean±SD      Mean±SD
The score of breast engorgement                                                             
    Intervention                                   4.33±1.11             2±1.25         0.000*
    Control                                           4.07±1.16          2.67±1.45      0.000*
Pain score                                                                                                  
    Intervention                                   5.40±1.35           2.2±1.37       0.000*
    Control                                           5.73±1.43          4.07±1.43      0.000*
*p<0.05.

Table 4. Differences in the effect of aloe vera gel compress on
breast engorgement and pain in the Intervention and Control
groups.
Variable                            Groups             Mean                     p
Breast engorgement              Intervention              2.33                     0.001*
                                                  Control                  1.40                           
Pain                                        Intervention              3.20                     0.000*
                                                  Control                  1.67
*p<0.05.
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changes. This is consistent with Lanka (2018) and Nirala (2020),
which supports the idea that aloe vera gel compresses can alleviate
breast edema. Aloe vera gel can effectively reduce breast
edema.34,35 The mechanism behind aloe vera gel compresses may
involve reducing intraductal pressure within alveoli, promoting
vasoconstriction of swollen lymphatic blood vessels, which soft-
ens various breast segments. Aloe vera contains anthraquinone
compounds, such as aloin and emodin, which have analgesic prop-
erties. Additionally, the presence of pain-relieving enzymes like
carboxypeptidase and bradykinase contributes to aloe vera’s anal-
gesic action. These properties lead to a reduction in pain-inducing
prostaglandins and immune system stimulation, ultimately reduc-
ing pain.36,37

The control group’s results align with the research findings.
The application of warm compresses has a positive effect on breast
edema, as confirmed by Lim’s research, demonstrating that warm
compresses reduce swelling by enhancing lymphatic flow and
reducing tissue tension.19

The study’s results regarding pain intensity show that there is
a significant difference between the average pain intensity before
and after the intervention. Similar results were found in the control
group. This is in line with Sari’s research (2019), which indicates
that aloe vera gel compresses significantly reduce breast swelling
pain in breastfeeding mothers. Compresses made from aloe vera
have been shown to alleviate discomfort in swollen body parts.
The high concentration of amino acids, minerals, and polysaccha-
rides in aloe vera leaves is thought to be responsible for the reduc-
tion in breast swelling and pain.6,28

Independent t-test results revealed a statistically significant
difference between the control group, which received warm com-
presses, and the intervention group, which received aloe vera gel
compresses, in terms of the mean breast engorgement score. The
intervention group exhibited a more substantial effect compared to
the control group, as evidenced by the comparison of mean values
(2.33>1.40). Additionally, the mean scores for breast pain showed
a significant difference between the two groups. The intervention
group experienced a more significant reduction in pain intensity
compared to the control group, as indicated by the comparison of
mean values (3.2>1.67). This is attributed to the unique properties
of aloe vera gel, which accelerate the reduction of breast engorge-
ment and pain associated with breast milk stagnation.

The study’s findings are consistent with Lanka (2018) and Witt
(2016), demonstrating the effectiveness of aloe vera gel compress-
es in reducing breast edema and pain scores in nursing mothers
experiencing milk stagnation. Aloe vera contains anthraquinones,
including emodin and aloin, which have analgesic properties. The
presence of pain-relieving enzymes like carboxypeptidase and
bradykinase is linked to aloe vera’s analgesic action. This leads to
a reduction in pain-inducing prostaglandins and immune system
stimulation, contributing to pain relief.12,35

According to various studies on the anti-inflammatory proper-
ties of aloe vera, it has the ability to target and alleviate both harm-
ful agents and damaged tissue.38 Indicators of inflammation
include edema, discomfort, redness, heat, and swelling.39 Aloe
vera, a natural anti-inflammatory and burn remedy, can reduce
edema by inhibiting the enzyme cyclooxygenase or the production
of prostaglandin E2 (PGE2) from arachidonic acid. PGE2 sub-
stances are prostaglandins produced by macrophages that influ-
ence various inflammatory responses and increase pain thresholds.
Aloe vera extract also inhibits neutrophil cell migration and pos-
sesses antibacterial properties, preventing the growth of Shigella
and Streptococcus bacteria.40,41

Conclusions
The results of our investigation unequivocally demonstrate that

employing Aloe vera gel compresses yields a significantly positive
effect in alleviating breast pain and engorgement. Furthermore,
this intervention proves effective in reducing the incidence of
breast engorgement. The implications of these findings are of con-
siderable value and relevance, as they can serve as a valuable
adjunct to postpartum midwifery services, potentially enhancing
the care provided to new mothers.
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