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Abstract

:

Objective: Several studies point to antibacterial properties and beneficial effects of honey on scar tissue formation, which is a low-cost and easy-to-use option. This study aimed to compare honey versus a placebo for cicatrization and pain control of obstetric wounds, and determine if one is superior to the other, in terms of efficacy, through a meta-analysis. Methods: We searched PubMed, Scopus, Cochrane Central Register of Controlled Trials, and Web of Science. Two independent investigators identified randomized controlled trials (RCTs) comparing honey and a placebo for obstetric wounds. The primary outcomes were wound healing and pain control. Results: Five randomized controlled trials and 353 patients were included, of whom, 177 (50.1%) were treated with honey. Differences were not found in the final wound healing between the honey and placebo groups (MD −0.34; 95% CI −1.13, 0.44; p = 0.39); however, there was a decrease in pain levels in the middle of the treatment (SMD −0.54; 95% CI 0.83 to 0.25, p = 0.03), reduction in the use of pain medication (ORR 0.26; 95% CI 0.08, 0.86; p = 0.03), increase in personal satisfaction in women who underwent the intervention (ORR 0.81; 95% CI 0.65, 0.98), and reduction in complications. Conclusion: According to the study results, honey treatments showed greater efficiency and provided benefits to the patients by accelerating wound healing and decreasing reported pain.
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1. Introduction


The moment of childbirth, whether normal or through a surgical procedure, can lead to complications. This highlights the need for effective treatments and proper wound management using cost-effective methods that promote maternal well-being, reduce mortality, improve healing, and control pain [1,2].



Complications arising from normal delivery, such as various types of perineal tears, as well as those resulting from interventions (episiotomy and caesarean section), are associated with increased physical and mental stress caused mainly by pain, which can affect the development of the mother–newborn bond, especially without proper treatment and management [1,3]. Some classes of medication are routinely used in clinical practice to relieve pain; however, these medications have drawbacks, as they may not only prolong the healing process but also cause undesirable side effects [4].



Honey is a natural product that has recently been reintroduced into medical practice, but its use in wound healing goes back centuries and has its origins in ancient civilizations. Studies have shown that honey’s healing properties are due to its acidity and hydrogen peroxide content, in addition to its osmolarity; its composition is rich in sugars, vitamins, minerals, flavonoids, and phenolic acids, which act as nutritional and antioxidant factors, as well as prostaglandins and nitric oxide, which play an important role in honey’s anti-inflammatory and antimicrobial powers [5,6,7].



The composition of honey depends mainly on the flowers, geographical region, climate, and species of bees, and can vary in quantity and quality of nutrients [6]. Medihoney and Manuka honey are two different types of honey used in the wound-healing process in different countries around the world; their properties have been studied and the results show similarities, even though the different plants result in different variations and bactericidal abilities [7].



Medical-grade honey is starting to be seen as a promising treatment option due to its broad spectrum of antimicrobial and anti-inflammatory properties, in addition to stimulating the migration of fibroblasts and the deposition of collagen in the injured area, thus promoting wound healing and regeneration [4,8]. Due to all these properties, honey has been used in various types of wounds, primarily for burns, surgical incisions, infected wounds, chronic ulcers [9,10,11,12], and in postoperative management of cesarean sections [8]. Since pain and the healing process can interfere with both a proper breastfeeding process and the creation of an early bond with the neonate, proper wound management is extremely important for maternal recovery and early childcare [1,4].



Despite previous promising studies on honey, there is still no consensus on its beneficial effects in relation to outcomes such as pain reduction and improved healing. Therefore, the aim of this study was to compare the use of honey in obstetric wounds, evaluating these clinical outcomes, the use of analgesics and antibiotics, diet used, level of satisfaction, and complications. The aim was to provide more convincing scientific evidence, in light of the weak strength of individual studies.




2. Materials and Methods


2.1. Protocol


This meta-analysis followed the guidelines of the preferred reporting items for systematic reviews and meta-analysis (PRISMA) statement and the recommendations of the Cochrane Collaboration [13].




2.2. Eligibility Criteria


Inclusion in this meta-analysis was restricted to studies that met all of the following eligibility criteria: (1) randomized clinical trials only; (2) comparison of the use of honey versus a placebo and/or control group; (3) only studies published in the English language; (4) subjects were women with obstetric surgical wounds from a cesarean section or episiotomy with REEDA scale (redness, edema, ecchymosis, discharge, and approximation of wound edges) scores; (5) reported the clinical outcomes of interest. We excluded studies (1) with overlapping patient populations; (2) that were meta-analyses or literature reviews; (3) animal studies; or (4) conference abstracts or studies reported in an incomplete form (lack of standardized measures). There were no restrictions on the age, education, or occupation of the patients, number of pregnancies or deliveries, gestational time, or other exclusion criteria that were used in the individual studies.




2.3. Search Strategy and Data Extraction


A systematic search was conducted for studies that met the eligibility criteria and were published from “inception” through November 2022. The search strategy was based on the following search terms: ‘honey’, ‘cesarean section’, ‘episiotomy’, and ‘wound healing’; and was performed by two different authors (F.B. and S.B.) in the following databases: PubMed, Scopus, Cochrane Central Register of Controlled Trials, and Web of Science. In addition to the database search, the references for included studies were manually checked. There were language restrictions on articles, which should be published in English. Three authors (F.B., S.B., and B.C.) independently extracted baseline characteristics and outcome data following pre-defined search criteria. Disagreements were resolved through consensus among the authors.




2.4. Endpoints and Subgroup Analyses


The outcomes of interest were: (1) wound healing of cesarean section, episiotomy, or vaginal tears evaluated with the REEDA scale; and (2) pain intensity was assessed using visual analog scales (VAS). Definitions of wound healing did not vary between studies, and the authors used six dimensions of REEDA for redness, edema, ecchymosis, secretion, perineal approximation, and perineal tissue approximation. The lower the score, the better the wound healing. The studies also reported pain levels at baseline and at the end of treatment. Shirvani [14] used a pain-level grading curve, indicating the starting level (maximum pain) for a common goal (no pain), so as a primary endpoint we will only evaluate of wound healing end-treatment and pain at mid-treatment; the combined analysis of outcomes related to non-steroidal anti-inflammatory drugs use (NSAIDs), antibiotic use, diet, patient satisfaction. The secondary endpoints evaluate results of the wound healing and pain scores by time in subgroups (start, mid-treatment, and end of treatment).




2.5. Quality Assessment


Quality assessment of RCTs was performed by two independent authors (F.B. and S.B.) using the Cochrane Collaboration tool (RoB-2) [15] to assess the risk of bias in randomized trials, where studies are classified as high, low, or unclear risk of bias in 5 domains: selection, performance, detection, attrition, and reporting biases. Disagreements were resolved via consensus after discussing the reasons for the divergence.




2.6. Statistical Analysis


This systematic review and meta-analysis were conducted following the recommendations of the Cochrane Collaboration and the guidelines of the preferred reporting items for systematic reviews and meta-analyses (PRISMA) statement [13]. The mean difference (MD), standardized mean difference (SMD), and odds ratio (ORR) with 95% confidence intervals (CI) was used to compare treatment effects with continuous outcomes. Heterogeneity was examined with the Cochran Q test, I2 statistic, and visual inspection of the forest plot, and was considered significant if the p-value was less than 0.10, the I2 statistic exceeded 25%, or the visual inspection of the forest plot indicated heterogeneity in the effect size. However, the result of this review did not show visual homogeneity, I2 > 25%, and p < 0.10, suggesting heterogeneity; thus, a random-effects model was used. The statistical analysis was performed using Review Manager 5.3 (Cochrane Centre, The Cochrane Collaboration, Copenhaga, Denmark), and Open Meta-Analyst (http://www.cebm.brown.edu/openmeta/ (accessed on 17 October 2023)) [16] was also used for the statistical analysis.





3. Results


3.1. Selection and Characteristics


As detailed in Figure 1, our comprehensive search yielded 1453 results, of which 421 were duplicate records, and 1019 articles were deemed unrelated based on title or abstract review and were excluded. The remaining seven articles were carefully selected and, after evaluating inclusion and exclusion criteria, 5 RCTs [1,14,17,18,19] were included in this systematic review and meta-analysis. The reasons for exclusion of studies were: overlapping studies (n = 5) and others (n = 2), comprising a study published in another language and a study with measurements (mean/standard deviation) different from those used in this meta-analysis. The main characteristics of individual studies are presented in the Table 1.




3.2. Demographic and Clinical Data


After a comprehensive analysis of individual studies, all 353 patients were included. As shown in Table 1, the patients were women undergoing obstetric surgical wounds (cesarean section or episiotomy), with a mean age of 27.90 ± 5.39 years, and shared similar clinical and demographic characteristics at the beginning of the study for both treatment groups. Of these, 177 (50.1%) patients were randomized to receive honey treatment, while the remaining patients received placebo treatment (49.8%).




3.3. Combined Analysis of Results and Subgroup Analysis


3.3.1. Wound Healing


Three studies [17,18,19] evaluated wound healing and used the mean and standard deviation to report the data; we chose to evaluate healing only at the end of treatment, between Days 10 and 14, when the wound is usually already completely closed (re-epithelialization ≥ 95%). The data showed no statistical significance between the honey and placebo groups: MD −0.34 [95% CI −1.13, 0.44]; p = 0.39; I2 = 74%, Figure S1.




3.3.2. Pain Intensity Level


Of the four studies [1,14,17,19] that evaluated the pain intensity during honey treatment of obstetric wounds in the postpartum/cesarean period, three studies [1,14,19] were included in the meta-analysis to evaluate the pain level of obstetric wounds in postpartum women at mid-treatment (Figure 2), showing a significant difference between groups, favoring the beneficial effects of honey in this phase of treatment (SMD −0.54 [95% CI 0.83 to 0.25], p = 0.003; I2 = 0%).



The combined analysis of outcomes related to analgesic use, antibiotic use, diet, patient satisfaction, and study complications was summarized and is presented in Table S1. The five studies [1,14,17,18,19] provided data on combined outcomes. In the Shirvani study [14], patients received 50 mg of diclofenac in the first 24 h and 25 to 50 mg of intramuscular pethidine if pain persisted. NSAIDs were prescribed in the following days as needed and were used by only 11.5% of patients in the intervention group (p = 0.02) at the midpoint of treatment. In Shirvani’s study [14], wound redness (p = 0.001) and local temperature elevation (p = 0.003) were significantly less frequent in the honey group. Regarding wound complications, there were fewer lesions, burning, and itching in the intervention group, but this difference was not significant (p = 0.13). Urinary burning was evaluated by Gerosa [1] and no significant results were found. Although the use of honey did not significantly reduce the burning sensation during urination, the women in the control group experienced a significant worsening of the sensation in the presence of abrasions (p = 0.03), which supports the hypothesis that honey could help reduce urinary discomfort. The patients in Nikpour, 2019, and Heidari’s study [17,19] received prophylactic intravenous cefazolin after delivery and cephalexin for 7–8 days as antibiotic therapy, along with the option of taking mefenamic acid 25 mg as needed for pain control.



Gerosa [1] assessed satisfaction only in the honey group (unlike the other authors) using a five-point Likert scale (not at all satisfied, not very satisfied, somewhat satisfied, satisfied, and very satisfied), showing satisfaction in 93% of patients. All patients [1,14,17,18,19] received detailed instructions on wound and suture care, personal hygiene, and nutrition [1,14,17,18] (daily consumption of milk, meat, fruits, vegetables, and grains).



A meta-analysis was performed on the use of NSAIDs for pain control, which showed a significant reduction in the honey-treated group, demonstrating its efficacy (ORR 0.26 [95% CI 0.08, 0.86], p = 0.03; I2 = 71%, Figure 3).





3.4. Secondary Outcomes


The results of the wound healing and pain scores by time in subgroups (start, mid-treatment, and end of treatment) were summarized and presented in Table S2, the results were divided into two groups, and only mid-treatment pain showed statistical significance (p < 0.0003). Personal satisfaction was analyzed by a single-arm meta-analysis that demonstrated 81% of patients believed the use of honey to be beneficial and reported high satisfaction (ORR 0.81 [95% CI 0.65, 0.98]; I2 = 82.16%, Figure S2).




3.5. Quality Assessment


Figure 4 summarizes the individual assessment of each RCT included in the meta-analysis. Four studies [14,17,18,19] were classified as having a low risk of bias, while one [1] was classified as having some concerns due to limitations in the randomization process, expressed in the assessment of two domains.




3.6. Sensitivity Analysis


No study was excluded due to methodological heterogeneity, although there was a high degree of statistical heterogeneity (I2 > 25%) in the results related to wound healing (end of treatment), a sensitivity analysis (Figure S3) was performed systematically excluding each study due to the level of heterogeneity observed (I2 = 74%), which decreased to 0% after the withdrawal of the study by Nikpour, 2014 [18].



In the results relating to the administration of analgesics, a sensitivity analysis was performed (Figure S4) in which each study was systematically excluded because of the level of heterogeneity observed (I2 = 71%), which decreased to 0% after the Shirvani study [14] was withdrawn, and in the analysis of the outcome of personal satisfaction (Figure S5), which was also responsible for the increase in heterogeneity.





4. Discussion


The main objective of this study was to demonstrate the benefit of using honey compared to standard treatment with a placebo group for wounds in obstetric procedures (cesarean section, episiotomy, and/or lacerations). This study did not show a significant difference between the intervention group (honey) versus placebo in relation to wound healing; however, in the meta-analysis, the level of pain in postpartum women was evaluated in three measurements, and we observed that at the midpoint of treatment, there was a significant difference between the honey and placebo groups (p = 0.003), favoring the use of honey in reducing pain intensity. There was also a reduction in the use of pain medication (p = 0.03) and an increase in personal satisfaction in women who underwent the intervention (ORR 0.81), mainly supported by a reduction in complications in various parameters.



The applicability of honey for therapeutic purposes has been used by humanity for thousands of years due to its antimicrobial, anti-inflammatory, and healing properties, with the latter being less well known because their mechanisms have not been demonstrated with precision [20,21]. However, a growing number of clinical trials have been developed and have shown that when applied directly to a wound, there is a reduction in inflammation associated with a potential acceleration in the healing process [8,10,22].



Similarly, four previous studies [17,18,23,24] reported that honey had significant effects on wound healing, and one study [14] on pain intensity, while three studies [1,19,23] did not show positive effects of honey cream on pain intensity after cesarean section, and two [17,19] did not show a difference in wound healing. Studies have demonstrated a slight benefit of honey when related to the sensation of urinary burning in lacerations, although honey did not demonstrate overall pain control characteristics, as patients in the control group reported a greater sensation of urinary burning in the presence of abrasions [1,23].



Our results support that honey is effective in reducing pain and is associated with a decrease in the use of pain control medication (p = 0.03). Similarly, the use of ylang oil and lemon oil were associated with a decrease in mean pain scores (p = 0.005) in women in labor [25], and chamomile oil was also associated with a decrease in labor pain intensity and anxiety, compared to the control group (p < 0.001) [26].



The evaluation of episiotomy healing by comparing the total score of five variables from the REEDA scale showed significant differences in relation to wound secretion, especially on the seventh day postpartum (p = 0.011), demonstrating a reduction in wound secretions, as well as an increase in episiotomy healing in the honey cream group, which was significantly higher than in the placebo group [23]. A previous study observed that limitations may be related to individual differences among women (ability to regenerate wounds, mobility, and different perineal tissues), which may have caused deviations in wound healing and pain intensity [19].



Nikpour et al. [18] showed that the REEDA score was significantly different between the groups on Days 7 and 14 of treatment; his repeated measures tests showed a significant result over time (p < 0.001) and also a significant difference between the two groups in wound healing (p = 0.010); different from the results obtained in this meta-analysis, which may mean an insufficient number of participants to evaluate the outcome, a Some of the mentioned studies support the findings of the current study; Heidari et al. [17] showed that using honey for cesarean section scar and wounds did not have any effects on the healing process or pain relief compared to placebo. When studying the participants’ satisfaction with the treatment received, Nikpour et al. [18] demonstrated that in the honey group, the satisfaction rate for wound-healing status was significantly different from the other study groups (p < 0.001), with 86% of the participants scoring very high satisfaction compared to the placebo group (26%).



In the meta-analysis of wound healing at the “end of treatment”, a high heterogeneity of 74% was observed due to a study by Nikpour, 2014 [18], probably due to the fact that the authors defined the final healing time as 14 days, which corresponds to a time interval that is 4 days longer compared to the other studies [17,19]. With regard to the outcomes related to the administration of analgesics and personal satisfaction with the use of honey, a sensitivity analysis was performed, which observed a decrease in heterogeneity after the withdrawal of the Shirvani study [14], and it is believed that the type of wound caused the differentiation in the outcome related to the use of analgesics. Satisfaction was subjective, based on personal opinions of what each patient felt comfortable with as medicine in a critical period; conflicting personal opinions could contribute to a possible increase in heterogeneity between studies.



The type of honey used should also be considered, as the properties may vary from one type to another. Nikpour [18,19], and Shirvani et al. [14] used natural honey from the northern region of Iran made from coriander and hawthorn flowers. However, Heidari et al. [17] used honey from the Iranian plant Astragalus gossypinus for Caesarean wounds. Gerosa studied [1] Medihoney® (Brisbane, QLD, Australia), a wound gel consisting of 80% Manuka honey and 20% wax, known to be antibacterial against pathogens such as Staphylococcus aureus and Escherichia coli, for the treatment of perineal lacerations; as these wounds are generally not sutured, their healing time may be longer than other obstetric wounds.



An important point to be observed is that due to the variable nutritional behavior of bees, they collect substances from different plants, which means that the composition of the produced honey can vary its pharmacological activity, leading to different effects on wound healing [20]. According to the analyzed studies, the efficiency of various honey species can be verified at different levels in wound healing. Heidari et al. [17] showed that honey from A. gossypinus (white astragalus) prepared from herb sources in the Qamsar region seems to be more effective in wound healing. Another study points out that Manuka honey is the flower honey that seems to provide the best medicinal results and is widely used [22].



The patients who used honey were instructed to apply it to the traumatized area after hygiene, avoiding intrusion into the vaginal canal, at least twice a day for the first 5 days; in Nikpour’s study [19], the use of honey was extended to 10 days, and Shirvani and Nikpour, 2014, [14,18] recommended the use of honey gel on the sutures twice a day (12 ± 2 h) for 14 days, without the presence of a dressing on the wound, for 15 min. Heidari et al. [17] told the mothers to use honey twice a day for up to 16 consecutive days.




5. Limitations


The strength of this meta-analysis was the use of only double-blind randomized controlled trials. The sample size of the population is not a limitation due to the feasibility of the hypothesis and the rarity of treatment for these individuals in the field of obstetrics. Finally, the geographical location, the origin of the patients and the time of evaluation in each study may inadvertently be a biasing factor that contributes to the increased heterogeneity of the results. However, it is believed that the different types of wounds are not an important limitation in pain control because these women shared the same state of uncomplicated physiologic puerperium and were assessed from the same starting point (maximum pain) and end point (no pain). Regarding the healing results, the difference in the wounds and the type of honey in the sample could be an important factor in differentiating the results of the ability to re-epithelialize or regenerate the skin, and more randomized studies are needed in this area. Therefore, new studies are recommended to evaluate the effects of honey in obstetric wound healing.




6. Conclusions


Evidence supports the use of honey in obstetric wounds for medium-term pain control, reduced analgesia and complication rates, and increased patient satisfaction. However, the main results suggest that there is no significant difference in the healing of obstetric wounds, supporting the conclusions of some individual studies and disagreeing with the evidence presented by others. Due to the combination of different wound types and sample sizes, larger randomized controlled trials with standardized time periods and data collection scales are crucial for a more accurate comparison. In addition, these new studies should be replicated to determine whether the results are maintained in different ethnic groups. The treatment was well tolerated with a good safety in all the studies and is indicated for pain control, reduced use of analgesics, reduced complications, and greater patient satisfaction.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/nu16020185/s1, Figure S1—Wound healing; (MD 0.34; 95% CI −1.13 to 0.44; p = 0.39); Table S1—Combined analysis of outcomes; Figure S2—Proportion of personal satisfaction; (OR 0.81; 95% CI 0.61, 0.98; I2 = 82.16); Table S2—Statistical analysis of the outcomes of interest; Figure S3—Wound healing one out analysis; (MD 0.04; 95% CI −0.45 to 0.52; p = 0.89); Figure S4—Use of NSAIDs for pain control one out analysis; (OR 0.47; 95% CI 0.22, 1.00; p < 0.005); Figure S5—Personal satisfaction one out analysis; (OR 0.81; 95% CI 0.65, 0.98).





Author Contributions


Conceptualization, B.F.B., B.A.A.d.S. and C.B.B.; methodology, B.F.B., F.C.A.d.M., B.A.A.d.S. and C.B.B.; software, B.F.B. and I.P.d.S.; validation, B.F.B., B.A.A.d.S. and C.B.B.; formal analysis, B.F.B. and L.W.C.R.; investigation, B.F.B., B.A.A.d.S. and C.B.B.; resources, B.F.B.; data curation, B.F.B., writing—original draft preparation, B.F.B., F.C.A.d.M., B.A.A.d.S. and C.B.B.; writing—review and editing, B.F.B., F.C.A.d.M., B.A.A.d.S., I.P.d.S., C.B.B., E.R.d.S. and J.C.M.B.; visualization, B.F.B., L.W.C.R., N.P.C.d.S. and M.R.F.; supervision, B.F.B.; project administration, B.F.B.; funding acquisition, N.P.C.d.S. and M.R.F. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by the Coordenação de Aperfeiçoamento de Pessoal e Nível Superior (CAPES); Fundação Amazônia de Amparo a Estudos e Pesquisas (FAPESPA); and Universidade Federal do Pará (UFPA).




Institutional Review Board Statement


The study was conducted according to the guidelines of the preferred reporting items for systematic reviews and meta-analyses (PRISMA).




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Acknowledgments


We acknowledge Universidade Federal do Pará (UFPA); the Oncology Research Center (NPO/UFPA); the Graduate Program in Genetics and Molecular Biology (PPGM/UFPA); and the Human and Medical Genetics Laboratory (LGHM/UFPA).




Conflicts of Interest


The authors declare no conflict of interest.




Abbreviations


WHO: World Health Organization; RCT, Randomized Clinical; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analysis; VAS, Visual Analog Scale; MD, Mean Difference; SMD, Standard Mean Difference; NSAIDs, non-steroidal anti-inflammatory drugs; REEDA scale—Redness, Edema, Ecchymosis, Discharge and Approximation of wound edges; ORR, Odds ratio.




References


	



Gerosa, D.; Santagata, M.; Martinez de Tejada, B.; Guittier, M.-J. Application of Honey to Reduce Perineal Laceration Pain during the Postpartum Period: A Randomized Controlled Trial. Healthcare 2022, 10, 1515. [Google Scholar] [CrossRef] [PubMed]

	



Mardani, F.; Hadizadeh- Talasaz, F.; Bahri, N. Effect of Medicinal Plants on Episiotomy Wound Healing In Iran: A Systematic Review Study. Iran. J. Obstet. Gynecol. Infertil. 2020, 23, 79–94. [Google Scholar]

	



Niazi, A.; Moradi, M.; Askari, V.R.; Sharifi, N. Effect of Complementary Medicine on Pain Relief and Wound Healing after Cesarean Section: A Systematic Review. J. Pharmacopunct. 2021, 24, 41–53. [Google Scholar] [CrossRef] [PubMed]

	



Tashkandi, H. Honey in Wound Healing: An Updated Review. Open Life Sci. 2021, 16, 1091–1100. [Google Scholar] [CrossRef]

	



Al-Waili, N.; Salom, K.; Al-Ghamdi, A.A. Honey for Wound Healing, Ulcers, and Burns; Data Supporting Its Use in Clinical Practice. Sci. World J. 2011, 11, 766–787. [Google Scholar] [CrossRef]

	



da Silva, P.M.; Gauche, C.; Gonzaga, L.V.; Costa, A.C.O.; Fett, R. Honey: Chemical Composition, Stability and Authenticity. Food Chem. 2016, 196, 309–323. [Google Scholar] [CrossRef]

	



Saikaly, S.K.; Khachemoune, A. Honey and Wound Healing: An Update. Am. J. Clin. Dermatol. 2017, 18, 237–251. [Google Scholar] [CrossRef]

	



Hadagali, M.D.; Chua, L.S. The Anti-Inflammatory and Wound Healing Properties of Honey. Eur. Food Res. Technol. 2014, 239, 1003–1014. [Google Scholar] [CrossRef]

	



El-Kased, R.F.; Amer, R.I.; Attia, D.; Elmazar, M.M. Honey-Based Hydrogel: In Vitro and Comparative In Vivo Evaluation for Burn Wound Healing. Sci. Rep. 2017, 7, 9692. [Google Scholar] [CrossRef]

	



Jull, A.B.; Cullum, N.; Dumville, J.C.; Westby, M.J.; Deshpande, S.; Walker, N. Honey as a Topical Treatment for Wounds. Cochrane Database Syst. Rev. 2015, 2015, CD005083. [Google Scholar] [CrossRef]

	



Al-Waili, N.S.; Saloom, K.Y. Effects of Topical Honey on Post-Operative Wound Infections Due to Gram Positive and Gram Negative Bacteria Following Caesarean Sections and Hysterectomies. Eur. J. Med. Res. 1999, 4, 126–130. [Google Scholar] [PubMed]

	



Wang, C.; Guo, M.; Zhang, N.; Wang, G. Effectiveness of Honey Dressing in the Treatment of Diabetic Foot Ulcers: A Systematic Review and Meta-Analysis. Complement. Ther. Clin. Pract. 2019, 34, 123–131. [Google Scholar] [CrossRef] [PubMed]

	



Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.; Brennan, S.E.; et al. The PRISMA 2020 Statement: An Updated Guideline for Reporting Systematic Reviews. BMJ 2021, 372, n71. [Google Scholar] [CrossRef] [PubMed]

	



Shirvani, M.A.; Nikpour, M.; Azadbakht, M.; Banihosseini, S.Z.; Zanjani, R. The Effect of Honey Gel on Cesarean Incision Pain: A Triple Blind Clinical Trial. AJPP 2013, 7, 19–24. [Google Scholar] [CrossRef]

	



RoB 2: A Revised Cochrane Risk-of-Bias Tool for Randomized Trials|Cochrane Bias. Available online: https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials (accessed on 27 January 2023).

	



OpenMeta[Analyst]—CEBM @ Brown. Available online: http://www.cebm.brown.edu/openmeta/ (accessed on 10 August 2023).

	



Heidari, T.; Roozbahani, N.; Amiri Farahani, L.; Attarha, M.; Akbari Torkestani, N.; Jamilian, M.; Bekhradi, R. Does Iranian Astragalus Gossypinus Honey Assist in Healing Caesarean Wounds and Scars? Eur. J. Integr. Med. 2013, 5, 226–233. [Google Scholar] [CrossRef]

	



Nikpour, M.; Shirvani, M.A.; Azadbakht, M.; Zanjani, R.; Mousavi, E. The Effect of Honey Gel on Abdominal Wound Healing in Cesarean Section: A Triple Blind Randomized Clinical Trial. Oman Med. J. 2014, 29, 255–259. [Google Scholar] [CrossRef]

	



Nikpour, M.; Delavar, M.; Khafri, S.; Ghanbarpour, A.; Moghadamnia, A.; Esmaeilzadeh, S.; Behmanesh, F. The Use of Honey and Curcumin for Episiotomy Pain Relief and Wound Healing: A Three-Group Double-Blind Randomized Clinical Trial. Nurs. Midwifery Stud. 2019, 8, 64–69. [Google Scholar]

	



Oryan, A.; Alemzadeh, E.; Moshiri, A. Biological Properties and Therapeutic Activities of Honey in Wound Healing: A Narrative Review and Meta-Analysis. J. Tissue Viability 2016, 25, 98–118. [Google Scholar] [CrossRef]

	



Putri, N.M.; Kreshanti, P.; Tunjung, N.; Indania, A.; Basuki, A.; Sukasah, C.L. Efficacy of Honey Dressing versus Hydrogel Dressing for Wound Healing. AIP Conf. Proc. 2021, 2344, 020022. [Google Scholar] [CrossRef]

	



Yilmaz, A.C.; Aygin, D. Honey dressing in wound treatment: A systematic review. Complement. Ther. Med. 2020, 51, 102388. [Google Scholar] [CrossRef]

	



Lavaf, M.; Simbar, M.; Mojab, F.; Alavi Majd, H.; Samimi, M. Comparison of Honey and Phenytoin (PHT) Cream Effects on Intensity of Pain and Episiotomy Wound Healing in Nulliparous Women. J. Complement. Integr. Med. 2017, 15, 20160139. [Google Scholar] [CrossRef] [PubMed]

	



Rohmatin, E.; Patmawati, N.M.; Yuliastuti, S.; Sahlan, M. Topical effect of tetragonula sapiens honey on the healing process of post-caesarean section wounds. Int. J. Appl. Pharm. 2022, 14, 18–21. [Google Scholar] [CrossRef]

	



Sirkeci, I.; Cagan, O.; Koc, S. The Effect of Ylang Oil and Lemon Oil Inhalation on Labor Pain and Anxiety Pregnant Women: A Randomized Controlled Trial. Complement. Ther. Clin. Pract. 2023, 52, 101748. [Google Scholar] [CrossRef] [PubMed]

	



Eskandari, F.; Mousavi, P.; Valiani, M.; Ghanbari, S.; Iravani, M. Investigating the Effect of Swedish Massage with Chamomile Oil on Labor Pain and Anxiety of Primiparous Women: A Clinical Trial. J. Educ. Health Promot. 2023, 12, 157. [Google Scholar]








[image: Nutrients 16 00185 g001] 





Figure 1. PRISMA flow diagram of study screening. 
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Figure 2. Pain intensity level [1,14,19]. 






Figure 2. Pain intensity level [1,14,19].



[image: Nutrients 16 00185 g002]







[image: Nutrients 16 00185 g003] 





Figure 3. Use of NSAIDs for pain control [1,14,19]. 






Figure 3. Use of NSAIDs for pain control [1,14,19].



[image: Nutrients 16 00185 g003]







[image: Nutrients 16 00185 g004] 





Figure 4. Risk of bias domains [1,14,17,18,19]. 
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Table 1. Demographic and clinical data.
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Gerosa, 2022 [1]

	
Nikpour, 2014 [18]

	
Nikpour, 2019 [19]

	
Heidari, 2013 [17]

	
Shirvani, 2013 [14]




	

	
Placebo

	
Honey

	
Placebo

	
Honey

	
Placebo

	
Honey

	
Placebo

	
Honey

	
Placebo

	
Honey






	
Location; Period

	
Maternity hospital of the University Hospital of Geneva (2018–2019)

	
North of Iran

	
Shahid Yahyanejad hospital, Babol, Iran (2014–2016)

	
Ayatollah Taleghani Hospital in Arak

(2008–2010)

	
Imam Ali Hospital (in the North of Iran) (2010–2011)




	
Study design

	
RCT

	
RCT

	
RCT

	
RCT

	
RCT




	
Honey used

	
Medihoney® a

	
Coriander and Goat’s-thorn flowers honey

	
Coriander and Goat´s-thorn flowers honey

	
Astragalus gossypinus honey

	
Coriander and Goat´s-thorn flowers honey




	
Type of wound

	
Perineal laceration

	
Cesarean section

	
Episiotomy

	
Cesarean section

	
Cesarean section




	
Sample size

	
31

	
29

	
38

	
37

	
29

	
30

	
40

	
44

	
38

	
37




	
Age (years): mean ± SD

	
33.80 ± 5.04

	
33.31 ± 4.31

	
26.57 ± 4.88

	
27.70 ± 4.97

	
24.39 ± 4.21

	
25.12 ± 3.72

	
27.38 ± 5.19

	
27.48 ± 4.31

	
26.57 ± 4.88

	
27.77 ± 4.97




	
Education

n (%):

Primary school

	
2/31 (6.45) b

	
3/29 (10.34) b

	
3 (50)

	
3 (50)

	
9 (31.0)

	
12 (40.0)

	
NA

	
NA

	
18 (21.1)

	
11 (29.7)




	
High school

	
7/31 (22.58)

	
4/29 (13.79)

	
25 (52)

	
23 (48)

	
14 (46.7)

	
14 (46.7)

	
NA

	
NA

	
20 (52.6)

	
15 (40.5)




	
University

	
7/31 (22.58)

	
4/29 (13.79)

	
10 (48)

	
11 (52)

	
6 (20.7)

	
4 (13.3)

	
NA

	
NA

	
10 (26.3)

	
11 (29.7)




	
Mother’s occupation

Housewife

	
NA

	
NA

	
31 (53)

	
28 (48)

	
24 (82.8)

	
25 (83.3)

	
NA

	
NA

	
30 (78.9)

	
28 (75.5)




	
Employed

	
NA

	
NA

	
At home

7(44)

	
At home

9(56)

	
5 (17.2)

	
5 (16.7)

	
NA

	
NA

	
8 (21.1)

	
9 (24.3)




	
Mean neonate weight (SD)

	
3285 ± 570

	
3357 ± 350

	
NA

	
NA

	
3243 ± 29.65

	
3239 ± 35.69

	
3247.86 ± 397.86

	
3220.68 ± 406.89

	
NA

	
NA








Data presented as the mean ± SD or n (%); NA = Not available; a Medihoney® (Brisbane, QLD, Australia) wound gel, which is made of 80% Manuka honey and 20% wax; b and Secondary school: placebo—4/31 (12.90), and honey—2/29 (6.90); Factual data extracted from each study were used in this meta-analysis for the evaluation of the main outcomes. Regarding wound healing, the mean and SD from the [17,18,19] studies were used in the REEDA score calculation. For pain assessment, the calculation was based on the mean and SD [1,14,17,19] using the VAS scale.
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