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Abstract
Male circumcision (MC) is common in many countries. Despite clear health bene�ts, ethical arguments have been invoked opposing MC,
especially when performed neonatally (NMC). NMC is when most MCs are performed in developed countries. Here we provide the �rst
PRISMA-compliant systematic review of the disparate evidence of ethical and legal arguments concerning NMC and MC of older boys.
Searches were performed of PubMed, Embase and Scopus for publications relevant to ethical and legal aspects of MC in developed
Anglophone and European countries. This led to retrieval of 48 articles meeting the inclusion criteria. A further 18 articles and 16 Internet
publications were identi�ed from searches of bibliographies of articles retrieved. Two more were supplied by a legal academic colleague.
In total 84 publications were reviewed. The literature revealed arguments by some that parent-approved MC of a nonconsenting child is
unethical. But parental consent also applies to vaccination and all other medical therapies in children. Strong data support a conclusion
that: (1) NMC is low risk, (2) NMC provides immediate and lifetime medical and health bene�ts, and (3) NMC has no adverse effect on
sexual function and pleasure. The United Nations Convention on the Rights of the Child articulates the right to health and focuses on the
best interests of the child as its guiding principle. Discouraging or denying MC to neonates is arguably unethical, given the overwhelming
health bene�ts. Legal scholars regard case-law as supporting the legality of NMC. Ethical and legal arguments support the rights of
males of all ages to lifetime protection against infection and diseases caused by lack of MC. Arguments opposing NMC generally involve
distortion of the medical evidence, poorly designed studies and opinions. Opposition to NMC goes against the principles of evidence-
based medicine used in reviews conducted to develop pediatric policies in support of optimum public health, sexual health, mental
health, and human rights.

Background
Surgical removal of the foreskin (male circumcision, MC) is common, global prevalence being 37–39% [1]. In the US, 91% of non-Hispanic
whites, 76% of Afro-American blacks, and 44% in Hispanics are circumcised [2] as compared with 10–20% in other Anglophone
countries [1]. In these settings the procedure generally takes place early in infancy (neonatal MC, NMC). MC has been performed for
thousands of years by various cultures worldwide [3]. In ancient times, prevention of foreskin in�ammation and sexual problems
stemming from phimosis might explain why diverse societies worldwide implemented MC, with the practice becoming a ritual cultural or
religious practice [3]. Implementation in patriarchal societies would be unlikely if MC had a detrimental effect on penile function or sexual
pleasure. By preventing foreskin-related problems that are impediments to erection, MC may have facilitated intercourse and therefore
procreation, with implications for tribal strength and resilience [3,4]. In recent times health reasons have increasingly come to the fore as
a reason for NMC [5].

Medical MC arose in Victorian times, when it was found to reduce risk of syphilis [6], as well as various other sexually transmitted
infections (STIs) [7], balanitis [7], phimosis [7,8], paraphimosis [7], preputial adhesions [8], poor hygiene [7] and cancer [9].

The prevalence of adverse medical conditions that can be partially or almost completely mitigated by NMC is variable, as is their
morbidity and risk of mortality. Extensive reviews by the American Academy of Pediatrics (AAP) [10,11], and the US Centers for Disease
Control and Prevention (CDC) [12,13], and the Circumcision Academy of Australia (CAA) [14] concluded that NMC bene�ts outweigh the
risks. The CDC and CAA quanti�ed this as 100 to 1 in favour. The AAP noted that cultural factors might take precedence for some
families when deciding whether to request MC for a son. The AAP’s stance was followed by a signi�cant 49% increase in proportion of
NMCs in US hospitals [15].

Most common are urinary tract infections (UTI). The CDC review [13] referred to the most recent meta-analysis of UTI involving 22
studies, mostly in the US [16]. This found NMC reduced UTI in infant males by 10-fold. In uncircumcised infant boys, UTI prevalence is
1%, representing ~100,000 UTIs annually in the US, 90% of which would have been prevented by NMC [16]. The meta-analysis estimated
that lifetime UTI prevalence is 32.1% in uncircumcised males compared with 8.8% in the circumcised [16].

Phimosis is universal in newborn boys, gradually decreasing with age to 3.4% (95% CI 1.8–6.6) in males aged ≥ 18 years, as found in a
recent systematic review [17]. Paraphimosis is less common, but is regarded as a medical emergency because constriction of the penile
shaft can cause gangrene [18]. In�ammation (balanitis and balanoposthitis) is also common, and was found in a meta-analysis to be
68% lower in circumcised males [19]. Penile candidiasis is common in balanitis and has a 40% higher prevalence uncircumcised
men [20]. 

Circumcision protects against heterosexual acquisition of HIV. This was con�rmed in data from high-quality randomized controlled trials
(RCTs) [21-24], that led the World Health Organization (WHO) and UNAIDS to endorse the roll out of voluntary medical MC (VMMC)
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programs in sub-Saharan Africa [25,26]. To date over 20 million procedures have been performed in high-priority countries [27],
accompanied by substantial reductions in HIV infections [28]. HIV risk reduction in recent meta-analyses of all studies was 70% [29] and
72% [30]. 

Data from RCTs and numerous observational studies has found that MC reduces the risk of various STIs, such oncogenic genotypes of
human papillomavirus (HPV), herpes simplex virus type 2 (HSV-2), Trichomonas vaginalis, Mycoplasma genitalium, Treponema pallidum,
Haemophilus ducreyi, as well as candidiasis (see reviews: [5,11,13,31-34]). 

Another risk from being uncircumcised is penile cancer, which in the US has a lifetime risk of is approximately 1 in 1,000 in
uncircumcised men [35], making it uncommon, but not rare. In contrast, penile cancer risk in an circumcised man is 22-fold lower [36] and
is regarded as rare [19,36,37], being particularly low for men circumcised early in life [38]. Meta-analyses found that phimosis, balanitis
and smegma increase penile cancer risk 12-, 3.8- and 3.0 fold, respectively [19]. Another meta-analysis found oncogenic HPV genotypes
were present in 47% of penile cancers [39]. A meta-analysis [40] and RCTs [41-46] found MC reduces the risk of oncogenic HPV infection
by one-third. This degree of risk reduction is similar to what HPV vaccines afford against penile cancer [47]. Penile cancer often requires
total or partial penectomy, toxic combinations of chemotherapy and radiotherapy, lymphadenectomy, and can cause debilitating
lymphoedema, urinary di�culties, impaired mental well-being, sexual dysfunction and risk of death [37]. 

Risk of prostate cancer is on average 10% lower in circumcised men, as found in meta-analyses [48-50]. Early MC reduced risk by 17% in
a US study [51] and by 14% in a Canadian study [52]. Based on lifetime risk of prostate cancer of 1 in 8 (12.5%), 2.1% of US men would
be spared from prostate cancer if circumcised in childhood [50].

Women with uncircumcised male partners are at increased risk of cervical cancer, cervical dysplasia, oncogenic HPV infection, genital
warts, HSV-2, genital ulcer disease, Chlamydia trachomatis, Neisseria gonorrhoea, Trichomonas vaginalis, Hemophilus ducreyi, HIV,
bacterial vaginosis, Mycoplasma genitalium, Candidiasis, dysuria, and vaginal discharge, as documented in systematic reviews [53,54]).

Sexual function, sensation and pleasure is not adversely affected by MC, as shown by compelling data, including from studies of men
whose MC took place in infancy [55]. (see RCT data [56,57], systematic reviews [58-63], meta-analyses [59,60], a large British probability
survey [64], physiological studies [65], and histological correlates showing that penile neuroreceptors involved in sexual pleasure
are mostly located in the corona and underside of the shaft near the frenulum, with none in the foreskin [62,66,67]. Of all parts of their
penis, men ranked the foreskin last for erogenous sensation [68]. The most recent meta-analysis found that uncircumcised men are more
likely to experience erectile problems and pain during intercourse [60].

Because NMC involves surgery on a non-consenting minor, with parents providing proxy consent, some claim that it is unethical.
Individuals and organizations opposed to MC of boys argue against scienti�c �ndings and evidence-based policies supporting the rights
of parents to choose NMC for their newborn son as a desirable medical and public health measure for prophylaxis against a wide array
of common and uncommon medical conditions and diseases. To undermine the evidence favouring NMC, opponents recite a
compendium of claims.

The aims of the present article were to (1) perform a systematic review of the ethics and legal aspects of medical MC, particularly of
circumcision of boys in socio-economically advanced Anglophone and European countries, (2) determine the number of cases of adverse
medical conditions averted over the lifetime for each annual US birth cohort, and (3) examine arguments opposing MC of boys, whether
these might be tenable in the broad context of public health and whether or not the public health bene�ts of NMC outweigh ethical
concerns.

Methods
Search strategy

Following PRISMA guidelines [69], we performed literature searches of PubMed, EMBASE, SCOPUS and Cochrane databases to identify
articles published in English from 2 Jan 2000 to 1 Nov 2021 on ethical and legal aspects of MC particularly NMC and MC of older boys in
developed socio-economically advantaged Anglophone and European countries. Keywords for searches of PubMed were “circumcision
male ethical”, “circumcision male ethics”, and “circumcision male legal.” EMBASE and Cochrane searches used “circumcision ethics” and
“circumcision law”. SCOPUS searches used “circumcision male ethics” and “circumcision male law”. Each search result was copied into
a Word document.
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Figure 1 shows the PRISMA-compliant search strategy performed. Titles and abstracts were screened, and the full text of each potentially
suitable article was then examined by BJM and JNK independently to determine whether the article met the inclusion criteria above.
Reference lists and related article links of eligible studies were searched to identify additional studies potentially suitable for inclusion.

Results And Discussion

Search results
Figure 1 summarizes results of sequential database searches, in which articles already retrieved were not included again. PubMed
searches using “circumcision male ethical” yielded 355 hits, “circumcision male ethics” yielded 354 hits, and “circumcision male legal”
yielded 109 hits. EMBASE searches for “circumcision” and “ethics” yielded 186 hits and for “circumcision” and “law” 48 hits. SCOPUS
searches using “circumcision male ethics” yielded 266 hits and “circumcision male law” 56 hits. Cochrane gave no hits. Examination of
PubMed results for “circumcision male ethical” identi�ed 34 articles that satis�ed the inclusion criteria [70-102], using “circumcision male
ethics” 8 more [103-110], and “circumcision male legal” a further 5 [111-115]. No further articles were identi�ed in EMBASE searches. The
SCOPUS search for “circumcision male ethics” identi�ed 1 more article [116]. Searches of bibliographies of the articles retrieved,
identi�ed 18 additional articles [110,117-133] and 16 relevant Internet publications [134-149]. Two more were kindly suggested by an
academic law colleague who read our manuscript [150,151]. In total, searches yielded 84 publications for inclusion. 

Ethics and human rights
Despite the medical evidence of bene�ts, philosophical arguments claiming that NMC, and MC of older children, is unethical
persist [74,80,82,85,135,152]. Rather than a calm, nuanced discourse, arguments by NMC opponents have sometimes been
emotive [74,75,119,135,153]. Here we discuss the ethical pros and cons.

Scholarly assessments have suggested that MC of male minors is ethical [86-91,107]. Given the wide-ranging protection that MC
provides against multiple medical conditions and infections in infancy and childhood, including STIs in adolescent males who engage in
sexual activity early, it has been argued that it would be unethical to leave boys uncircumcised [88,90]. In this regard, the following
statement appears in Article 24 of the UN Convention on the Rights of the Child (CRC): “States Parties recognize the right of the child to
the enjoyment of the highest attainable standard of health ... States Parties shall strive to ensure that no child is deprived of his or her
right of access to such health care services” [120]. Article 24 of the CRC articulates the de�nition of health to include preventative health
care and, thus, the CRC supports the interpretation that rights of the child would be violated if NMC were not advised and offered as
standard practice. In fact, this statement might logically be interpreted as mandating NMC, since not circumcising boys is prejudicial to
their health [90]. 

The arguments by Jacobs & Arora [90] led to a response by Darby, a well-published opponent of boyhood MC [92]. Although he was
“happy to agree with their proposal,” he paraphrased it as, “the only situation in which [ritual infant MC] can be ethically or legally
permissible is where it is performed hygienically in a hospital by an accredited mohel or other quali�ed operator, using full anaesthesia,
accompanied by the prescribed ceremonies and prayers in accordance with ritual requirements.” Jacobs & Arora disagreed, stating that
“adequate anaesthesia does not necessitate general anaesthesia” (which carries inherent risk), “the earlier circumcision is performed the
safer it is,” “as physicians, we routinely counsel parents regarding the risk versus bene�t calculus in making medical and surgical
decisions,” “it is of utmost importance to acknowledge the quality of the data in this conversation – a point that is often overlooked by
critics of circumcision,” and that for greater safety, “in the United States, most Islamic circumcisions are performed during infancy,” rather
than later, when “pain, safety, and extent of the procedure” are different [93]. 

Opponents have used as support a document by the International NGO (non-government organization) Council on Violence against
Children (ICVAC) [136]. But this devotes only one of its 48 pages (page 22) to MC. Although noting the WHO’s support for MC in
protection against HIV, it ignores the additional, wide-ranging medical bene�ts of NMC that start in infancy. The ICVAC quotes from the
2010 Royal Dutch Medical Association (KNMG)’s MC policy developed by ethicist Gert van Dijk declaring that the procedure can be
delayed until the boy is old enough to give consent [154]. The KNMG policy does not, however, consider the scienti�c evidence. The ICVAC
cites outdated reports in Kenya, Norway and Germany that have failed to translate into legislation, if anything the reverse (see below).

Opponents cite Article 24(3) of the United Nations (UN) Convention on the Rights of the Child [120], because this section surmises that
“States Parties shall take all effective and appropriate measures with a view to abolishing traditional practices prejudicial to the health of
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children.” Although many cultures support the tradition of NMC, it certainly can be considered a medical intervention that respects and
protects a child’s right to health, based on all the evidence. Moreover, the UN’s WHO published a comprehensive 140-page “Manual for
early infant male circumcision under local anaesthesia” [155]. UNESCO, an agency of the UN, supports NMC.

Rather than a violation of human rights, Vawda and Maqutu argue that NMC is justi�able as a public health necessity, stating “in the face
of the compelling evidence available it would be foolhardy to forego this important intervention in the �ght against the rampant HIV/AIDS
pandemic. Limiting the rights of neonates under such circumstances can be regarded as a justi�able measure to protect the public
health” [123].

A claim by opponents that childhood MC is harmful and that children have a “right to health” [124] appears ironic, when risk-bene�t
analyses favour NMC bene�ts by at least 100 to one, and that over their lifetime approximately half of uncircumcised males will
experience an adverse medical condition attributable to their foreskin [31,33]. The meta-ethical approach of science is primarily utilitarian,
seeking to decide which decision will most likely produce the greatest net bene�t. Well-informed public health authorities should be
persuaded by the evidence that on balance favours NMC. That is the position taken by the AAP, CDC and CAA (see above).

Autonomy and self-determination
A core feature of the anti-MC agenda focuses on the ethical discourse about the child’s human right to bodily integrity. Jacobs
summarized this view as, “To the extent that notions of autonomy are comprehensible, autonomy is held to be a trump card, so that a
minor breach of genital physical integrity outweighs all other considerations of right and interest” [156].

Opponents claim that MC has no bene�ts, only harms, and argue against scienti�c �ndings and evidence-based policies supporting the
rights of parents to choose NMC for a newborn son as a desirable public health measure [72-74,81,83,100,104,105,111,112,157].They
further argue that, even if there are bene�ts, they only apply to males who are old enough to decide for themselves whether or not to get
circumcised, or that the bene�ts are insu�cient to merit the procedure [72-74,83,102-105,118]. A systematic review evaluating the various
claims found them to be based on speculation or misinformation [106]. In the current “post-truth” era, vocal minority groups consider their
opinions more important than medical and scienti�c experts [158]. Such attitudes �t with a pattern of radical individualism, devaluation
of scienti�c evidence, and promotion of autonomy. For example, despite the potential consequences, parents may reject medical advice
and refuse to allow their children to be vaccinated. 

All rights of the neonate must be balanced. In this case, self-determination must be balanced against the right to health, but opponents of
NMC claim there are no bene�ts and therefore do not engage in this important perspective. We believe that the right to health trumps self-
determination of the neonate. There are numerous examples in public health that support the right to health over other individual rights.
For instance, health regulations, such as vaccine requirements for school entry and life in general in response to the Covid-19 pandemic
are good examples of society deciding that the right to personal and public health takes precedence over individual rights to self-
determination.

According to the Brussels Collaboration on Genital Integrity (BCGI) [121], an intervention to alter a bodily state is medically necessary
when it poses a threat to the person’s well-being. Given the degree and breadth of bene�ts conferred by NMC, NMC accords with the
BCBI’s statement. 

According to international human rights law, as articulated in the Convention on the Rights of the Child (Article 5):

“States Parties shall respect the responsibilities, rights and duties of parents or, where applicable, the members of the extended family or
community as provided for by local custom, legal guardians or other persons legally responsible for the child, to provide, in a manner
consistent with the evolving capacities of the child, appropriate direction and guidance in the exercise by the child of the rights
recognized in the present Convention.” In other words, the newborn does not have the capacity to make the important decision about
NMC, but the parents, extended family or community within the cultural context will make the decision with the best interests of the child
in mind. The cultural context is very important, as the Australian Family Law Council recognised about MC in its discussion of female so-
called “circumcision”, in stating, item 2.54,“In Australia, male circumcision is not unlawful. It has religious signi�cance to persons of
particular religious persuasions, such as those of Jewish faith. It is also understood to be performed as an initiation rite on males
entering adulthood in some Aboriginal communities” [150]. Beyond Australia, other religions and cultures practice circumcision as part of
their cultural identity, such as in Islam and by Coptic Christians [159].
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Balancing rights can be challenging. However, our position is that the right to the highest attainable standard of health, including the right
to preventive health care trumps arguments about other rights [117]. And as for “autonomy,” arguments opposing MC on the basis of the
child’s right to bodily integrity and future autonomy have been refuted by authorities in ethics [87,89-91,107-109]. It has in fact been
argued that being circumcised boosts autonomy more than constraining it [94].

It has been argued that “ ‘bodily integrity’ is an ambiguous notion that cannot be ‘applied’ in practice,” and “can be overridden by
competing moral obligations, for example to obey God’s law [in Judaism and Islam] or to contribute to the health of the patient” [160]. In
evaluating MC and autonomy, McMath et al. argue that “bodily integrity is a prima facie principle in its own right, closely connected with,
but fundamentally different from, the principle of personal autonomy” and that “we should be idealists when evaluating the child's own
interests, but realists when evaluating public health justi�cations for circumcision” [161].

Legal arguments
A broad gamut of legal arguments used by MC opponents were extensively evaluated by experts in public health and ethics (Table 1).
Some of the authors were professors of law, bioethics, medicine, medical sciences and public health [88,110,117]. The reviews provided
an extensive compendium of reasons in support of the legality and ethical justi�cation for the circumcision of male children.

Jeffrey Brown, a member of the AAP committee on medical Liability and Risk Management, noted that physicians may be held
accountable for not telling parents about the bene�ts and risks of interventions for their child such as vaccination and circumcision [162].
Regarding NMC, Brown stated that this may apply to UTIs in uncircumcised infants and STIs in sexually active minors [162]. He also
pointed out that risks and costs are lowest for NMC and bene�ts are highest, further arguing against waiting for the boy to make the
“circumcision decision” for himself when he is older. Brown’s arguments differ from the somewhat fanciful and spurious arguments by
Darby who appeared intent on preserving the foreskin at all costs [104].

In a Minnesota District Court lawsuit against Mercy Hospital, NMC opponent, Robert Van Howe, provided an A�davit in support of a case
in which a boy experienced complications after having been circumcised soon after birth [139]. In the judgement, the court criticized Van
Howe’s evidence, calling it “confusing,” as well as “inconsistent and self-contradictory.” The case, including all six counts, was dismissed.

NMC opponents have lobbied to have bans introduced for MC of minors in the US [163] and northern European countries [77]. This led to
parliamentary debates and campaigns by Jewish and Muslim organizations, eventually upholding the right of families to have their boys
circumcised safely [125]. To date none of the efforts to impose bans have succeeded [79,95,141,142]. 

As one example, in Germany in 2012, a Court in Cologne considered a bleeding complication case involving a Muslim doctor who
circumcised a Muslim boy [143]. The outcome was misconstrued by news media and MC opponents as Germany having imposed a ban
on MC. Instead, the Court had ruled the illegality of MC to be among the, “… undecided questions of law ...,” concluding that the defendant
was not guilty of a criminal act (see the full English translation [144]). He was acquitted and costs ordered to be borne by public funds.
An appeal by the prosecution failed. The Bundestag (German Parliament) then enacted legislation upholding the legal right of parents to
choose MC for their sons for religious or other reasons so long as it was Critics claimed the law was political [81]. Parentally approved
MC of boys in a hospital by “knowledgeable staff” is also legal in France [113]. 

Another example is a recommendation by a law body in Tasmania that non-therapeutic MC of male children should be banned [145]. In
response, a legal and medical evaluation by a lawyer and academics concluded that “doctors should be allowed to perform medical
procedures based on sound evidence of effectiveness and safety with guaranteed protection. Parents should be free to act in the best
interests of the health of their infant son by having him circumcised should they choose” [88].

Opponents have equated MC with ritual “female genital mutilation” (FGM), most forms of which are anatomically dissimilar to MC [102].
Despite the lack of similarity, some opponents refer to MC as “male genital mutilation” [75], a term that appears self-serving. Opponents
misconstrued a FGM case in the UK [100] by failing to note that items 72 and 73 of the judgement recognized substantial health bene�ts
of boyhood MC that differentiated it from FGM [146]. For a critical evaluation of the judgement by Sir James Munby, see McAllister [114].

Russell, a general practitioner in Brisbane, Australia, stated that “any person who is advised against, or denied circumcision on spurious
grounds, who then goes on to suffer from one of the conditions which might reasonably have been prevented or minimised by
circumcision, has a right to damages against the person who advised against or denied circumcision on spurious grounds” [164].
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Garasic argued that the permissibility of MC “should only be evaluated within its medico-ethical dimension without the political charge
often associated with the issue” [78].

Professional ethics and the Hippocratic Oath
In referring to NMC, opponents quote the Hippocratic Oath as stating “First, do no harm.” Abbasi regarded it as, “an ancient oath true in
spirit but impossible to practise in the messy business of modern healthcare” [127]. The Greek text  φελέειν ή μὴ βλάπτειν was in fact
poorly and inappropriately translated into Latin as “primum non nocere.” The passage from the Hippocratic treatise on Epidemics (First
book, second part, paragraph 5) actually states, “I will apply the regimens of treatment according to my ability and judgment for the
bene�t of my patients and protect them from harm and injustice” [128]. The Oath also contains the statement, “I will prevent disease
whenever I can, for prevention is preferable to cure” [129,147]. NMC would thus appear to accord with the Hippocratic Oath. The
argument by MC opponents also assumes that MC constitutes harm, thereby assuming beforehand the very thing that opponents claim,
thus introducing circularity into their argument.

Followers of the Hippocratic method (Hippocratics) were strictly physicians and did not perform surgery. These days even general
practitioners perform minor surgery such as NMC. Initially every surgical intervention begins by doing harm in the cutting, manipulation,
excision and, for older males, stitching needed. After healing, it is expected that the intervention will have been useful. Any ‘harm’ from
NMC is minor and temporary at most.

Consent
Decisions about health in the newborn period necessitate involvement by the parents or legal guardians. Parents make decisions and
consent to all medical therapies and interventions for their children, including vaccinations. NMC is no different. The ethical principle of
autonomy and its application as informed consent is central to the decision-making. Based on full information of risks and bene�ts of
the procedure, parents voluntarily consent for their newborn. When presented with overwhelming evidence of bene�ts compared to the
risks, parents will typically act in the best interests of their children. AAP Task Force bioethicist Douglas Diekema provided a summary of
the issues and consent process [71]. These were used in the AAP policy recommendations [10,11]. Information leading up to informed
consent for NMC should include the following facts: (a) numerous common conditions prevented or substantially reduced by NMC pose
a risk to the health and well-being of the boy during infancy and childhood, (b) the procedural risks are 10–20 times lower (0.4%) for NMC
compared with MC in childhood and beyond [11,165], (c) NMC avoids the need to seek specialist treatment for later foreskin disease,
(d) costs of later MC often for medical need and for treatment of a wide array of conditions that NMC protects against are substantially
higher [47,166-172], and (e) other factors favour the newborn period of life over MC later in childhood, adolescence or adulthood (Table
3).

The issue of consent is a common argument by NMC opponents [74,111]. Myers & Earp posit that “medically unnecessary penile
circumcision … should not be performed on individuals who are too young to provide meaningful consent to the procedure” [74].
Unfortunately, rather than detailed systematic reviews of the medical evidence, they relied on selectively citated low quality publications
by themselves and other NMC opponents. They failed to cite published data showing that without NMC at least half of males will, over
their lifetime, experience one or more adverse medical conditions that are partially or completely mitigated by NMC, nor that bene�ts of
NMC in protection against these exceed the risks by at least 100 to 1 [31,33,173]. 

The consent process for NMC is based upon the principles of mutual trust, shared responsibility and understanding between the
physicians and parents, as well as a document outlining the procedure, goals, risks, bene�ts and expected outcomes [174].

Best time
NMC is preferred because early in life circumcision is simple, quick, low risk, less expensive, post-procedural healing is generally complete
within a week, cosmetic outcome is usually good, and is convenient when compared with the barriers and other drawbacks posed by MC
of older boys and men (Table 2) [175]. Nevertheless, MC at any age requires a well-trained, competent surgeon, who can be a family
physician/general practitioners, and the use of pain relief, preferably by local anaesthesia, and other considerations advised by the AAP
in its recommendations [10,11].
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Consequences of NMC for disease prevalence in the US and Australia
It was shown recently that an increase in early MC prevalence in Australia from the current level of 18.75% [176] to ~90% would result in
~77,000 fewer cases of adverse medical conditions over the lifetime per annual birth cohort [177]. For the US, we calculated that if infant
MC rates reported for non-Hispanic white males [2] decreased from the 90% to a level of 10%, the approximate number of various adverse
medical conditions over their lifetime per annual birth cohort of 1.57 million males would increase by over one million (Table 3).

Arguments opposing circumcision of boys

Historical evidence
We agree with arguments by opponents that bene�ts of MC in disease prevention touted in Victorian and early 20th century
publications [178-180] were based on weak evidence and anecdotes, with some claims being fanciful.

Current evidence of medical bene�ts justify access
The quality of evidence con�rming protection against risk of STIs, phimosis, balanitis and penile cancer has improved
substantially [17,19,36,181-184], and in recent decades has been extended to UTIs [16], HIV and other STIs such as high-risk
HPV [185] (see Background). 

A particular challenge to arguments by opponents was posed by the “gold-standard” of high-quality evidence, namely the large well-
designed RCTs in 2005 and beyond. Nevertheless, opponents attempted to undermine the trial �ndings [152,186-191]. Critical evaluation
of their claims by medical scientists and clinical academics exposed numerous �aws in the arguments used [192-200].

Opponents then shifted their focus by acknowledging that MC for heterosexual HIV prevention may apply in sub-Saharan African settings
in which HIV prevalence is high and MC prevalence in some countries and cultures is low. They continued to argue that MC does not
apply in the US where most infections occur in men who have sex with men (MSM) and in intravenous drug users who share needles.
Such claims are undermined by data from the US [201], Europe and Israel [202], India [203-205] and Asia [206], showing that circumcised
heterosexual men in these settings are at lower risk of heterosexual HIV infection. In Northern American and European settings most HIV
infections occur in MSM, particularly those that adopt the receptive role during anal intercourse [207] for which MC would offer no
protection. Calculations by two of the present authors [208] explain why recent studies found HIV and other STIs were not signi�cantly
lower in circumcised men [209,210].

After considering the evidence, the AAP recommended that parents and guardians should be informed about the medical bene�ts and
risks of NMC prior to the birth of the child, and that the evidence justi�ed access for families who choose it [10,11]. 

Procedural risks
Procedural risks posed by MC are emphasized by NMC opponents. While devastating penile injuries can occur during MC, they are
extremely rare. The AAP policy in 2012, based on data available at the time, noted that frequency of minor adverse events was 0.5%, all
of which were easily treated and usually led to complete resolution. In contrast, the incidence of serious complications requiring hospital
admission was only 0.02% [11]. Similarly, a study by mostly CDC researchers in 2014 of 1.4 million MCs in the US found an adverse event
frequency of 0.4% for NMC [165], similar to previous reports [165,211]. Adverse event frequencies were 10–20 times higher for MC of
older boys and males aged ≥ 10 years [165]. Citing an analysis in Mayo Clinic Proceedings [31], the CDC stated that bene�ts of NMC
exceed risks by, “100:1” [13].

Sexual health
This has been another target of claims by MC opponents. A recent extensive systematic review of all of the evidence for and against
such claims concluded that the consensus of the highest-quality literature is that MC, including NMC, has minimal or no adverse effect,
and in some studies bene�ts [60], on sexual function, sensation, satisfaction and pleasure for males circumcised neonatally or in
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adulthood [63]. The evidence for adult MC was supported by RCTs [56,57]. MC opponents then argued that effects of MC on sexual
function and pleasure do not apply to men circumcised in infancy. It would of course be impractical and ethically questionable to
conduct a RCT of the effect on NMC on sexual function and pleasure later in life. The arguments used by opponents were largely based
on anecdotes or low-quality surveys. In one US survey by MC opponents, circumcised men reported higher satisfaction with their MC
status than did uncircumcised men [212]. Curiously, instead of accepting the �ndings at face value, the authors suggested that
circumcised men held false beliefs by refusing to accept that they had been harmed by their NMC. Multiple �aws in the study were
identi�ed [213].

Psychological sequelae
Some MC opponents argue that pain experienced during NMC results in permanent damage to vulnerable neuronal sensory structures in
neonates, and that, as a result, the sexual experience of neonatally circumcised men is diminished [74]. Such views, which are abundant
on the Internet and in social media [214], may be read and believed by men with sexual problems who are too embarrassed to consult a
medical practitioner for advice and effective treatment [63,215]. Men with normal sexual function may also succumb to the arguments,
causing them to think that their sex life has been diminished, with resultant anxiety and resentment of their parents’ decision to have
them circumcised. A systematic review found a strong correlation between depression and sexual dysfunction [216]. The distress caused
by belief in the erroneous narrative may therefore have detrimental effects on men’s sexual function and mental health [215].

Parents’ decision to have a newborn son circumcised may be to ensure his penis appears similar to that of his peers when older. An Iowa
survey of undergraduate males aged 17–24 years, 87% of whom were circumcised, found that most locker room penile teasing
concerned penis size (75–83%) [217]. But being uncircumcised accounted for 24% of teasing. In Sweden, where almost all males are
uncircumcised, apart from slight shyness in the change-room, a study of schoolboys circumcised for phimosis a decade earlier found no
adverse psychological effect [218].

Further misunderstandings by MC opponents
MC opponents tend to have little or no medical or biological knowledge, as evident for a false claim [74] that in infancy the foreskin is
“fused” to the shaft skin leading to “degloving” (i.e., removal of shaft skin with the foreskin) during NMC [219]. In reality, as discussed
above, any serious complications of medical NMC in countries such as the US are rare. Small studies in various countries, often involving
ritual MC by medically untrained individuals, have reported higher prevalence of adverse events, including severe complications [220].

In a BMJ “Head to Head” article, Geoff Hinchley argued against infant MC in an emotive, one-sided manner replete with fallacies [75]. In
contrast, Kirsten Patrick argued in favour of infant MC, pointing to the overriding medical bene�ts compared with low risks, so justifying
parental choice [76].

As further support for the impermissibility of paediatric MC, Myers & Earp argued that “it is unethical for a doctor or other healthcare
provider to handle a child’s genitals beyond what is strictly necessary for diagnosis or treatment” [74]. Given the bene�ts of the simple
procedure of NMC, and the strict ethical principles that medical practitioners must adhere to, their argument appears extreme. They
argued that the foreskin should not be removed at birth because the owner might later want to have it used to construct a “neovagina”
during gender reassignment surgery [74]. But only 12.5 per 100,000 such men seek a male to female procedure [221]. Furthermore, not all
want a neovagina, and there are other options for circumcised men who do [222].

NMC opponents have also argued against surgery for hypospadias repair in boys [223]. Hypospadias is a relatively common congenital
abnormality in which the urethral opening forms on the underside of the penis, meaning di�culties with urination, physical problems, and
later sexual problems [224]. Just as NMC, boys under 5 years of age have no recollection of the surgery [225], whereas older boys and
men do.

Instead of MC, steroid creams can be used to treat phimosis and penile in�ammation [226]. This approach is far from ideal [184,227]. It
requires commitment to regular application and long-term steroid use may have side-effects. [228]. Steroid treatment for 2 (range 1–23)
months was only 35% effective during 4 (range 1.5–60) months follow-up in a recent meta-analysis of the very serious foreskin-related
in�ammatory condition, lichen sclerosus [227]. In contrast, treatment by MC is almost 100% effective [229]. Preputioplasty can be used,
but is less effective as a cure than MC, and serves to accommodate the wishes of those patients who want to preserve their
foreskin [230]. Recurrence after preputioplasty is not uncommon, circumcision then being provided [231].
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It has been suggested that the risk of UTI in boys does not warrant NMC for prevention because oral antibiotics can be used [74,77,103].
However, oral administration in infants is di�cult and absorption is low, requiring hospitalization to enable intravenous antibiotic
administration [79,232]. Emergence of resistance to most or all antibiotics, including methicillin, is making treatment of UTI more
challenging [233-238]. Furthermore, maternal antibiotic use during pregnancy increases the risk of resistant pathogens in neonatal
UTI [239]. Sub-preputial swabs found 50 bacterial isolates, mostly multi-drug-resistant strains, in boys aged 7 days to 11 years [240].
Among boys aged 2 months to 9 years 72 microorganisms, including 54 gram-positive bacteria (57% enterococcus species), 17 gram-
negative bacteria (41% Escherichia coli) and Candida species, were identi�ed [241]. Potentially uropathogenic gram negative rods were
present in 17% of uncircumcised vs. 4% of circumcised healthy young men [242]. Streptococci, strict anaerobes and genital
mycoplasmas were only present in the uncircumcised [242]. A RCT found that MC signi�cantly reduced both the prevalence and load of
genital anaerobic bacteria [243].

Thus, the increased quantity and quality of medical evidence over the years has rendered arguments opposing MC, including NMC, on
medical grounds unconvincing [106]. Opposition to MC of boys has now retreated to considerations of a more philosophical nature.
Parents of a newborn son should be made aware of the barriers and other reasons against not making an a�rmative “circumcision
decision” (Table 2).

Whether an older boy or man is circumcised or uncircumcised, he may resent his parents’ decision. Given the barriers to MC at an older
age, uncircumcised males may wish they had been circumcised in infancy, whereas circumcised males might think they are missing out
on something by not having a foreskin.

Having decided to get circumcised, a man might tend to approve of the outcome of his decision, just as may be the case for a
circumcised man who decides to undergo “foreskin restoration,” which is “a very burdensome and time-consuming process that, if
successful, creates a pseudo-prepuce only” [74] (see footnote 130 of the latter reference). The futility of such an enterprise is because the
same or greater sexual satisfaction was evident in most cohort studies comparing men who were circumcised with those who were not,
irrespective of the age at which their MC took place. Moreover, in the circumcised penis, the most erogenous regions – the glans and
distal ventral shaft – would, during sexual intercourse, have direct contact with the vaginal wall, and such contact has been suggested to
enhance sexual pleasure [244].

Individuals opposed to MC may hold unscienti�c beliefs, and may adhere to disproven (even fabricated [245,246]) claims and speculative
ideas [106]. Denial of science is not new, but in the digital age evidence-based conclusions are increasingly being threatened by beliefs
based on emotion and isolated anecdotes. In this, the post-truth era, facts are disputed, with science deniers utilizing pervasive social
media to air their views, so presenting a challenge for scientists [247]. As the late US Senator Daniel Patrick Moynihan was fond of
saying, “Everyone is entitled to their own opinion, but not their own set of facts” [248].

Psychological consequences of belief in a questionable ideology
As well as adversely affecting psychologically vulnerable men, claims by opponents may mislead such men into thinking that symptoms
they may be experiencing are due to their NMC when, in fact, their symptoms are due to medical or psychological problems.
Consequently, by blaming their NMC, not only might they suffer undue anxiety, those men may not address the real cause of their
problem, whether it be medical or psychological. And, as discussed above, men who need the procedure for medical reasons may be
deterred from consulting with a medical practitioner, thereby unnecessarily prolonging, or exacerbating, their problem.

The fundamental principle of cognitive-behavioural psychology, espoused by the ancient Greek philosopher, Epictetus, is: It is not so
much what happens to a person that matters, but their view of it. In the so-called “A-B-C model,” A is the activating event, B is the belief
about the event, and C is the emotional and behavioural consequence of the belief. For example, although delayed ejaculation can occur
in men irrespective of their MC status, other things being equal, if delayed ejaculation were caused by NMC, that could be viewed in a
negative light by some, whereas others might view it as a bene�t. In essence, some “problems” might only be problems because they are
construed as such. Once men have been persuaded that their NMC is a cause of their sexual problems, other psychological processes
come into play. Con�rmation bias is one, i.e., looking for and acceptance of only that which agrees with the person’s belief, and rejection
of anything that does not.

The vaccination analogy
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Similarities between anti-NMC proponents and anti-vaccination activists are evident. Each involve an intervention being performed on a
neonate, infant or child, pain (reduced by local anaesthetic), risk of adverse events (albeit low), medical ignorance about the intervention
and its consequences, and proxy consent having to be given by the parents or guardians rather than the individual, so potentially raising
ethical and legal issues. For NMC, additional issues are that minor surgery is involved, and that NMC and MC of older boys has the
potential to fuel prejudice because in Europe, most of Asia and some other countries the intervention is practiced by religious and cultural
minorities. The consequences of not circumcising early, like not vaccinating early, are greater likelihood of avoidable infections, disease,
suffering and deaths.

UTI prevalence in circumcised infant males is up to one-tenth that in infants not circumcised [16,249]. Number needed to treat (NNT) to
prevent UTI by NMC was reported as 39, decreasing to 29 when other sequelae were included [249]. In comparison, for in�uenza
vaccination of children, NNT is 50 [250]. UTI in infancy can result in signi�cant morbidity [251] and is the most common cause of sepsis
in male neonates [211]. Within the �rst 2 years incidence of pyelonephritis (0 vs. 0.67), kidney disease (0.063 vs. 0.13), hypertension
(0.031 vs. 0.27), and vesicoureteral re�ux (0.13 vs. 0.27) per 100 person-years was lower in 2,334 neonatally circumcised vs. 573
uncircumcised US infant males, respectively [249]. Rate for all diagnoses combined was 0.65 vs. 3.5, respectively (p <0.0001) [249].
Progression to renal damage occurred in 19% of children with UTI aged < 2 years [252].

In defending the legality of NMC, Millard and Goldstuck state, “Many of the preventive interventions that we routinely recommend for our
patients have some degree of risk, but we recommend them when scienti�c evidence clearly demonstrates that the bene�ts outweigh the
risks. Immunisations are a good example of this practice” [253]. In the current era of rollout of vaccines against SARS-CoV-2, side effects
have been well publicized, but are generally accepted because the bene�ts of vaccination far outweigh the risks.

According to Hainz, “circumcision should be subsumed under human enhancement and treated like other enhancement
technologies” [254]. And that “prohibition appears to be unjusti�ed because it would deprive parents of the possibility of providing their
children with protection (although not total) against various diseases.” Hainz suggested that “maybe circumcision is on a par with other
interventions that alter the nature of humans but are usually regarded as permissible or even recommended or obligatory, such as
vaccination,” and “The permanent and irreversible removal of the foreskin appears not to be less radical than a form of enhancement of
children that is widely accepted: vaccination.” But “ethically speaking, circumcision for religious intentions is unacceptable,” especially
when some forms of religious circumcisions involve dangerous practices such as metztitzah b’peh.” He imagines “the institutional
advocacy of alternatives to circumcision as soon as these alternatives exist. This would be a compromise between permission and
prohibition that would also be justi�ed by the subsumption strategy.”

In an emotive, one-sided comparison, Myers & Earp argued that risks from vaccination are trivial, involving a possible “allergic skin
reaction,” whereas risks from MC are catastrophic, since MC causes “a genital skin laceration” [74].

Risk compensation
The suggestion that, once circumcised, men would forego condom use is contradicted by meta-analyses that found no difference in
condom use for up to 2 years after MC [255,256]. Unlike condoms, MC is a one-off procedure that does not require future compliance
each time a man has sexual intercourse. The same applies to vaccination. Besides the hepatitis B vaccine, the only vaccines widely used
for STI prevention are ones that protect against up to 9 of 20 or so HPV genotypes that infect the genital region. MC contrasts with
condoms for protection against STIs because condoms must be applied at each sexual encounter. MC and condom use each provide a
reasonable degree of protection against STIs. When both are in place protection is higher [196].

Public health advice generally advises adoption of a package of proven preventive measures rather than a subset to maximize impact.
HPV vaccination of girls early in high school can help reduce risk of cervical cancer, but uptake is variable across settings, current
vaccines do not protect against all high-risk HPV genotypes, and long-term durability of effectiveness remains to be seen. The switch
from pap smears to primary screening for HPV in high-income countries, by a PCR-based test invented by the �rst author and a
colleague [257,258], will improve risk detection, but is not practicable in resource-constrained settings.

Death
The worst adverse outcome of MC is death. As an example of the death comparison, in Canada, where approximately half of males are
circumcised, over the period 1992–2004 only 3 deaths were attributed to NMC [259] and only 3 to vaccination [260]. There were 38 cases
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of anaphylaxis, 37 cases of convulsions, and 4 brain infections attributable to vaccination. Like NMC, bene�ts of childhood vaccination
greatly outweigh the risks. In Canada, in comparison to deaths from NMC, there were 43 deaths from penile cancer [261], 3,708 annual
deaths from prostate cancer and 443 from cervical cancer [261]. The evidence, summarized in Background, shows that NMC reduces risk
of each of these diseases.

Criticisms of AAP and CDC Policy Statements
The trend in policy statements in recent years has been towards an increase in support for NMC. Such a trend is evident in AAP and CDC
policies.

Criticisms of the 2012 AAP infant MC policy [10,11] as “culturally biased” by Danish anti-MC campaigner, Frisch, with co-authors mostly
in Northern Europe [130], were dismissed by the AAP Task Force [116]. The AAP authors argued that, if anything, the evidence pointed to
cultural bias in Europe rather than in the USA. The AAP Task Force called for respectful dialogue stating “this debate and the academic
literature are demeaned when those with an ideological agenda disseminate inaccurate information, misapply scienti�c principles, make
accusations that are unsupported, communicate in a vitriolic tone, and attempt to discredit and mischaracterise alternative views and
those who hold them. Healthy debate and dialogue should be encouraged, but attempts to mislead and discredit have no place in the
academic literature” [96]. Criticisms of the AAP policy by others [97] were shown to be �awed because the criticisms were “based on a
poor understanding of epidemiology, erroneous interpretation of the evidence, selective citation of the literature, statistical manipulation
of data, and circular reasoning” [98]. Instead, “Considering the totality of the evidence, the AAP’s policy could be criticized for being too
conservative” [98]. Svoboda & Van Howe then attempted to defend their arguments [131], but the evidence undermined their
defence [148]. Criticisms of the AAP’s policy by Darby [105] were also found to lack merit [132]. 

In a discussion of the AAP’s 2012 infant MC policy statement, AAP Task Force member Michael Brady pointed out that “any decision
about the role of newborn male circumcision in the delivery of optimal healthcare to children should not be  high jacked [sic!] by those
who have emotional or subjective beliefs about this procedure’ [99]. He argued against suggestions by MC opponents that MC be delayed
until age 18 years to ‘allow the male to participate in the decision making process,” since “many of the health bene�ts that can be
achieved by circumcision are lost if the procedure is deferred to age 18 years.” As part of this he pointed to the high frequency of sexual
activity and acquisition of STIs by US teens, with 47% of twelfth grade students having had sexual intercourse and 24% more than 4
different sexual partners [149]. He stated that the AAP felt that “not providing parents with appropriate information concerning health
bene�ts of circumcision would actually be unethical.” While “the opponents feel that this decision should not be left up to the parents ….
clearly parents consistently make decisions for their children based on what they believe are in the best interest of their child.’ The AAP
Task Force ‘did not believe that this healthcare decision should be denied to those individuals who could not afford to pay for it on their
own. For that reason, we feel that third party payers including Medicaid should reimburse for newborn male circumcision. Cost should
not be a factor in whether or not parents make their decision to circumcise or not circumcise their child.” Moreover, “Given the clear
evidence of health bene�t, and a bene�t that outweighs the risks, and the fact that some religions include circumcision as one of their
traditional rites, it is unlikely that legislation to ban circumcision would be passed or upheld as constitutional in the United States.’

In response to the CDC’s released a draft policy statement released in 2014 for peer-review and public comments [262,263], MC
opponents published criticisms in journal articles. These were found to be �awed by academic and medical authorities [117,264,265].
The CDC’s �nal 82 page review with 389 references was released in 2018 [12,13], along with detailed responses to peer review [266] and
to numerous public comments it received, mostly from MC opponents [267]. Criticisms by the opponents were dismissed as �awed by the
CDC. A key conclusion was, “In a comprehensive risk-bene�t analysis of infant male circumcision based on reviews of the literature and
meta-analyses, it is estimated that over a lifetime, bene�ts exceed risks by a factor of 100:1” [13].

Legal, ethical and human rights arguments were mounted by anti-MC lawyers Adler [133] and Svoboda [77] attempting to undermine the
CDC’s draft MC policy recommendations [262,263]. Adler’s criticisms were found to be “�awed scienti�cally, ethically and legally,
and [that they] should be dismissed as endangering public health and individual well-being” [117]. Criticisms by ethicist Earp [82] were
similarly shown to be �awed [264]. Criticisms by Frisch & Earp [226] were similarly repudiated [110]. 

Vogelstein evaluated stance-taking by medical bodies [101]. He found that because the stance taken by the AAP in support of the
circumcision of boys is based largely on scienti�c data demonstrating that the bene�ts outweigh the risks it should be accepted because,
unlike its detractors, “the AAP plausibly has the bona �des to pronounce upon this issue” and is “likely to be correct” [101]. He went on to
state that while some regard the issue as controversial, it �ts best with being a “false controversy” given that “any arguments for [at least
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one position on the issue] are so poor, or opposing arguments are so strong (given available information and evidence) that those who
hold such a view must be unreasonable in doing so” [101]. Van Howe disputed Vogelstein’s stance mostly with arguments used
previously [84] that were refuted by others [97]. 

Less rigorous NMC reviews by the Canadian Paediatric Society [268], were found to be �awed [32]. As was the case for BMA’s
guidance  [269] in a critique [34]. 

The latest Royal Australasian College of Physicians (RACP) Division of Paediatrics and Child Health policy in 2010 [270] was, like
previous policies, ideologically opposed to NMC because of an attempt to change the culture [271]. RACP Fellows with expertise in public
health, men’s health and STIs, and Fellows of other medical bodies found the policy to not be evidence-based [272]. The Royal Dutch
Medical Association’s policy, developed by an ethicist, claims NMC is a“violation of children's rights,” refers only to “complications” of the
procedure, and urges “a strong policy of deterrence” [154]. Similarly, the Danish Medical Association declared that NTMC is “ethically
unacceptable” [273].

Conclusions
On balance, medical NMC and MC at any age by competent practitioners should be regarded as ethical and consistent with the right to
health. Belief in unscienti�c arguments opposing MC have the potential to drive down MC rates and thereby result in increases of adverse
medical conditions and burden to health systems. Disease prevention by safe NMC and MC at any age is central to the a�rmative
evidence-based policy recommendations of the AAP and the CDC. Evidence-based policies have now raised the bar, meaning that
medical organizations globally can no longer rely on opinions, but must consider the extensive high-quality scienti�c evidence as an
integral part of NMC policy development and recommendations. Unless as seems unlikely, any new valid argument against NMC
emerges, it would appear the time has come for acceptance of NMC as an important ethically- and legally supported public health
intervention.
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Figure 1

Search strategy diagram as required by PRISMA guidelines. Flowchart shows identi�cation, review, and selection of studies relevant to
the study.
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