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Background. Aloe vera is one of the herbal products with anti-inflammatory, antioxidant, moisturizing, bactericidal, anti-viral, and
anti-fungal effects that were used to relieve pain and irritation. The aim of the current systematic review and meta-analysis is to
determine the effect of Aloe vera on the relief of irritation and nipple pain in lactating women. Methods. A search was carried out in
four English electronic databases including Scopus, Embase, PubMed, and Web of Science until November 2021. All clinical trials
that assessed the effect of Aloe vera on the relief of irritation and nipple pain in lactating women were included. The study’s risk of
bias was assessed using the Cochrane risk of bias checklist. Study heterogeneity was determined using the I* statistic and
publication bias using Begg’s and Egger’s tests. Results of the random-effects meta-analysis were presented using standard mean
difference (SMD) with 95% confidence intervals (CIs). Data were analyzed using STATA software version 16 MP. Results. In total,
7 articles with 1670 subjects were included in the meta-analysis. Overall, we found a positive impact of Aloe vera on reducing
breast pain (pooled SMD=-0.45; CI=-0.83, —0.07, P value <0.02) and irritation (pooled SMD=-0.48; CI=-0.64, —0.32, P
value<0.001) in lactating women. There is a high heterogeneity among pain studies (I’= 86%) but was low within irritation studies
(P=26%). Conclusion. Our result showed that Aloe vera can be considered a choice for relieving breast pain or irritation in
lactating women compared with routine care or another treatment. Considering the limited number of studies conducted on this
topic and the low sample size, future studies with a larger sample will be required to draw better conclusions.

1. Introduction

Breastfeeding is considered the most important factor in
reducing the infant mortality rate, as well as has many
benefits for maternal health. Accordingly, the World Health
Organization and UNICEF recommend that every infant
should have exclusive breastfeeding for at least six months
after birth and it should continue for 2 years [1, 2]. Despite
their recommendation, only 37% of infants aged less than six
months are exclusively breastfed in low-income and middle-
income countries [3].

Treating breastfeeding is an art that requires many skills
and knowledge, especially for new mothers. Improper at-
tachment of the infant to the breast, along with the growth

factor of mucus present in infant saliva and breast milk, can
be associated with nipple damage [4, 5]. Nipple pain is a
protective response of damaged tissue following vasospasm
of the nipple tissue, reduction of capillary blood supply,
swelling, and oedema [6]. Nipple pain, with a prevalence of
34 and 97%, is one of the most common complaints among
breastfeeding mothers and the second reason for premature
discontinuation of breastfeeding after feeling insufficient
milk secretion [7, 8]. Breast and nipple pain can reduce
oxytocin and milk secretion by increasing catecholamine
secretion, as well as increasing cytokines and proin-
flammatory factors [9].

Various methods have been proposed for the prevention
and treatment of nipple fissures, such as correcting
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breastfeeding techniques, rubbing milk on the nipple,
glycerin pads, using topical and collagenase ointments,
hydrogel, honey, and herbal medicine, neither of which is
superior to the other [5].

The natural products in the diet play an important role in
the prevention and treatment of many chronic conditions
such as diabetes, cancer, cardiovascular disease, and hy-
pertension [8, 10, 11]. Some studies support the importance
of food-derived natural compounds such as flavonoids,
terpenes, alkaloids, phenols, carotenoids, palmitoylethano-
lamide, zerumbone, dehydrocorybulbine, f3-caryophyllene,
berberine, chlorogenic acid, and isoflavones in the relief of
neuropathic pain through multiple mechanisms such as
regulating the estrogen receptor, antioxidant, and anti-in-
flammatory activities [10, 12].

Today, herbal medicine is widely used in the fields of
obstetrics and gynaecology. Aloe vera is one of the herbal
products with anti-inflammatory, antioxidant, moisturizing,
bactericidal, anti-viral, and anti-fungal effects that was used
to relieve pain and irritation [2, 13, 14]. There are high
amounts of molecular material, water, polysaccharides,
sugars, minerals, proteins, lipids, phenolic compounds, as
well as many vitamins such as A, C, E, B1, B2, and B9 in Aloe
vera [15]. In addition, there are many enzymes such as
bradykinase, carboxypeptidase, cellulase, amylase, catalase,
and oxidase in this plant. These enzymes by blocking the
synthesis of bradykinin, cyclooxygenase-2, and thrombox-
ane synthase can reduce the pain intensity [16]. Carboxy-
peptidase inactivates bradykinase at the wound site and
exerts anti-inflammatory and pain-relieving effects. The
anti-inflammatory effects of this plant are attributed to the
presence of salicylic acid (effective in inhibiting the for-
mation of bradykinin and histamine) and the arachidonic
acid oxidation pathway through cyclooxygenase [17].
Magnesium lactate in the Aloe vera plant prevents the
histamine reaction, therefore relieving itching and skin ir-
ritation [18]. The previous study reveals that anthraqui-
nones, allantoin, and other polysaccharide compounds in
Aloe vera inhibit histamine and bradykinin synthesis,
thereby reducing wound pain severity [19]. Also, the phe-
nolic compound of aloe-vera can be reduced edema by a
reduction in the level of prostaglandins [20]. Moreover, Aloe
vera increases the number of fibroblasts and collagen, which
can accelerate wound healing [21].

Many studies show a positive impact of Aloe vera on the
relief of irritation and pain in the nipple, but there is a
controversy in their results. Therefore, this study as a first
systematic review and meta-analysis was conducted to de-
termine the effect of Aloe vera on the relief of irritation and
nipple pain in lactating women.

2. Methods

2.1. Search Strategy, Data Sources, and Data Extraction.
This systematic review and meta-analysis were conducted
based on the Preferred Reporting Items for Systematic re-
views and Meta-Analyses (PRISMA) statement. A com-
prehensive and systematic search was performed in English
and Persian electronic databases including Medline,
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PubMed, Web of Science, Scopus, Embase, Cochrane Da-
tabase of Systematic Reviews (CDSR), CINAHL, Sid,
IRANDOC, and Mag-Iran for the period up to November
20, 2020, using the following search strategies following the
Mesh browser keywords and free-text words: (“Aloe” [mh]
OR “Aloe vera gel” [mh] OR “Aloe” [tiab] OR “Aloe vera gel”
[tiab] OR “Herbal Medicine” [mh] OR “herbal medicine”
[tiab] OR “herb” [tiab]) AND (“Nipples” [mh] OR “nipple
trauma” [tiab] OR “nipple injuries” [tiab] OR “nipple
wound” [tiab] OR “nipple fissure” [tiab] OR “ nipple sore”
OR “nipple pain” Or “irritation” OR “Nipples” [tiab] OR
“breast pain” [tiab] OR “Breast Feeding” [mh] OR “Breast
Feeding” [tiab] “Breastfeeding” [tiab] OR “Breast Fed” [tiab]
OR “Breastfed” [tiab]). Moreover, the manual approaches, in
particular, hand-searching and perusing the bibliographies
of retrieved articles were performed to find additional ar-
ticles. Also, various grey literature databases (such as Google
Scholar, Open Grey SIGLE, Global Index Medicus (GIM),
NTIS, World Cat, and UW Libraries Search), theses and
dissertations, as well as conference proceedings were
scanned for collecting unpublished data.

Using Endnote software ver.X9 duplicate, studies in
different databases were eliminated by following the PRISMA
Systematic Review Flowchart. The titles and abstracts of all
articles were scanned. In the next step, we checked the full text
of the studies to identify the articles that met the inclusion
criteria. Also, to reduce the potential risk of bias, two re-
viewers performed the literature review, data selection, and
quality assessment of data independently. Disagreements of
the investigator were resolved through discussion or con-
sultation with the third reviewer to reach a consensus [22].

After finding the full texts, data of each article were
extracted using a structured form that included the author’s
name, publication date, location of study, setting, the sample
size of each group, type of intervention in each group,
measurement tool, results, and P value. The quantitative data
were entered into STATA version 15.

2.2. Inclusion and Exclusion Criteria. Clinical trial studies
using Aloe vera that have a control group with placebo or
comparison with other treatments in the prevention and
treatment of irritation and nipple pain were included in the
systematic review.

Studies were excluded if they were at least one of the
following criteria: (1) lack of access to full text, (2) unexplained
methods, (3) systematic reviews and meta-analysis, animal
experiment, cross-sectional, and observational study design, (4)
letters, editorials, case reports, review articles, and conference
abstracts, and (5) inability to extract the outcome measures.

2.3. Outcome. The main outcome of this study was nipple
pain and irritation.

2.3.1. Quality Assessment. The risk of bias for each selected
study was assessed independently by two investigators (AM
and SY) based on seven criteria that are required by Cochrane
guidelines for quality assessment of randomized controlled
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trials [22]. This tool examines the following issues: random
sequence generation (selection bias), allocation concealment
(selection bias), blinding of the participants and personnel
(performance bias), incomplete outcome data (attrition bias),
blinding of outcome assessors (detection bias), selective
outcome reporting (reporting bias), and other risks of bias.
Each item was evaluated using three evaluation options, in-
cluding low, unclear, and high risk options. Any disagree-
ments in the risk of bias/quality appraisal assessments were
discussed by the two authors until a consensus was reached.

2.3.2. Analysis. STATA software version 16 was used for
data analysis. The standardized mean difference or SMD was
used to find the effect for quantitative data. The I?, Tau2, and
)~ statistics were used to evaluate the heterogeneity of the
included studies. To identify the degree of heterogeneity, the
following classifications of the I* statistic were used: un-
important (0-40%), moderate heterogeneity (30-60%),
substantial heterogeneity (50-90%), and high heterogeneity
(75-100%) [20]. Due to the high level of heterogeneity, the
random effect was applied instead of the fixed effect. Sen-
sitivity analyses were done, when we observe a high level of
heterogeneity. Publication bias was evaluated by the funnel
plot, as well as Egger’s and Begg’s tests (Figure 1).

3. Results

3.1. Description of Included Studies. We identified 296 articles
by search in the English and Persian major databases in-
cluding Scopus (105), ISI [5], PubMed (75), Sid [5], Mag-Iran
[12], and other sources (88) based on the Mesh browser
keywords and free-text words adapted for other databases
with no publication year or language limitations. Among the
identified articles, we excluded 17 duplicate articles, 271 in the
title and abstract review, and finally, one article in the full-text
review due to the one-group pretest-posttest design. In total, 7
articles with 1670 subjects were included in the meta-analysis.
The selection procedure of the articles is presented in Figure 2.
The description of the 7 studies is summarized in Table 1. Of
these, 4 studies were conducted in Iran. Two studies were
conducted in Indonesia and one study in China. Four articles
were published in the English language, one article in the
Persian language, and the rest in the Indonesian language.
Regarding the type of study, 5 articles were randomized
control trials (RCTs) study design, and two articles were in a
quasi-experimental design. The source of pain and irritation
in four articles was breast soreness, and the rest were milk
stasis and breast engorgement in lactating women. The topical
gel/extract of Aloe vera is applied on breast sores by massage
or cold compress. In one study, Aloe vera was combined with
cactus, and in all studies, the effect of Aloe vera was compared
with the no treatment/breast milk or lanolin group. The
follow-up period for assessing pain and irritation outcomes
ranged from immediately after treatment to 14 days after the
intervention. In all studies, the pain level was recorded using
the Visual Analogue Scale (VAS) for pain and the store scale
for breast irritation intensity (Table 1).
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FIGURE 2: Flow chart of the study selection.

3.2. Main Result. In total, 7 articles with 1670 subjects were
included in the meta-analysis [4, 14, 23-27]. The primary
outcome was breast pain reported in five articles, and the
secondary outcome was breast irritation in lactating women
that included four articles. Overall, we found a positive
impact of Aloe vera on reducing breast pain (pooled
SMD = -0.45; CI= —0.83, —0.07, P value <0.02) and irritation
(pooled SMD= —-0.48; CI=-0.64, —0.32, P value <0.001) in
lactating women. There is a high heterogeneity among pain
studies (I?=86%) but was low within irritation studies
(P=26%) (Figures 3 and 4).

The results reported that no significant publication bias
was observed according to Begg’s and Egger's tests
(P =0.8417and P = 0.938), respectively. In Figure 1, the
funnel plot showed symmetrical distribution among
studies.



FIGURE 3: Forest plot of studies that investigated the influence of Aloe vera on nipple pain.
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TaBLE 1: Characteristics of studies included in the systematic review.
Author Year Location Study Participants Sample Intervention Tools Outcomes P value
ippl
Group leilxj] ¢
Primiparous 1=0.5ml Aloe Pain=visual analog irr}i)tati(,)n
Alamolhoda 2019 Iran RCT with breast G1=55 vera gel/three scale discharge P <0.001
[14] soreness and G2=55 times/Day o
o Irritation= store scale follow
irritation Group2: breast
. up =10, 14
milk
days
G1 =breast
massage with Pain and
cactus + Aloe hardness
Patients with G1=50 vera cold Pain= visual analo follow
Meng [25] 2015 China RCT puerperal  G2=52 compress B scale 8 up = after P<0.001
milk stasis  G3=50 G2= Aloe vera P t_he
cold compress treatments
G3=traditional
breast massage
G1=0.5ml olive
oil .
G2=0.5ml Aloe Pam apd
vera intensity
. . .. G1=30 Pain=visual analog of breast
Eshgizade 2016  Iran RCT P?tlents with Ga=3p CXract+ 3-4 scale fissure P <0.001
[26] nipple fissure drop breast o
G3=30 . . Irritation= store scale follow
milk/3 times/
d up=3,7
ay days
G3=3-4 drop 4
breast milk
Pain
Quasi- Patient with Gl=17 G1= Aloe vera Pain= visual analo follow
Sari [23] 2021 Indonesia . breast - cold compress a J up=after P<0.01
experimental G2=17 scale
engorgement G2= control the
treatments
Pain
Quasi- Patient with Gl=16 Gl=Aloe vera Pain= visual analo follow
Susanti [24] 2017 Indonesia . breast B cold compress B 8 up =after P <0.01
experimental G=16 scale
engorgement G2=control the
treatments
Patient with Gl= Aloe vera Store Irritation,
Tafazoli [4] 2009  Iran RCT breast G1=50 - gel/three times/ scale = irritation = store follow P<0.01
soreness and G1=50 day up=3,7
e . scale
irritation G2=lanolin days
Patient with G1 = Aloe vera Store Irritation,
Saeidi [27] 2015  Iran RCT breast G1=50  gel/three times/ scale =irritation = store follow P<0.01
soreness and Gl=50 day up=3,7
o . scale
irritation G2=lanolin days
Experimental Control Weight Std. Mean Difference Std. Mean Difference
Study or Subgroup ~ Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
AlamolhoB 2019 242 251 55 432 3.14 55 9.8 -0.66 [-1.05, -0.28]
Alamolhoda A 2019 564 171 55  6.67 9.42 55 9.9 -0.15 [-0.53, 0.22]
Emilda2017 2.8 1.64 16 4.6 1.86 16 7.7 -1.00 [-1.74, -0.26] h
EshgizadeA2016 37 13 30 3.7 13 30 9.1 0.00 [-0.51, 0.51]
EshgizadeB2016 37 13 30 4 1.1 30 9.1 -0.25 [-0.75, 0.26]
EshgizadeC2016 1.2 0.7 30 1.8 1.1 30 9.0 -0.64 [-1.16, -0.12]
EshgizadeD2016 1.2 0.7 30 1.9 09 30 9.0 -0.86 [-1.39, -0.33]
Meng B2015 371 2.28 52 354 1.29 50 9.8 0.09 [-0.30, 0.48]
Meng C2015 371 2.28 52 227 1.16 50 9.7 0.79 [0.38, 1.19]
MengA2015 227 1.16 50 354 1.29 50 9.6 -1.03 [-1.45, -0.61] '
Sari2019 2.7 0.98 17 452 117 17 7.4 -1.65 [-2.44, -0.86] 1
Total (95% CI) 417 413 100.0 -0.45 [-0.83, -0.07]
Heterogeneity: Tau? = 0.34; Chi? = 69.05, df = 10 (P < 0.00001); I? = 86% T T T 1
Test for overall effect: Z = 2.34 (P = 0.02) -100 -50 0 50 100

Favours control
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Experimental Control Weight Std. Mean Difference Std. Mean Difference

Study or Subgroup ~ Mean  SD Total Mean SD Total (%) IV, Random, 95% CI ~ Year IV, Random, 95% CI
TafazoliA2009 1.2 1 50 1.7 14 50 11.6 -0.41 [-0.80, -0.01] 2009 |

TafazoliB2009 0.2 0.7 50 1 14 50 11.2 -0.72 [-1.12,-0.31] 2009 |

SaeidiA2015 1.2 1 50 1.7 14 50 11.6 -0.41 [-0.80, -0.01] 2015 |

SaeidiB2015 0.2 0.7 50 1 14 50 11.2 -0.72 [-1.12,-0.31] 2015 ]

EshgiZadeA2016 2 0.45 30 21 04 30 8.0 -0.23 [-0.74, 0.28] 2016

EshgiZadeC2016 1 0.52 30 1.17 0.53 30 8.0 -0.32 [-0.83, 0.19] 2016

EshgiZadeB2016 2 0.45 30 22 041 30 7.9 -0.46 [-0.97, 0.05] 2016 1

EshgiZadeD2016 1 0.52 30 1.34 055 30 7.7 -0.63 [-1.15,-0.11] 2016

Alamolhoda A 2019 7.31 2.17 50 7.39 343 50 11.8 -0.03 [-0.42, 0.36] 2019 L

AlamolhoB 2019 3.63 1.65 50 5.76 3.27 50 11.1 -0.82 [-1.22, -0.41] 2019
Total (95% CI) 420 420 100.0  -0.48 [-0.64,-0.32] . : : :
Heterogeneity: Tau? = 0.02; Chi®= 12.22, df = 9 (P = 0.20); I? = 26% -100 -50 0 50 100

Test for overall effect: Z = 5.80 (P < 0.00001)

Favours experimental Favours control

FIGURE 4: Forest plot of studies that investigated the influence of Aloe vera on nipple irritation.
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FIGURE 5: The results of Cochrane Risk of Bias Tool for the evaluation of clinical trial quality.

Control

Std. Mean Difference Std. Mean Difference

Experimental Weight
Study or Subgroup Mean SD Total Mean SD Total (%) IV,Random,95% CI Year 1V, Random, 95% CI
MengA 2015 2.27 1.16 50 354 1.29 50 11.0 -1.03[-1.45,-0.61] 2015 '
MengC 2015 3.71 2.28 52 227 1.16 50 0.0 0.79 [0.38,1.19] 2015
MengB 2015 371 2.28 52 354 129 50 11.4 0.09 [-0.30,0.48] 2015
EshgizadeC 2016 1.2 0.7 30 1.8 1.1 30 9.9 -0.64[-1.16,-0.12] 2016
EshgizadeA 2016 37 13 30 37 13 30 10.1 0.00 [-0.51,0.51] 2016
EshgizadeD 2016 1.2 07 30 1.9 09 30 9.8 -0.86[-1.39,-0.33] 2016 h
Emilda 2017 2.8 1.64 16 4.6 1.86 16 7.7 -1.00 [-1.74,-0.26] 2017 h
Alamolhoda A 2016 5.64 1.71 55 6.67 942 55 11.5  -0.15[-0.53,0.22] 2019
EshgizadeB 2016 37 13 30 4 1.1 30 10.0  -0.25[-0.75,0.26] 2019
Sari 2019 2.7 098 17 452 1.17 17 7.2 -1.65[-2.44,-0.86] 2019 1
AlamolhodaB 2019 242 251 55 432 314 55 11.4  -0.66 [-1.05,-0.28] 2019
Total (95% CI) 365 363  100.0 -0.56 [-0.87, -0.26]
Heterogeneity: Tau? =0.18; Chi? = 35.56, df = 9 (P < 0.0001); I = 75% f f ! !
-100 -50 0 50 100

Test for overall effect: Z = 3.61 (0.0003)

Favours experimental Favours control

FIGURE 6: The forest plot of sensitive analysis of nipple pain.

3.3. Quality of the Included Studies. We used the Cochrane
Collaboration recommend tools for assessing the method-
ological quality of clinical trials. In our study, the quality of
the 5 studies was high [4, 14, 25-27] and that of the two
studies were low [23, 24] (Figure 5).

3.4. Sensitivity Analysis. We explored the impact of Aloe
vera combined with cactus by using a sensitivity analysis and
excluding that result. The pool estimates of the sensitive

analysis demonstrated that pooled SMD was -0.56;
CI=-0.87, —0.26, P value<0.001, and I*=75% (Figure 6).

4. Discussion

To our knowledge, this study is the first meta-analysis to
assess the effect of Aloe vera on breast pain and irritation in
lactating women. Based on the available evidence, the
meta-analysis showed that Aloe vera can be relieved 0.45-



unit pain and 0.48-unit irritation than the no treatment/
breast milk lanolin group, and it was statistically
significant.

Several systematic reviews were performed regarding the
effectiveness of herbal medicine, especially Aloe vera, on
wound healing and breast issues (eg., fissures, soreness, and
irritation) in the postpartum period. In this regard, in 2017,
Niazi et al. conducted a systematic review of 17 clinical trials
(2 articles for herbal treatment, 2 articles for drug treatment,
and 7 articles for nondrug treatment) to evaluate the ef-
fectiveness of various methods (such as silver cup, poly-
ethylene protector, tea bag, phototherapy, laser therapy,
marigold, Z. jujube, and Aloe vera) on the prevention and
treatment of nipple pain and fissures. For assessing the
effectiveness of Aloe vera, only one study was included in the
review process and reported that Aloe vera is more effective
than lanolin for treating nipple fissures [5]. The systematic
search in this article has not been conducted accurately,
many articles related to Aloe vera have not been included,
and no meta-analysis has been performed. Therefore, a
general conclusion cannot be reached by the results of one
study.

Similar to a previous study, Asadi et al. conducted a
systematic review to assess the effect of herbal medicine (eg.,
menthol, Aloe vera, cotton soaked, lanolin cream, pepper-
mint cream, Ziziphus jujuba fruit, and saqez ointment) on
the prevention and treatment of nipple trauma and pain of
Iranian women. Authors searched the Iranian indexed
publications in English and Persian until December 2017,
and 11 articles were included in the systematic review.
Among included articles, only 2 articles assessed the effect of
Aloe vera on nipple pain, which shows a positive effect. Also,
this article has not performed meta-analysis [28].

Also, in 2016, Hekmatpou et al. conducted a systematic
review of 23 randomized control trials to evaluate the ef-
fectiveness of Aloe vera on the prevention of skin ulcers and
treating burn wounds, psoriasis, postoperative wounds,
genital herpes, chronic wounds, and cracked nipples. Their
study’s search period was from 1990 to 2016 with Persian
and English language limitations. They were reported that
Aloe vera has a positive effect on the prevention and healing
of skin wounds and cracked nipple. In their study, only two
articles include the review process regarding the effect of
Aloe vera on the cracked nipple, and we are not doing a
meta-analysis. On the other hand, the quality of the included
study has not been assessed. Lack of assessing all resources
and gray literature for systematic search has led to some
relevant articles not being included in the systematic review
[29].

Also, Pezeshki et al. in 2020 performed a systematic
review of 6 interventional studies. Their study examined the
effect of Aloe vera extract, breast milk, calendit-E, curcumin,
lanolin, olive oil, and purslane on the healing of breast
fissures in lactating women. Their results show that Aloe vera
is more effective than olive oil and rubbing milk on the
nipple fissures. But they don’t perform any meta-analysis,
and only 2 studies have assessed the effect of Aloe vera [30].
Moreover, in another systematic review that was conducted
by Niazi et al. in 2021, the effects of topical treatment for the
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prevention and relief of nipple fissures and pain in lactating
mothers were assessed. They have included 3 articles related
to Aloe vera, and they show the positive effect of Aloe vera on
nipple fissures, but they also did not perform a meta-analysis
[31].

4.1. Strengths

(1) Reviewing previous systematic review studies
revealed that an accurate systematic search was not
conducted in some studies, as well as none of them
performed a meta-analysis and had only qualitative
reports. This study is the first meta-analysis re-
garding the effect of Aloe vera on irritation and
nipple pain in lactating women.

(2) Searching in a large number of electronic databases,
as well as hand-searching to yield maximum relevant
articles in this field.

(3) The homogeneity of studies that included the irri-
tation outcome and their high quality.

(4) High heterogeneity was seen among the included
studies; therefore, a sensitivity analysis was per-
formed to reduce the level of heterogeneity. After
sensitive analysis, the level of heterogeneity in nipple
pain was decreased.

Despite the study’s strengths, the results have inherent
limitations. The quasi-experimental studies were included
in the systematic review. Furthermore, a meta-analysis of
only seven articles was too small to prove our hypothesis.
Therefore, these results need to be interpreted with
caution.

5. Conclusion

Our result showed that Aloe vera can be considered a choice
for relieving breast pain or irritation in lactating women
compared with routine care or another treatment. Con-
sidering the limited number of studies conducted on this
topic and the low sample size, future studies with a larger
sample will be required to draw better conclusions. Future
studies with large sample sizes will be required to draw better
conclusions.

Data Availability

The data used to support the findings of this study are
available upon request.

Conflicts of Interest

The authors declare no conflicts of interest.

Acknowledgments

The authors would like to thank the Clinical Research
Development Center of Ayatollah Mousavi Hospital, Zanjan
University of Medical Sciences, for their collaboration.



Obstetrics and Gynecology International

References

(1]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

C. W. Binns and M. K. Lee, “Exclusive breastfeeding for six
months: the WHO six months recommendation in the Asia
pacific region,” Asia Pacific Journal of Clinical Nutrition,
vol. 23, no. 3, pp. 344-350, 2014.

S. Arunkumar and M. Muthuselvam, “Analysis of phyto-
chemical constituents and antimicrobial activities of Aloe vera
L. against clinical pathogens,” World Journal of Agricultural
Sciences, vol. 5, no. 5, pp. 572-576, 2009.

C. G. Victora, R. Bahl, A. J. D. Barros et al., “Breastfeeding in
the 21st century: epidemiology, mechanisms, and lifelong
effect,” The Lancet, vol. 387, no. 10017, pp. 475-490, 2016.
M. Tafazoli, A. Ebrahimi, A. Mohammad Zadeh, and
H. Esmaili, “Effect of breastfeeding technique modification on
prevention of nipple sore,” The Iranian Journal of Obstetrics,
Gynecology and Infertility, vol. 17, no. 138, pp. 10-17, 2015.
A. Niazi, V. B. Rahimi, S. Soheili-Far et al., “A systematic
review on prevention and treatment of nipple pain and fissure:
are they curable?” Journal of Pharmacopuncture, vol. 21, no. 3,
pp. 139-150, 2018.

M. L. Buck, L. H. Amir, M. Cullinane, S. M. Donath, and
C.S. Team, “Nipple pain, damage, and vasospasm in the first 8
weeks postpartum,” Breastfeeding Medicine, vol. 9, no. 2,
pp. 56-62, 2014.

P. Tait, “Nipple pain in breastfeeding women: causes, treat-
ment, and prevention strategies,” Journal of Midwifery ¢&
Women’s Health, vol. 45, no. 3, pp. 212-215, 2000.

V. Hadi, N. Pahlavani, M. Malekahmadi et al., “Nigella sativa
in controlling Type 2 diabetes, cardiovascular, and rheuma-
toid arthritis diseases: molecular aspects,” Journal of Research
in Medical Sciences, vol. 26, 2021.

U. Indraccolo, M. Bracalente, R. Di [orio, and S. R. Indraccolo,
“Pain and breastfeeding: a prospective observational study,”
Clinical & Experimental Obstetrics & Gynecology, vol. 39,
no. 4, pp. 454-457, 2012.

E. Y. Lim and Y. T. Kim, “Food-derived natural compounds
for pain relief in neuropathic pain,” BioMed Research Inter-
national, vol. 2016, Article ID 7917528, 12 pages, 2016.

A. Gowhari Shabgah, S. Hejri Zarifi, S. S. Mazloumi Kiapey
et al, “Curcumin and cancer; are long non-coding RNAs
missing link?” Progress in Biophysics and Molecular Biology,
vol. 164, pp. 63-71, 2021.

J. Bost, J. Maroon, and A. Maroon, “Natural anti-inflam-
matory agents for pain relief,” Surgical Neurology Interna-
tional, vol. 1, p. 80, 2010.

M. H. Radha and N. P. Laxmipriya, “Evaluation of biological
properties and clinical effectiveness of Aloe vera: a systematic
review,” Journal of traditional and complementary medicine,
vol. 5, no. 1, pp. 21-26, 2015.

S. Hanieh Alamolhoda, P. Mirabi, and F. Mojab, “Effects of
both aloe vera gel and breast milk on the improvement of
nipple soreness in lactating women—a randomized controlled
trial,” Journal of Herbal Medicine, vol. 21, Article ID 100327,
2020.

K. S. Ahlawat and B. S. Khatkar, “Processing, food applica-
tions and safety of aloe vera products: a review,” Journal of
Food Science & Technology, vol. 48, no. 5, pp. 525-533, 2011.
A. Yagi, M. Hasegawa, and S. Ataka, “Possible efficacy of aloe
vera gel to wound healing and pain relief: case reports of
kampo medicine with aloe vera juice,” Journal of Gastroen-
terology and Hepatology Research, vol. 9, no. 1, pp. 3298-3302,
2020.

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

A. Yagi, A. Kabash, N. Okamura, H. Haraguchi,
S. M. Moustafa, and T. I. Khalifa, “Antioxidant, free radical
scavenging and anti-inflammatory effects of aloesin deriva-
tives in aloe vera,” Planta Medica, vol. 68, no. 11, pp. 957-960,
2002.

A. Djeraba and P. Quere, “In vivo macrophage activation in
chickens with acemannan, a complex carbohydrate extracted
from aloe vera,” International Journal of Immunopharma-
cology, vol. 22, no. 5, pp. 365-372, 2000.

P. S. Dewi, U. Hani, and M. Anwar, “The effectiveness of aloe
vera gel in reducing the pain of perineal wound,” Medisains,
vol. 18, no. 3, pp. 99-102, 2020.

A. Devaraj and T. Karpagam, “Evaluation of anti-inflam-
matory activity and analgesic effect of aloe vera leaf extract in
rats,” International Research Journal of Pharmacy, vol. 2, no. 3,
pp. 103-110, 2011.

R. S. Girsang, M. D. Wibowo, A. Setiawan, and E. Danardono,
“Effect of aloe vera extracts towards the fibroblast number and
collagen thickness on clean skin wound healing on Rattus
novergicus,” Systematic Reviews in Pharmacy, vol. 11, no. 5,
pp. 571-573, 2020.

J. P. M. Peters, L. Hooft, W. Grolman, and I. Stegeman,
“Reporting quality of systematic reviews and meta-analyses of
otorhinolaryngologic articles based on the PRISMA state-
ment,” PLoS One, vol. 10, no. 8, Article ID 0136540, 2015.
R. L Sari, Y. L. Dewi, and G. Indriati, “Efektivitas kompres aloe
vera terhadap nyeri pembengkakan payudara pada ibu
menyusui,” Jurnal Ners dan Kebidanan, vol. 10, no. 1, p. 38,
2019.

L. Wizia and E. Susanti, “Aloe vera gel compression as breast
engorgement pain relief,” Women, Midwives and Midwifery,
vol. 1, no. 3, pp. 13-19, 2021.

S. Meng, Q. Deng, C. Feng, Y. Pan, and Q. Chang, “Effects of
massage treatment combined with topical cactus and aloe on
puerperal milk stasis,” Breast Disease, vol. 35, no. 3,
pp. 173-178, 2015.

M. Eshgizade, M. B. Moghaddam, H. M. Moghaddam,
A. Mahmoudian, and M. Mesbah, “Comparison of the effect
of olive oil, aloe vera extract and breast milk on healing of
breast fissure in lactating mothers: a randomized clinical
trial,” Qom University of Medical Sciences Journal, vol. 10,
no. 3, pp. 19-27, 2016.

R. Saeidi, M. Gholami Robatsangi, and M. Tafazoli, “Effect of
aloe vera gel on nipple sores,” Iranian Journal of Neonatology
IJN, vol. 1, no. 1, pp. 13-14, 2010.

N. Asadi and N. Kariman, “Herbal prevention and treatment
of nipple trauma and/or pain in Iranian studies: a systematic
review,” Journal of Herbmed Pharmacology, vol. 7, no. 3,
pp. 168-175, 2018.

D. Hekmatpou, F. Mehrabi, K. Rahzani, and A. Aminiyan,
“The effect of aloe vera clinical trials on prevention and
healing of skin wound: a systematic review,” Iranian Journal
of Medical Sciences, vol. 44, no. 1, pp. 1-9, 2019.

B. Pezeshki, M. Pouredalati, S. Zolala et al., “Comparison of
the effect of aloe vera extract, breast milk, calendit-E, cur-
cumin, lanolin, olive oil, and Purslane on healing of breast
fissure in lactating mothers: a systematic reviwe,” Interna-
tional Journal of Pediatrics, vol. 8, no. 2, pp. 10853-10863,
2020.

A. Niazi, V. Baradaran Rahimi, N. Askari, P. Rahmanian-
Devin, and V. R. Askari, “Topical treatment for the prevention
and relief of nipple fissure and pain in breastfeeding women: a
systematic review,” Advances in Integrative Medicine, vol. 8,
no. 4, pp. 312-321, 2021.





