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Abstract 
 
Breast engorgement is a common problem among lactating women that can cause pain, 
swelling, breast firmness, and discomfort, potentially interfering with successful 
breastfeeding. Cabbage leaf (Brassica oleracea) compresses have been widely used as a 
simple non-pharmacological intervention; however, their clinical effectiveness and 
underlying anti-inflammatory mechanisms require further synthesis. This narrative 
review aimed to evaluate the effectiveness of cabbage leaf compresses in managing 
breast engorgement and to explore the biological mechanisms that may support their 
therapeutic effects. A structured literature search was conducted using PubMed, Scopus, 
ScienceDirect, and the Cochrane Library. Of 128 initially identified records, 18 studies 
were included in the qualitative synthesis after duplicate removal, screening, and 
eligibility assessment. Overall, the evidence indicates that cabbage leaf application can 
reduce breast pain, swelling, firmness, and discomfort in lactating women, with several 
comparative studies reporting outcomes comparable to conventional cold or gel-pack 
therapy. Mechanistic evidence further suggests that cabbage-derived bioactive 
compounds, including flavonoids, polyphenols, glucosinolates, isothiocyanates, and 
sulforaphane, may exert anti-inflammatory and antioxidant effects through suppression 
of pro-inflammatory cytokines, oxidative stress, and nuclear factor kappa-B signaling. 
Despite these promising findings, considerable heterogeneity in study design, 
intervention protocols, and outcome assessment limits the strength of the current 
evidence. Cabbage leaf compresses therefore represent a practical, accessible, and 
potentially effective non-pharmacological option for managing breast engorgement, 
although further well-designed randomized controlled trials with standardized clinical 
and biomarker-based outcomes are warranted. 
 

 

Copyright: © 2026 by the authors. This is an open-access article distributed under the 
terms of the Creative Commons Attribution-NonCommercial 4.0 International License. 
(https://creativecommons.org/licenses/by-nc/4.0/) 

1. Introduction 

Breast milk contains a wide range of complete nutrients 
that are essential for an infant’s growth and 
development. In Indonesia, efforts to increase the 
coverage of exclusive breastfeeding continue to be 
promoted through maternal and child health programs 
[1]. UNICEF and WHO have reported an increase in the 

rate of exclusive breastfeeding, from around 52% in 2017 
to 66.4% in 2024 among infants under six months of age. 
Despite this improvement, the figure still falls below 
national targets as well as WHO recommendations. 
However, breastfeeding mothers face several challenges, 
with breast inflammation being one of the most common. 
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Breast engorgement is a painful condition that not only 
causes significant discomfort for lactating women but 
may also interfere with successful breastfeeding [2]. If left 
untreated, it can lead to complications such as cracked 
nipples, mastitis, and breast abscess, which may 
ultimately result in early cessation of breastfeeding [3]. 
Additionally, breast engorgement negatively affects 
maternal well-being and may disrupt infant feeding 
patterns, thereby impacting both maternal and neonatal 
outcomes.  

Various approaches have been used to manage breast 
engorgement, including both pharmacological and non-
pharmacological options. Pharmacological treatments 
such as analgesics and anti-inflammatory agents may 
provide symptomatic relief but are often associated with 
safety concerns and potential side effects, especially 
during breastfeeding. Meanwhile, non-pharmacological 
methods, such as warm compresses, cold compresses, 
massage, and alternative therapies, are commonly used 
due to their safety and accessibility, although their 
effectiveness remains inconsistent across studies [4]. 

Among the non-pharmacological interventions, cabbage 
leaf (Brassica oleracea) compress has gained attention as 
a simple, low-cost, and easily accessible treatment option 
[5, 6]. Previous studies have demonstrated that cabbage 
leaf application can significantly reduce breast 
engorgement symptoms, including pain and swelling, 
particularly when combined with proper lactation 
management. Furthermore, cabbage leaves are 
considered safe, easy to apply, and do not require 
specialized skills, making them a practical intervention for 
postpartum women [7]. 

Cabbage (Brassica oleracea) is rich in various bioactive 
compounds that contribute to its anti-inflammatory 
properties. Phytochemical screening has identified the 
presence of flavonoids, saponins, tannins, and 
anthocyanins in cabbage leaves, all of which are known 
to exhibit anti-inflammatory activity [8]. Among these 
compounds, anthocyanins, particularly cyanidin 
derivatives, have been shown to play a significant role in 
modulating inflammatory responses by reducing the 
production of inflammatory mediators [9]. 

Cabbage also contains glucosinolates, which are 
enzymatically converted into biologically active 
compounds such as isothiocyanates, including 
sulforaphane (SFN) [10–12]. Sulforaphane is one of the 
most extensively studied phytochemicals in cruciferous 
vegetables and is widely recognized for its potent anti-
inflammatory and antioxidant effects. Sulforaphane has 
been shown to suppress the expression of key 
inflammatory mediators such as tumor necrosis factor-α 

(TNF-α), interleukin-1β (IL-1β), and IL-6, as well as 
inflammatory enzymes like cyclooxygenase-2 (COX-2) and 
inducible nitric oxide synthase (iNOS) [13]. Additionally, it 
inhibits the activation of nuclear factor kappa-B (NF-κB), 
a major transcription factor that regulates inflammatory 
gene expression. By downregulating these pathways, 
cabbage-derived compounds can effectively reduce 
inflammatory responses in tissues.  

In the context of breast engorgement, the use of cabbage 
(Brassica oleracea) represents a biologically plausible and 
promising therapeutic approach. The presence of 
bioactive compounds such as flavonoids, anthocyanins, 
and glucosinolate-derived isothiocyanates, particularly 
sulforaphane, contributes to its anti-inflammatory and 
antioxidant effects. These compounds are capable of 
suppressing pro-inflammatory mediators, reducing 
oxidative stress, and enhancing endogenous antioxidant 
defense systems through mechanisms such as NF-κB 
inhibition. Furthermore, the topical application of 
cabbage leaves has been shown to facilitate the 
improvement of local circulation and reduce pain in 
engorged breast tissue. Despite the promising 
mechanisms and clinical findings, the current body of 
evidence remains fragmented and varies in 
methodological quality, highlighting the need for a 
comprehensive evaluation. Therefore, this narrative 
review aims to synthesize evidence on the anti-
inflammatory potential of cabbage (Brassica oleracea) in 
reducing breast engorgement.  

2. Materials and Methods 

2.1. Search Strategy 

This review was conducted following the guidelines of the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA). The literature search was 
performed on March 10, 2026, using several electronic 
databases, including PubMed, Scopus, ScienceDirect, and 
the Cochrane Library. The search terms used were 
combinations of “Brassica oleracea” or “cabbage leaf” 
paired with “breast engorgement”, “breast pain”, or 
“breast inflammation”, combined with “compress” or 
“topical therapy”, and “anti-inflammatory” or “herbal 
therapy”. Boolean operators “AND” and “OR” were 
applied to combine specific terms and broaden the 
search between related keywords. Titles and abstracts of 
all identified articles were initially screened, and studies 
that did not meet the objectives of this review were 
excluded. Full-text articles were subsequently assessed 
for eligibility. To ensure comprehensive coverage, 
reference lists of relevant studies were also manually 
screened. 
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Figure 1. Flow diagram of the search strategy of this study. 

Table 1. Literature search. 

Keyword Total of 
Articles 

(((("cabbage leaf"[Title/Abstract]) OR (Brassica oleracea[Title/Abstract])) AND ("breast engorgement"[Title/Abstract]))) 28 
(((("cabbage leaf"[Title/Abstract]) OR (Brassica oleracea[Title/Abstract])) AND ("breast pain"[Title/Abstract] OR "breast 
swelling"[Title/Abstract]))) 

24 

(((Brassica oleracea[Title/Abstract]) AND ("anti-inflammatory"[Title/Abstract]))) 36 
(((("cabbage"[Title/Abstract]) OR (Brassica[Title/Abstract])) AND (flavonoid OR glucosinolate OR sulforaphane))) 40 
Total Articles 128 

 
2.2. Inclusion and Exclusion Criteria 

The inclusion criteria were as follows: (1) original research 
articles published in the English language; (2) studies 
involving postpartum or breastfeeding women 
experiencing breast engorgement; (3) studies evaluating 
the use of cabbage leaf (Brassica oleracea) as a compress 
or topical therapy; (4) studies reporting clinical outcomes 
such as reduction in pain, swelling, or breast hardness, as 
well as studies providing insights into anti-inflammatory 
mechanisms; and (5) articles with accessible full text. 
Meanwhile, the exclusion criteria included: (1) review 
articles, systematic reviews, meta-analyses, editorials, 
and conference abstracts; (2) studies not specifically 
investigating cabbage leaf intervention; (3) studies 
involving non-human subjects unless used to support 
mechanistic anti-inflammatory evidence; (4) articles with 
incomplete data; and (5) duplicate publications. An 
illustration of the study selection process based on 
PRISMA guidelines is presented in Figure 1. 

3. Results and Discussion 

3.1. Data Selection 

The literature search was conducted using predefined 
combinations of keywords related to cabbage leaf 
intervention, Brassica oleracea, breast engorgement, 
breast pain or swelling, anti-inflammatory activity, and 
relevant bioactive compounds. As summarized in Table 1, 
the database searches initially identified a total of 128 
records across PubMed, Scopus, ScienceDirect, and the 
Cochrane Library. The individual search strategies 
retrieved 28, 24, 36, and 40 articles, respectively. 

After removing 28 duplicate records, 100 articles 
remained for title and abstract screening. During this 
stage, 70 articles were excluded because they were not 
relevant to the objectives of the review, leaving 30 articles 
for full-text assessment. Of these, 12 articles were 
excluded for the following reasons: not focusing on 
cabbage leaf intervention (n = 5), not addressing breast 
engorgement outcomes (n = 3), being non-original 
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research articles (n = 2), and having inaccessible full texts 
(n = 2). Ultimately, 18 studies met the eligibility criteria 
and were included in the qualitative synthesis of this 
systematic review. 

This narrative review synthesizes findings from 18 studies 
evaluating the effectiveness of cabbage leaf (Brassica 
oleracea) compresses in managing breast engorgement, 
while integrating mechanistic evidence from plant-based 
anti-inflammatory research [3, 14]. The characteristics of 
the included studies, including study design, population, 
intervention, comparator, and principal findings, are 
summarized in Table 2. Overall, the findings indicate that 
cabbage leaf application provides consistent 
symptomatic relief, particularly in reducing breast pain, 
swelling, breast firmness, and discomfort among 
lactating women [15, 16]. Although variations in 
outcomes were observed across studies, the general 
trend supports its clinical utility as a simple and 
accessible non pharmacological intervention [5, 16]. The 
integration of clinical outcomes and molecular evidence 
further strengthens the biological plausibility of cabbage-
derived compounds in reducing inflammation-related 
symptoms [10, 17]. 

From a clinical perspective, multiple studies consistently 
report a reduction in breast pain, tenderness, and 
swelling following cabbage leaf application [15, 18]. These 
findings are particularly important because pain is one of 
the primary reasons for early discontinuation of 
breastfeeding [3, 19]. Randomized and comparative 
studies have demonstrated that cabbage leaves provide 
similar effectiveness to cold gel packs in reducing breast 
engorgement symptoms [20]. This suggests that cabbage 
leaves can be considered a clinically comparable 
alternative to conventional cold compress therapy [5, 21]. 
In addition, their low cost and accessibility enhance their 
applicability in community and low-resource settings 
[16]. 

However, evidence from systematic reviews indicates 
that the strength of clinical evidence remains limited due 
to heterogeneity in study design and sample size [3, 5]. 
While improvements in pain scores are consistently 
reported, the reduction in objective swelling 
measurements is less consistent across studies [5, 20]. 
This suggests that cabbage leaf compresses may be more 
effective in alleviating subjective symptoms rather than 
directly resolving underlying edema [3, 19]. Such 
discrepancies highlight the need for more standardized 
outcome measurements in future studies [16]. Therefore, 
careful interpretation is required when translating these 
findings into clinical recommendations [22]. 

The therapeutic effects of cabbage leaf compresses can 
be explained through both physical and biochemical 
mechanisms [10, 14]. The cooling effect of chilled 
cabbage leaves contributes to vasoconstriction, which 
reduces local blood flow and decreases tissue edema [15, 
18]. This physical mechanism is supported by studies 
demonstrating rapid reduction in pain following cold 
application [16, 20]. However, the presence of bioactive 
compounds in cabbage suggests that additional 
biochemical effects may also contribute to the observed 
outcomes [14]. The combination of physical cooling and 
phytochemical activity likely produces a synergistic 
therapeutic effect [10, 23]. 

At the molecular level, cabbage contains bioactive 
compounds such as flavonoids, anthocyanins, and 
glucosinolate-derived isothiocyanates, including 
sulforaphane [10]. These compounds have been shown 
to suppress pro-inflammatory cytokines such as TNF-α, 
IL-1β, and IL-6, which play a central role in inflammatory 
processes [23]. Experimental studies demonstrate that 
these compounds also inhibit inflammatory enzymes 
such as COX-2 and inducible nitric oxide synthase (iNOS) 
[24]. Such mechanisms are highly relevant in breast 
engorgement, where inflammation results from milk 
stasis and vascular congestion [19]. Therefore, the anti-
inflammatory properties of cabbage provide a strong 
biological basis for its clinical use [14, 25]. 

One of the key pathways involved in inflammation is the 
activation of nuclear factor kappa-B (NF-κB), which 
regulates the expression of inflammatory genes [19]. 
Studies have shown that flavonoids and isothiocyanates 
inhibit NF-κB activation, thereby reducing cytokine 
production and inflammatory signaling [19]. This 
inhibition plays an important role in limiting tissue 
inflammation and reducing pain [23]. In the context of 
breast engorgement, suppression of NF-κB may help 
reduce the inflammatory cascade triggered by milk 
accumulation [19]. These findings support the 
mechanistic plausibility of cabbage leaf therapy as an 
anti-inflammatory intervention [16]. 

In addition to anti-inflammatory effects, cabbage-derived 
compounds also exhibit strong antioxidant activity [23, 
26]. Oxidative stress is known to exacerbate 
inflammation by increasing the production of reactive 
oxygen species (ROS) [20, 23]. Antioxidants present in 
cabbage help neutralize ROS and reduce oxidative 
damage in tissues [26]. This contributes to the overall 
reduction of inflammatory responses and tissue injury 
[10, 20]. Therefore, the dual anti-inflammatory and 
antioxidant properties of cabbage enhance its 
therapeutic potential [17, 23]. 
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Table 2. Characteristics of included studies. 

Ref. Study Design Sample/Populati
on 

Intervention / Comparator Key Findings 

[3] Systematic 
review 
(Cochrane) 

Lactating women Cabbage leaves and other 
interventions / Standard care 

Cabbage leaves may reduce breast pain and 
discomfort, although evidence was limited by small 
samples and methodological heterogeneity. 

[18] RCT Postpartum 
women 

Chilled cabbage leaves / Gel 
packs 

Both interventions reduced pain and breast hardness, 
with no significant between-group difference. 

[15] Clinical trial Breastfeeding 
mothers 

Cabbage leaves / Routine 
care 

Reduced breast engorgement severity, pain, and 
breast firmness, particularly after repeated 
applications. 

[27] Controlled trial Primiparous 
mothers 

Cold cabbage compress / 
Standard care 

Significantly reduced breast tension, pain, and 
discomfort compared with control. 

[20] RCT Postpartum 
mothers 

Cabbage leaves / Gel packs Both interventions reduced pain and engorgement, 
with no significant difference between groups. 

[16] Quasi-
experimental 

Lactating 
mothers 

Cabbage compress / No 
treatment 

Significantly reduced pain intensity and breast 
swelling compared with control. 

[5] Meta-analysis Multiple studies Cabbage therapy / Various 
comparators 

Showed a moderate effect on pain reduction, 
although heterogeneity remained high for swelling 
outcomes. 

[21] Clinical study Postpartum 
women 

Cold cabbage leaves / 
Control 

Improved pain, breast tenderness, swelling, comfort, 
and satisfaction. 

[25] Experimental Breastfeeding 
mothers 

Cabbage leaves / Control Reduced pain, edema, and breast firmness. 

[17] Experimental 
(mechanistic) 

In vitro/in vivo Sulforaphane / Control Suppressed TNF-α, IL-6, IL-1β, and NF-κB signaling, 
supporting an anti-inflammatory mechanism. 

[24] Experimental 
(animal) 

Rodent model Isothiocyanates / Control Reduced oxidative stress markers and inflammatory 
mediators. 

[28] Experimental 
(cell) 

Macrophage cells Flavonoids / LPS-induced 
inflammation 

Reduced TNF-α and IL-1β production and inhibited 
inflammatory signaling pathways. 

[23] Experimental Laboratory model Plant flavonoids / Control Demonstrated anti-inflammatory and antioxidant 
effects through reduced cytokine production and 
oxidative stress. 

[14] Not specified Brassica plants Glucosinolates / — Glucosinolate-derived compounds contributed to 
anti-inflammatory activity through enzymatic and 
oxidative pathways. 

[26] Review Brassica 
vegetables 

Antioxidants / — Reported antioxidant properties that may indirectly 
support anti-inflammatory effects. 

[10] Review Brassica 
compounds 

Polyphenols / — Polyphenols were associated with regulation of 
oxidative stress and inflammatory mediators. 

[22] Review Breastfeeding 
women 

Pain-management strategies 
/ — 

Highlighted cabbage leaves as a non-pharmacological 
approach for breastfeeding-related pain. 

[19] Clinical review Lactating women Breast-care interventions / — Described inflammatory processes in breast 
engorgement and the potential role of local cabbage-
leaf therapy. 

 
Despite these promising findings, several limitations 
must be acknowledged [3, 5]. The included studies show 
considerable heterogeneity in design, intervention 
protocols, and outcome measurements [20, 21]. Many 
studies rely on subjective pain scales without 
incorporating objective biomarkers of inflammation [15]. 
Additionally, variations in cabbage leaf preparation, 
including temperature and duration of application, may 
influence outcomes [18, 20]. These limitations reduce the 
comparability of results and highlight the need for 
standardized methodologies [3, 5]. 

Furthermore, much of the mechanistic evidence 
supporting the anti-inflammatory effects of cabbage is 

derived from in vitro and experimental studies [24]. The 
direct translation of these findings into clinical outcomes 
remains limited [10, 14]. Clinical studies rarely measure 
inflammatory biomarkers such as TNF-α or oxidative 
stress markers [21]. Future research should incorporate 
biomarker-based assessments to strengthen the link 
between clinical and molecular findings [10]. Such 
approaches would improve the overall quality and 
reliability of evidence [3, 5]. 

From a clinical perspective, cabbage leaf compresses 
represent a safe, practical, and non-invasive intervention 
for managing breast engorgement. Their ease of use and 
affordability make them suitable for widespread 
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implementation [16, 21]. They may serve as an effective 
first-line or adjunctive therapy alongside breastfeeding 
support and proper lactation [3, 22]. This is particularly 
relevant in settings with limited access to 
pharmacological treatments [5]. Therefore, cabbage leaf 
therapy holds practical value in improving maternal 
comfort and breastfeeding outcomes [20]. 

4. Conclusions 

Generally, the evaluation of cabbage leaves (Brassica 
oleracea) in reducing breast engorgement demonstrates 
consistent therapeutic potential supported by both 
clinical and biochemical evidence. Several studies 
indicate that the application of cabbage leaves can 
effectively reduce pain, swelling, and discomfort in 
lactating women, with outcomes comparable to standard 
non-pharmacological interventions. The anti-
inflammatory activity is largely attributed to bioactive 
compounds such as flavonoids, polyphenols, and 
glucosinolates, which contribute to the modulation of 
inflammatory pathways and local tissue response. In 
addition, cabbage leaves offer practical advantages 
including accessibility, low cost, and minimal side effects, 
making them a feasible option in both clinical and 
community settings. Despite these findings, variations in 
study design, intervention protocols, and outcome 
measurements highlight the need for further 
standardized and high-quality randomized controlled 
trials to strengthen the evidence base and optimize 
clinical application. 
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