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Male Circumcision and HIV Prevention
Insufficient Evidence and Neglected External Validity

Lawrence W. Green, DrPH, John W. Travis, MD, MPH, Ryan G. McAllister, PhD,
Kent W. Peterson, MD, FACPM, Astrik N. Vardanyan, MA, Amber Craig, MA

Background

ecent editorials have asked the global health com-

munity to scale up male circumcision for HIV pre-

vention in regions with HIV epidemics following
the publication of three randomized controlled clinical trials
(RCCTs) in Africa (in South Africa, Uganda, and Kenya).' ™
One editorial concluded: “The proven efficacy of MC [male
circumcision] and its high cost-effectiveness in the face of a
persistent heterosexual HIV epidemic argues overwhelm-
ingly for its immediate and rapid adoption.”® This “Current
Issue” review questions not the internal validity of the stud-
ies, but their external validity, an issue that has been dis-
cussed more generally in two commentaries,”® an editorial,”
and a systematic review of research on prevention trials'® in
this journal. External validity is the issue that questions the
generalization from the RCCT results to a policy of “imme-
diate and rapid adoption” of circumcision of men across
Africa.

Five dimensions of external validity should be weighed
before the global health community can determine that male
circumcision is a widely effective, cost-effective, or cost-
beneficial use of resources, as well as an effective and safe
method for controlling the HIV epidemic in Africa. These
trials provide a case illustration of how a policy might be
adopted without due consideration of external validity in
experimental trials that appear to have established internal
validity for a short-term reduced risk of infection.

General Population Correlates

Effectiveness in real-world settings rarely achieves the
efficacy levels found in controlled trials, making predic-
tions of subsequent cost-effectiveness and population-
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health benefits less reliable. The following related con-
cerns deserve further scrutiny:

1. The three RCCT's were terminated early because results
had reached significance showing reduced HIV infections
in experimental compared with control groups; however,
it was too soon to gauge long-term effectiveness.

2. The results have no relevance for women or for men
who have sex with men.

3. Far more participants were lost to follow-up than were
reported to have contracted HIV.

4. A substantial number of participants appeared to have
contracted HIV from nonsexual sources: 23 of the 69
infections reported in the South African trial and 16 of
the 67 in the Ugandan study."’

5. Participants received continuous counseling, free con-
doms, and monitoring for infection, which was un-
likely in real-world campaigns.

6. The sanitary conditions of the surgeries would be difficult
to replicate on a mass scale in many parts of Africa where
HIV infection rates and prevalence are highest.
Correlation between HIV prevalence and male cir-

cumcision prevalence in observational studies'>? is in-

conclusive. Substantial evidence contradicts the RCCTSs’
results and suggests that real-world population benefits
from male circumcision might be minimal:

1. An analysis'* of HIV prevalence compared to circumci-
sion status in sub-Saharan Africa concluded that male
circumcision is not associated with reduced HIV
prevalence.

2. Another study'® on circumcision prevalence com-
pared to HIV in the general South African population
concluded: “Circumcision had no protective effect on
HIV transmission.”

3. When commercial sex worker patterns are controlled,
male circumcision is not significantly associated with
lower HIV prevalence."®

4. Mathematical impact modeling of circumcision, antiret-
roviral therapy (ART), and condom use for South Africa
concluded: “Male circumcision was found to have consid-
erably lower impact than condom use or anti-retroviral
therapy on HIV infection rates and death rates.”"”

5. Both the U.S. and sub-Saharan Africa have relatively
high incidence rates of HIV infection, considering that
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about 75% of U.S. men and about 70% of sub-Saharan
African men are circumcised— higher percentages
than in most other regions or countries with lower
prevalence of HIV (Demographic and Health Surveys,
www.measuredhs.com).

Therefore, although the efficacy of using male circum-
cision in reducing HIV infections was significant within
the strict circumstances of the three trials, taken to scale
under the very different prevailing circumstances of Af-
rica, their effectiveness cannot be generalized.

Follow-up data from the Kenyan RCCT"® reported the
protective effect of male circumcision as extending at least
3.5 years. More comprehensive follow-up of any of these
RCCTs is impossible. Study participants agreed to be cir-
cumcised when joining the study and were randomized into
“circumcise now” and “circumcise later” groups. When the
studies were halted early, the uncircumcised men were of-
fered circumcision. In the Kenyan study, during follow-up,
38% of the control group asked to be circumcised, but some
of them, and others, were lost to follow-up.

Increased Risk to Women

A recent prospective study'” showed that male circumcision
offered no protection to women, and an RCCT?° found that
male circumcision actually increased the risk to women,
presumably because they resumed sex before their circum-
cised male partner’s open wound had healed. A 2008 WHO
study*" found that 24% of ritual circumcisions and 19% of
clinical circumcisions had not healed 60 days postsurgery.

Women also are placed at greater risk from unsafe sex
practices when they, or their circumcised male partners,
wrongly believe that with circumcision they are immune to
HIV and therefore they choose not to use condoms.”***> An
underlying issue is that male circumcision programs do not
reduce the risk of infection among women or men who
have receptive sex with men. Public health officials must
take into consideration the often high levels of sexual
abuse of women and children where male circumcision is
being advocated.>**° Hence, there are legitimate con-
cerns about: (1) how male circumcision programs, or
being circumcised, will influence human behavior; (2) the
sidelining of women when considering male circumci-
sion as a prevention method; and (3) the tendency of both
men and women to ascribe undue power to a technical fix
for what must remain a matter of human control, as in the
use of condoms and other safe sex practices.

Substantial Complications of Male
Circumcision

Traditional circumcisions increase HIV transmission
risk because of contaminated equipment.>® A 2008 WHO
bulletin®' reports that 35% of traditional male circumci-

sions in Africa result in complications, as do 18% of
clinical circumcisions. Among all clinical neonatal cir-
cumcisions in Africa, 20.2% result in complications.””
The RCCT's themselves reported unacceptable levels of
complication, even though these trials were conducted
under optimal conditions. For example, the Ugandan
trial’® reported a total of 22 HIV infections in the circum-
cised group, and 45 in the control group, yet it had 178
adverse events in 2328 surgeries— complications in 8%,
or four times more complications than the HIV infec-
tions that might have been prevented or delayed through
circumcision. Of these complications, 94 were judged as
mild, with 79 complications considered moderate and
five classified as severe. A mild case of swelling or bleed-
ing cannot compare to the ramifications of an HIV infec-
tion, but circumcision, like all surgeries, entails the rare
possibility of severe, life-threatening complications. Even
a small number of severe complications must give pause
to consider ramifications of mass surgical campaigns.
Likely higher rates of complications with the mass cir-
cumcision campaigns could overwhelm the healthcare
infrastructure and may negate any protective effect that
male circumcision might have.

Cost-Benefit Considerations

Before circumcising millions of men in regions with high
prevalences of HIV infection, it is important to consider
alternatives. A comparison®® of male circumcision to con-
dom use concluded that supplying free condoms is 95 times
more cost effective. This mathematical modeling analysis,
presented at the 2009 International AIDS Society, revealed
the cost effectiveness of male circumcision to be a distant
third compared to condom use or ART. The mathematical
analysis showed that increasing both condom use and ART
to 50% would result in 700,000 fewer infections, whereas
raising the level of circumcision from the current 51% to
90% would add only 48,000 more infections averted to this
total. Condom use and ART coverage, alone or in combina-
tion, were found'” to reduce new HIV infections by 64% to
95% by 2025 and to reduce mortality by 10% to 34%. Cir-
cumcision would bring about a 3% to 13% reduction in new
HIV infections and a 2% to 4% reduction in mortality.

Ethical Issues Unresolved

Male circumcision constitutes the removal of healthy,
functional, and biologically unique tissue.*” For fully
informed consent to occur, men must be educated
about the risks and sensory losses from circumcision,
as well as made aware that circumcision does not offer
tull protection. Further, any shift from condom use to
reliance on circumcision for HIV prevention places
men and their partners at increased risk of HIV infec-
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tion. Published research®”*! has delved into the asso-
ciation of microbicide use with less consistent condom
use (condom migration). Evidence on the level of con-
dom migration that has resulted from circumcision
promotion is lacking; however, the content of reports*>
of African men agreeing to circumcision under the
belief that they no longer need to use condoms suggest
that many are consenting to surgery without being
fully informed of incomplete protection. These reports
raise concerns about high levels of condom migration
if this intervention is adopted on a wide scale.

Any promotion of newborn circumcision for the
prevention of HIV requires additional ethical consid-
eration. Elevated cortisol levels, prolonged high-
pitched crying, elevated blood pressures, changes in
heart and respiratory rates, and the deep sleep (non-
rapid eye movement) that many infants fall into after
circumcision, are all markers of intense pain.**~>° Al-
though there clearly would be no HIV prevention ben-
efit to newborns for at least 15-20 years, if at all,
performing circumcisions places newborns at immedi-
ate risk of infection (including HIV), plus hemorrhage,
penile damage, and even death.>%”

Ethical analysis of medical procedures and interven-
tions can be weighed against four accepted bioethical
criteria: (1) autonomy; (2) beneficence; (3) nonmalefi-
cence; and (4) justice.”® An analysis of these bioethical
criteria needs to precede any mass circumcision cam-
paign, either for adults or for children.

Because circumcision is a multibillion-dollar business
and an ingrained part of American medical tradition, it is
reasonable to raise the issue of cultural bias on the part of
some researchers. A Cochrane Review>” cautioned: “Cir-
cumcision practices are largely culturally determined, so
there are strong beliefs and opinions surrounding them.
It is important to acknowledge that researchers’ personal
biases and dominant circumcision practices of their re-
spective countries may influence interpretation of find-
ings.” Ethics reviews of using male circumcision as an
HIV prevention tool should be as free as possible from
cultural bias regarding male circumcision.

Conclusion

Recommending mass circumcision by generalizing from
the particular RCCTs to the diverse populations of Africa
highlights problems of external validity identified in sev-
eral areas of preventive medicine and public health re-
search. Studies published since the RCCTs show that
(1) male circumcision is not correlated with lower HIV
prevalence in some sub-Saharan populations'*'?; (2) cir-
cumcision is correlated with increased transmission of
HIV to women?®’; and (3) male circumcision is not a cost-
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effective strategy.'”?® This new evidence warrants cau-
tion and further study before recommending circumci-
sion campaigns. In addition, ethical considerations, in-
formed consent issues, and possible increase in unsafe
sexual practices from a sense of immunity without con-
doms must be weighed.

The global health community understands that the
most important modifiable factor in sexually transmissi-
ble HIV is human behavior.*’ The policy questions to be
considered are not whether a link exists between male
circumcision and reduced rates of HIV infection, but,
rather, whether mass circumcision is (1) an ethical and
safe public health choice, and (2) the most cost-effective
use of limited resources.

The authors greatly appreciate the endorsement of this work by
the following (see Appendix A, available online at www.ajpm-
online.net, for full atfiliations): John P. Allegrante, Columbia Uni-
versity; William Boucher, Southern Maine Medical Center; Robert
Boyd, Queensland University of Technology, Brisbane, Queens-
land, Australia; Gregory J. Boyle, Bond University, Queensland,
Australia; Paul H. Brenner, San Diego Cancer Center; Samuel
Caughron, Martha Jefferson Hospital, Charlottesville VA; Geor-
ganne Chapin, Hudson Center for Health Equity & Quality, Tar-
rytown NY; G. William Courtright, University of Southern Cali-
fornia; Gary Dowsett, La Trobe University, Melbourne, Victoria,
Australia; Christopher Fletcher, University of New Mexico
School of Medicine; Michel Garenne, Institut Pasteur, Paris,
France; Joy J. Holloway, Carroll College, Montana; David C.
Jones, University of Vermont; Taiwo Jones, Nigeria; Julius Ky-
ambi, University of Nairobi, Kenya; Maria Isabel Loureiro,
National School of Public Health, Lisbon, Portugal; Pauline
McCabe, RMIT University, Melbourne, Australia; D. Jill Mal-
lory, University of Wisconsin School of Medicine; Paul Mason,
Commissioner for Children for the State of Tasmania, Austra-
lia; Donald E. Morisky, UCLA School of Public Health; Arthur
H. Pogosyan, UCLA/VA (Sepulveda); Kyle Pruett, Yale School
of Medicine; Timothy Quinlan, University of KwaZulu-Natal,
Durban, South Africa; Terry Reed, Mills Health Center, San
Mateo CA; Bankolé Rouma, Hospitalier Universitaire, Treich-
ville Abidjan, Cote D’Ivoire; Rob Sanson-Fisher, University of
Newcastle, Newcastle, Australia; Daniel Sidler, Tygerberg Chil-
dren’s Hospital, W. Cape, South Africa; Lukong Christopher
Suiye, Usmanu Danfodiyo University Teaching Hospital,
Sokoto, Nigeria; David A. Tomb, University of Utah School
of Medicine; Robert S. Van Howe, Michigan State Univer-
sity; Lauraine M. H. Vivian, University of Cape Town, South
Africa; George Williams, Children’s Hospital, Sydney,
Australia.

The authors reported that they had no financial ties to
disclose.




482

Green et al / Am ] Prev Med 2010;39(5):479-482

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta R, Puren
A. Randomized, controlled intervention trial of male circumcision for
reduction of HIV infection risk: the ANRS 1265 trial. PLoS Med
2005;2(11):e298.

. Bailey RC, Moses S, Parker CB, et al. Male circumcision for HIV

prevention in young men in Kisumu, Kenya: A randomised controlled
trial. Lancet 2007;369(9562):643-56.

. Gray RH, Kigozi G, Serwadda D, et al. Male circumcision for HIV

prevention in men in Rakai, Uganda: A randomised trial. Lancet
2007;369(9562):657- 66.

. Weiss HA, Halperin D, Bailey RC, Hayes R], Schmid G, Hankins CA.

Male circumcision for HIV prevention: from evidence to action? AIDS
2008;22:567-74.

. Klausner JD, Wamai RG, Bowa K, Agot K, Kagimba ], Halperin DT: Is

male circumcision as good as the vaccine we’ve been waiting for?
Future HIV Ther 2008;2(1):1-7.

. Halperin DT, Wamai RG, Weiss HA, et al. Male circumcision is an

efficacious, lasting and cost-effective strategy for combating HIV in
high-prevalence heterosexual epidemics: the time has come to stop
debating the basic science. Future HIV Ther 2008;2(5):399 - 405.

. Green LW, Glasgow RE, Atkins D, Stange K. Making evidence from

research more relevant, useful, and actionable in policy, program plan-
ning, and practice: slips “twixt cup and lip.” Am J Prev Med 2009;
37(6S1):S187-91.

. Green LW. The Prevention Research Centers as models of practice-

based evidence: two decades on. Am ] Prev Med 2007;33(1S):S6 - 8.

. Patrick K, Scutchfield FD, Woolf SH. External validity reporting in

prevention research. Am J Prev Med 2008;34(3):260 -2.

Klesges LM, Dzewaltowski DA, Glasgow RE. Review of external valid-
ity reporting in childhood obesity prevention research. Am J Prev Med
2007;34(3):216-23.

Gisselquist D. Points to consider: responses to HIV/AIDS in Africa,
Asia, and the Caribbean. London: Adonis and Abbey, 2008, chapter 7.
Weiss HA, Quigley MA, Hayes R]. Male circumcision and risk of HIV
infection in sub-Saharan Africa: a systematic review and meta-analysis.
AIDS 2000;14:2361-70.

Siegfried N, Muller M, Deeks J, et al. HIV and male circumcision—a
systematic review with assessment of the quality of studies. Lancet
Infect Dis 2005;5:165-73.

Garenne M. Long-term population effects of male circumcision in
generalized HIV epidemics in sub-Saharan Africa. Afr J AIDS Res
2008;7(1):1-8.

Connolly C, Simbayi LC, Shanmugam R, Nqeketo A. Male circumci-
sion and its relationship to HIV infection in South Africa: results of a
national survey in 2002. S Afr Med J 2008;98:789 -94.

Talbott JR. Size matters: the number of prostitutes and the glo-
bal HIV/AIDS pandemic. PloS One 2007;2(6):e543. www.plosone.
org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0000543.
Lima V, Anema A, Wood R, et al. The combined impact of male
circumcision, condom use and HAART coverage on the HIV-1 epi-
demic in South Africa: a mathematical model. 5th IAS Conference on
HIV Treatment, Pathogenesis and Prevention, Cape Town, abstract
WECA105, 2009.

Bailey RC, Moses S, Parker CB, et al. The protective effect of male
circumcision is sustained for at least 42 months: results from the
Kisumu, Kenya trial. Oral presentation at the XVII International AIDS
Conference, Mexico City; August 7; Abstract 16237 (2008). www.
aids2008.org/Pag/PSession.aspx?s=288.

Turner AN, Morrison CS, Padian NS, et al. Men’s circumcision status
and women’s risk of HIV acquisition in Zimbabwe and Uganda. AIDS
2007;21:1779-89.

Wawer MJ, Makumbi F, Kigozi G, et al. Circumcision in HIV-infected
men and its effect on HIV transmission to female partners in Rakai,
Uganda: a randomised controlled trial. Lancet 2009;374:229 -37.

21.

24.

25.

26.

27.

28.

29.

30.

31.

32.

34.

35.

36.

37.

38.

39.

40.

Bailey RC, Egesah O, Rosenberg S. Male circumcision for HIV preven-
tion: a prospective study of complications in clinical and traditional
settings in Bungoma, Kenya. Bull World Health Organ 2008;86(9):
669 -77.

. Nyakairu F. Uganda turns to mass circumcision in AIDS fight.

Reuters Africa 2008, Aug 13. www.reuters.com/article/idUSLD
23235720080813.

. Irin, Swaziland: Circumcision gives men an excuse not to use condoms.

UN Office for the Coordination of Humanitarian Affairs, 2008 Jul.
www.irinnews.org/Report.aspx?Reportld=79557.

Lalor K. Child sexual abuse in sub-Saharan Africa: a literature review.
School of Social Sciences and Law, Dublin Institute of Technology, 2004.
arrow.dit.ie/cgi/viewcontent.cgiarticle=1007&context=aaschsslarts.
Aniekwu N, Atsenuwa A. Sexual violence and HIV/AIDS in sub-
Saharan Africa: an intimate link. Local Environ 2007;12(3):313-24.
informaworld.com/smpp/content~content= a777659228&db=all.
Brewer DD, Potterat JJ, Roberts JM, Brody S. Male and female circum-
cision associated with prevalent HIV infection in virgins and adoles-
cents in Kenya, Lesotho, and Tanzania. Ann Epidemiol 2007;17:
217-26.

Okeke LI, Asinobi AA, Ikuerowo OS. Epidemiology of complications
of male circumcision in Ibadan, Nigeria. BMC Urol 2006;6:21.
McAllister RG, Travis JW, Bollinger D, Rutiser C, Sundar V. The cost to
circumcise Africa. Int ] Men’s Health 2008;7(2):307-16.

Cold CJ, Taylor JR. The prepuce. BJU Int 83(1S):34 - 44.

Foss AM, Vickerman P, Heise L, Watts CH. Shifts in condom use
following microbicide introduction: should we be concerned? AIDS
2003;17(8):1227-37.

Foss AM, Vickerman P, Heise L, Watts CH. Will shifts from condom to
microbicide use increase HIV risk? Model projections. Int Conf AIDS 14,
2002. gateway.nlm.nih.gov/MeetingAbstracts/ma?f=102254121.html.
Gusongoirye D. Rwanda: nothing can fight HIV/AIDS better than
discipline. The New Times (Kigali) 2008, Feb 12. allafrica.com/stories/
200802120181.html.

. Anders TF, Sachar EJ, Kream J, et al. Behavioral state and plasma

cortisol response in the human neonate (newborn). Pediatrics
1970;46(4):532-7.

Anand K], Hickey PR. Pain and its effects in the human neonate and
fetus. N Engl ] Med 1987;317(21):1321-9.

Lander J, Brady-Fryer B, Metcalfe JB, Nazarali S, Muttitt S. Comparison
of ring block, dorsal penile nerve block and topical anesthesia for
neonatal circumcision: a randomized controlled trial. JAMA 1997;278:
157-62.

Williams N, Kapila L. Complications of circumcision. Br J Surg
1993;80:1231-6.

Paediatric Death Review Committee: Office of the Chief Coroner of
Ontario. Circumcision: a minor procedure? Paediatr Child Health
2007;12(4):311-2.

Royal Australasian College of Physicians. Ethics: a manual for consul-
tant physicians. Sydney, Dec 1998. catalogue.nla.gov.au/Record/
338779/Details.

Siegfried N, Muller M, Volmink J, et al. Male circumcision for preven-
tion of heterosexual acquisition of HIV in men. Cochrane Database
Syst Rev 2003;(3):CD003362.

Donovan B, Ross MW. Preventing HIV: determinants of sexual behav-
iour. Lancet 2000;355:1897-901.

Appendix

Supplementary data

Supplementary data associated with this article can be found, in the
online version, at doi:10.1016/j.amepre.2010.07.010.

www.ajpm-online.net



