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SUMMARY

Male circumcision (MC) is one of the few HIV prevention strategies with proven efficacy
and it does not rely on sustained adherence. Modeling studies indicate MC would be more cost-
effective than treatment as prevention and anti-retroviral therapy scale-up in hyperendemic settings.
Scale-up of voluntary medical male circumcision (VMMC) in Kenya began in 2008 with an initial
goal of circumcising 426,000 HIV-negative men aged 1549 years in Nyanza Province by 2013.
This first phase of MC scale-up is termed the “catch-up” phase, because it targets men most at risk
of acquiring HIV in the short-term. As of December 2011, Nyanza Province had achieved more than
220,000 circumcisions (and Kenya achieved 273,000 of the 860,000 country-wide target) and is on
track to complete the catch-up phase before any other priority country. The relative maturity of the
Kenyan program provides an opportunity, unique in sub-Saharan Africa, to study pending operations
research issues surrounding MC scale-up and the transition to infant male circumcision (IMC).
Findings from the Kenyan context could be of use to other priority countries as they expand VMMC
service delivery.

Male circumecision programs will be undermined if men increase risky sexual behavior
following the procedure (termed “risk compensation”). In our analysis of the Kisumu randomized
controlled trial (RCT) data and post-trial follow-up through 72 months, we found no condom use at
last sex increased modestly over time for both circumcised and uncircumcised men (odds ratio [OR]
for 6-month increase in time 1.06). Compared to uncircumcised men, circumcised men had increased
odds of no condom use at last sex (OR=1.17, p=.006). There was no evidence of risk compensation

in other sexual behavioral outcome variables.
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SUMMARY (continued)

Infant male circumcision has several advantages over adolescent and adult circumcision
including: faster healing, reduced risk of adverse events, technically easier procedure, and reduced
cost. Modeling suggests IMC will be cost-saving for HIV prevention in high-to-moderate HIV
prevalence regions. We examined parental decision-making and differences in characteristics of
parents accepting and declining IMC services in Nyanza Province, Kenya. Our results highlight the
importance of fathers in the IMC decision-making process. Fathers, as well as mothers, should be
targeted for optimal scale-up of IMC services. Circumcision programs should offer services for
males of all ages, since MC at some age is highly acceptable to both men and women.

A potential concern in scale-up of IMC for HIV prevention in East and southern Africa is
rates of adverse events (AEs). Little data exist about the safety of IMC in East and southern Africa,
where IMC is not commonly practiced. We analyzed data from 1,239 IMC procedures conducted in
the context of research and routine clinical practice. We found IMC services provided in Kenyan
government hospitals in the context of routine IMC programming have AE rates comparable to those

in developed countries. The optimal time for IMC is within the first month of life.
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I. BACKGROUND

A. Male Circumcision for HIV Prevention

In a short 1986 correspondence to the New England Journal of Medicine, A. J. Fink proposed
lack of MC may increase a man’s risk of acquiring HIV during heterosexual sex.® As early as 1988,
lack of MC was described as a risk factor for HIV infection in a case/control study of men attending
a sexually transmitted infections (STI) clinic in Nairobi, Kenya'. One year later in the same setting,
results from a prospective cohort study showed uncircumcised men had an eight-fold greater risk of
HIV acquisition in comparison to circumcised men (adjusted OR 8.2; 95%CI 3.0, 23.0). A decade
later in the year 2000, the observational evidence suggesting MC was protective against HIV
acquisition in men was compelling. In a systematic review and meta-analysis of the effect of MC on
HIV acquisition in men in sub-Saharan Africa,* 20 of the 27 studies included in the analysis found a
decreased risk of HIV in circumcised men. Among the 15 studies that controlled for confounding
variables, the pooled adjusted relative risk of HIV in circumcised men compared to uncircumcised
men was 0.42 (95%CI 0.34, 0.54). Lack of MC as a risk factor for HIV helps to explain some of the
disproportionate burden of disease, in particular the very high incidence and prevalence of
HIV/AIDS in East and southern Africa,® where MC is less frequently practiced than in West Africa.
Despite the strong epidemiologic and ecologic evidence, MC was not endorsed and funded as a
prevention intervention until the publication of three RCTs, all showing a statistically significant
protective effect of MC on HIV acquisition in sub-Saharan African men.'™

The three RCTs enrolled more than 10,000 men and results were published in 2005 and
2007. All three trials randomized HIV-negative, uncircumcised men to immediate or delayed

circumcision. Early stopping criteria were met in all three trials. In meta-analysis, the pooled



incidence rate ratio (IRR) of HIV acquisition after 24 months of follow-up for circumcised men
versus uncircumcised men was 0.41 (95%CI 0.30, 0.56) with no evidence of heterogeneity across the
three studies.” This IRR corresponds to a 59% protective effect of MC on HIV acquisition and is

extremely close to the summary relative risk of 0.42 reported from observational studies.”

B. Endorsement and Scale-Up

Following the results of the three African trials, the World Health Organization (WHO) and
the Joint United Nations Programme on HIV/AIDS (UNAIDS) recommended MC be offered as one
component of a comprehensive HIV-prevention package in areas with low prevalence of MC, high
HIV burden, and where the disease is primarily transmitted through heterosexual sex.” Scale-up of
MC services began in 13 priority countries (Botswana, Kenya, Lesotho, Malawi, Mozambique,
Namibia, Rwanda, South Africa, Swaziland, Tanzania, Uganda, Zambia, and Zimbabwe) between
2008 and 2010."” Modeling estimates reaching 80% coverage of MC in the 13 countries by 2015
would entail circumcising approximately 20 million men at a cost of USDS$2 billion in order to avert
3.4 million new infections through 2025 for a savings of USD$16.5 billion.'' Although estimates of
the costs and impact of circumcision vary, several different studies—using different assumptions and
methods— have found that MC could have a large impact on the HIV epidemic in sub-Saharan

. 12415
Africa.

C. Biological Basis for Protective Effect of Male Circumcision

Although there is still controversy about the mechanisms by which MC protects against HIV
acquisition and debate about the relative contribution of these mechanisms, substantial data exist to

support a biological basis for the relationship between MC and HIV. The four main mechanisms



include: increased susceptibility to penile trauma in uncircumcised men, enhanced susceptibility of
foreskin tissue (especially the inner mucosal surface) to HIV infection, increased risk of genital ulcer
disease (GUD) in uncircumcised men, and effects of the subpreputial environment on HIV
acquisition. Each of these four areas are considered briefly below.

1. Penile trauma and coital injuries

Susceptibility of uncircumcised men to penile trauma and abrasion is frequently

reported anecdotally.'®'®

Even microscopic disruptions of the mucosa could act as a portal of entry
for HIV. A cross-sectional study of men in Mbale, Uganda found high overall rates of penile coital
injuries (15% reported sores, 33% scratches/abrasions, 8% bleeding) but no differences in self-
reported penile coital injuries between circumcised and uncircumcised men.'” In the Kenya RCT,
Mehta et al. found statistically significant reduced risk of all three penile coital injury outcomes in
circumcised versus uncircumcised men in multivariable generalized estimating equations (GEE)
analysis®’: penile soreness during sex aOR 0.71 (95%CI: 0.64, 0.80), penile bleeding after sex aOR
0.62 (95%CI: 0.51, 0.75), abrasions/scratches/cuts to penis during sex aOR 0.52 (95%CI: 0.46,
0.59).

2. Susceptibility of foreskin tissue to HIV

Another plausible biological explanation for the observed effect of reduced HIV risk
with circumcision is that foreskin tissue itself might be more susceptible to uptake of the virus. This
theory is supported by data from the Rakai group who found increased risk of HIV in men with
larger foreskins (>75th percentile) compared to those with the lowest quartile of foreskin surface
area.”' The validity of these findings are called into question, however, by difficulty in standardizing

amount of skin removed and measurement of skin removed and by the observation that men in the



middle two quartiles of foreskin surface area had the same HIV risk as those in the lowest quartile.
The two proposed mechanisms by which presence of foreskin tissue may confer increased risk of
becoming infected with HIV are weak keratinization of the inner mucosal surface of the foreskin and
higher density of HIV target cells in foreskin tissue. Keratin may provide a kind of natural barrier to
entry of the virus, and a thin keratin layer on the inner mucosal surface of the foreskin compared to
the outer foreskin and, by extension, to the skin of the circumcised penis, was early proposed as a
mechanism by which lack of circumcision could increase HIV risk.'® Although some studies have
found the inner foreskin surface to have a thinner keratin layer relative to the outer foreskin

22,23

surface, the evidence is equivocal with other studies finding no difference or a thicker layer of

24-26

keratin in the inner surface relative to the outer surface. There is strong evidence that the inner

surface of the foreskin is rich in HIV target cells (including Langerhans cells and CD4+ T-cells),”®*’

though this finding is not universal.*

3. Lack of circumcision and sexually transmitted infections

Uncircumcised men are at increased risk of GUD, high-risk human papilloma virus
(HPV) and Mycoplasma genitalium.*®>* Results across the three RCTs were not consistent with
respect to the effect of MC on Herpes Simplex Virus 2 (HSV-2) incidence, with the Ugandan®® and
South African™ trial finding evidence for decreased risk of HSV-2 with MC and the Kenyan trial

finding no effect of MC on HSV-2 risk.** Male circumcision was not found to be protective against

30, 35

incidence of syphilis, gonorrhea, or Trichomonas. Nevertheless, concurrent STIs have been

clearly shown to increase risk of HIV acquisition and transmission’® >’

and therefore it is plausible
that some of the protective effect of MC on HIV acquisition is mediated through decreased risk of

GUD, HPV, mycoplasma, and possibly HSV-2.



4. Subpreputial environment

Finally, characteristics of the subpreputial environment are thought to influence HIV
risk. A study that sequenced the entire microbiome of the penis in 12 men before and after
circumcision found a decrease in anaerobic bacteria following MC.** Anaerobic bacteria, including
species associated with bacterial vaginosis in females, are pro-inflammatory, and may facilitate HIV
acquisition.”' In addition, penile wetness and lower level of hygiene may be more common in

42,43

uncircumcised men and could lead to increased inflammation and thus increased density of HIV

target cells, making HIV acquisition more likely.

D. Infant Male Circumcision

1. Rationale for conducting infant male circumcision research

Given the compelling epidemiologic and biologic evidence for the protective effect of
MC on HIV transmission, WHO/UNAIDS urges MC be offered as one component of a
comprehensive HIV-prevention package. These organizations further recommend countries consider
neonatal circumcision as a long-term HIV-prevention strategy.” The Kenyan government’s national
strategy for scale-up of VMMC outlines a plan to transition from adolescent and adult MC to
predominantly IMC.** Compared to adolescent and adult MC, the circumcision of an infant is
associated with fewer adverse events, less technically challenging, less time-consuming, less
expensive, easier to care for postoperatively, and likely to reduce chances of risk compensation.*”
Benefits to boys circumcised in infancy include reduction in urinary tract infections (UTIs) in early
life and avoidance of phimosis, paraphimosis, and other conditions affecting the foreskin.'® " The

same health benefits afforded to circumcised men later in life accrue to those circumcised in infancy.

These include reduction in ulcerative STIs, reduction in oncogenetic HPV prevalence and incidence,



and penile cancer. Benefits to female sexual partners of circumcised men include reduced risk of

. . . . . . . . . 51-53
bacterial vaginosis, Trichomonas vaginalis (TV), HPV infection, and cervical cancer.

Despite
the many advantages of circumcising infants, potential drawbacks include the lack of familiarity
with IMC in the 14 MC target countries of East and southern Africa and the lengthy interval between
the surgery and impact on the HIV epidemic. However, a recent analysis has shown that IMC would
be cost-saving for HIV prevention in Rwanda, a country with an adult HIV prevalence of 3%.** The
Rwandan IMC model was robust and suggests IMC could be cost-saving under a wide variety of
conditions, including those that prevail in many African countries. These findings support those of
White et al., who modeled the cost-effectiveness of MC at different ages assuming a high HIV-
prevalence population in sub-Saharan Africa. The authors found neonatal circumcision would be
cost-saving, but only after 30 years.'* Large-scale IMC would represent a transition from managing
the HIV epidemic as an emergency toward focusing on sustainable, long-term solutions to this major

public-health problem.

2. Acceptability of infant male circumcision in East and southern Africa

Despite the advantages of IMC, research on the acceptability and feasibility of MC

29,5435 Most studies in East and southern

implementation has focused on adolescent and adult males.
Africa find a larger proportion of men and women prefer adolescent circumcision to infant
circumcision, with the exception of Botswana where 55%—-63% of adults preferred circumcision to
be performed on infants or young children,*® and 81% of postpartum mothers of male infants say the
best time to circumcise is within the first year of life.”” However, these results rely on hypothetical

acceptability among parents who were not actually offered IMC services. Plank et al. conducted a

study of acceptability and safety of neonatal MC using the Mogen clamp and Plastibell methods at



two facilities in southeastern Botswana.’® Results from an interim safety analysis showed high rates
of acceptability with 100 out of 158 mothers (63%) approached accepting IMC for their son. By
contrast, a study in Lusaka, Zambia found that although 97% of the 1,000 mothers recruited through
the postnatal ward said they would definitely or probably have their newborn baby circumcised, only
11% (n=110) returned to the health facility to access circumcision services.”

In regions where acceptability studies have been conducted, those who favor infant over
adolescent or adult circumcision cite hygiene benefits, reduced pain, fast healing, the ability to
maintain a controlled environment, and having the boy habituated to his circumcision status before

54, 56, 60—64

he becomes an adult and, more recently, for medical reasons—e.g., reduced risk of sexually

. . . . 59.65
transmitted diseases, UTIs, and phimosis.”” >

The reasons given for opposing infant circumcision
include the fragility of babies, traditional beliefs (e.g., that a mother should not see her son’s
circumcised penis), fear of bleeding, and allowing the boy to consent to the procedure himself.>* >

60-64, 66

3. Decision-making in infant male circumcision: The role of the father

Despite growing recognition of the importance of fathers in health decisions,”® few

7778 Research on child health decisions

data on the role of fathers in pediatric health decisions exist.
often focuses on mothers. For example, the National Survey of Early Childhood Health sampled
2,068 children in the United States and interviewed the parent identified as being most responsible
for the child’s medical care.”” Eighty-seven percent of the respondents were mothers and only 11%
were fathers. Because IMC is a health decision about male genitalia, the father may often be

66, 80, 81

perceived by parents as the more important decision-maker within the couple, though some



70,72

studies have found a greater proportion of parents make the decision together. Decision-making

between parents about IMC is therefore an important area of study.

E. Setting

Data for all three components were or will be collected in Nyanza Province, Kenya (see
Figure 1). The dominant ethnic group in Nyanza is the Luo, a Nilotic people who do not traditionally
practice MC. Kisumu, the capital of Nyanza Province, is the third largest city in Kenya and the site
of one of the RCTs of MC for HIV prevention. Since 2008, adolescent and adult MC services have
been scaled up in the area and prevalence of MC in adults has increased from approximately 25% to
50%.%* The 2008—2009 Demographic and Health Survey estimated HIV prevalence in Nyanza

Province was 16% and 11% in 15-49-year-old women and men, respectively.’’
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Figure 1. Nyanza Province, Kenya.



II. A SIX-YEAR LONGITUDINAL ANALYSIS OF RISK COMPENSATION
FOLLOWING MALE CIRCUMCISION IN KISUMU, KENYA
A. Abstract
1. Background
Male circumcision is approximately 60% effective against heterosexual HIV
transmission among men. Male circumcision is being scaled-up across East and southern Africa. If
men engage in riskier sex after becoming circumcised (termed “risk compensation”), the protective
effect of MC could be diminished.
2. Methods
From 2002 to 2005, 2,784 HIV-negative men were randomized to immediate or
delayed circumcision. After a median of 24 months of follow-up, uncircumcised men were offered
the surgery and follow-up continued to 72-months. Generalized estimating equations models with
incorporation inverse probability of treatment and censor weights were used to estimate the
association between circumecision status and four time-varying measures of sexual risk-taking
behavior: no condom use at last sex, sex the same day as meeting someone in the previous six
months, >two sexual partners in the previous six months, and exchange of sex for gifts or money in
the previous six months.
3. Results
No condom use at last sex increased modestly over time for both circumcised and
uncircumcised men (OR for 6-month increase in time 1.06). Compared to uncircumcised men,
circumcised men had increased odds of no condom use at last sex (OR=1.17, p=.006). There was no

evidence of risk compensation in the other sexual behavioral outcome variables.
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4. Conclusions
Both circumcised and uncircumcised men were less likely to use condoms over time.

Further studies on risk compensation following MC may not be warranted.

B. Background

Three RCTs conducted in sub-Saharan Africa, enrolling more than 10,000 men,
demonstrated MC protects a man from heterosexually acquired HIV by approximately 60%." All
three trials randomized HIV-negative, uncircumcised men to immediate or delayed circumcision and
early stopping criteria were met in all three studies. In meta-analysis, the pooled IRR of HIV
acquisition after 24 months of follow-up for circumcised men versus uncircumcised men was 0.41
(95%CI 0.30, 0.56) with very little heterogeneity across the three studies.’

Following the results of the trials, the WHO and UNAIDS recommended MC be offered as
one component of a comprehensive HIV-prevention package in areas with low prevalence of MC,
high HIV burden, and where the disease is primarily transmitted through heterosexual sex.” Scale-up
of MC services began in 13 priority countries (Botswana, Kenya, Lesotho, Malawi, Mozambique,
Namibia, Rwanda, South Africa, Swaziland, Tanzania, Uganda, Zambia, and Zimbabwe) between
2008 and 2010."” One modeling study estimates reaching 80% coverage of MC in the 13 countries
by 2015 would entail circumcising approximately 20 million men at a cost of USD$2 billion in order
to avert 3.4 million new infections through 2025 for a savings of USD$16.5 billion.'" Although
estimates of the costs and impact of circumcision vary, several different studies—using different
assumptions and methods— have found that MC could have a large impact on the HIV epidemic in

12-15

sub-Saharan Africa and would be more cost-effective than treatment as prevention and

antiretroviral therapy scale-up in hyperendemic settings.*” One caveat of these results involves
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whether men who undergo circumcision subsequently engage in riskier sexual behaviors (termed
“risk compensation”).

Risk compensation involves, “increases in risky behaviour sparked by decreases in perceived
risk.”® In the context of MC, presence of risk compensation implies men who become circumcised
increase risky sexual behaviors (e.g., reduce condom use, increase number of sexual partners) in
response to having lowered their perceived risk of HIV through circumcision. Since MC is not 100%
protective against HIV, risk compensation could mitigate or even negate the benefits of MC in the
population.'**

All three of the RCTs examined risk compensation. In the South African trial, mean number
of sexual contacts was higher in circumcised men versus uncircumcised men—>5.9 contacts versus
5.0 (p<.0001) at 12 months and 7.5 versus 6.4 (p=.002) at 21 months, respectively.' In the Ugandan
trial® at the 6-month follow-up visit, circumcised men were more likely than uncircumcised men to
have inconsistent condom use (37% versus 31%, p=.0004) but were less likely to report no condom
use (45% versus 52%, p<.0001) and less likely to report alcohol use with sexual intercourse (49%
versus 55%, p=.001), which was maintained at the 12 and 24 month visits. In a subsequent study
examining three years of post-trial follow-up (after randomization had been halted), there were no
differences between circumcised and uncircumcised men in several measures of sexual risk-taking,
although both groups significantly decreased condom use.® In the Kenyan trial, risky behaviors
declined in both circumcised and uncircumcised men across the study.” However, by the time
randomization was halted, uncircumcised men had increased condom use and decreased amount of
unprotected intercourse even more than circumcised men had.’ Finally, a prospective cohort study
nested within the Kenyan RCT enrolled three-quarters of the trial participants and compared

circumcised and uncircumcised men using an index variable created from 18 sexual risk behaviors
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and laboratory-diagnosed STI variables.®” This analysis found no difference between circumcised
and uncircumcised men (and no significant change over time in either group from baseline) at 6-
months and 12-months of follow-up.

Examining follow-up data from these RCTs after randomization is halted has a potential
methodological limitation: time-dependent confounding. Robins et al. define time-dependent
confounding as occurring when “there exists a time-dependent covariate that is a risk factor for, or
predictor of, the event of interest and also predicts subsequent exposure.”™ An analytic issue arises
from this situation because such variables are both confounders of the association of interest (in this
case, the effect of MC on sexual risk behaviors) and mediators in the causal pathway. One
theoretical example of time-dependent confounding is illustrated in Figure 2. The extent to which a
man endorses MC is plausibly associated with his current circumcision status and predicts his future
decisions about condom use. Controlling for MC endorsement could alter the estimated association
between circumcision status and condom use (i.e., MC endorsement could be a confounder of the
relationship of interest). Further, prior circumcision status is likely to predict future MC
endorsement. Therefore, it is plausible that endorsement of MC is both a confounder and mediator of
the association between MC status and condom use.

An appropriate method for controlling for confounding while not over-adjusting for
mediating variables is through the use of marginal structural models (MSMs).* In the MSM
approach, separate models are constructed where (1) the exposure of interest (i.e., MC) is used as an
outcome, and (2) loss to follow-up is used as an outcome. The predicted probabilities of outcome
from these models are then used to estimate a weight for each man at each study visit. Assuming no
bias and no unmeasured confounders, these weights control for confounding, while preserving the

causal association between circumcision status and sexual risk behaviors.®
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MC endorsement — MC endorsement ]
No condom use
/ at last sex
MC status —ly MC status l
Time=X Time=X+1 Time=X+2

Figure 2. Example of time-dependent confounding where exposure is MC status, outcome is no condom use at last sex, and
confounder/mediator is MC endorsement.

Previous analyses of risk compensation after MC have been limited to relatively short

87:%0 or do not control for potential time-varying confounding.®

follow-up of not more than two years
It is possible that circumcised men could become habituated to their circumcision status or fatigued
by targeted safe-sex messaging, and that increased sexual risk-taking could ensue several years after
the circumecision surgery. The current analysis adds to the literature by using robust statistical

methods to examine risk compensation through 72 months of follow-up in the Kenyan trial and post-

trial follow-up data.

C. Methods
1. Data source
Data from this analysis come from the RCT of MC for HIV prevention in Kisumu,

3,20, 32, 34,91
Kenya.” """

In the trial, 2,784 HIV-negative men aged 18 to 24 were randomized 1:1 to
circumcision (intervention) or to delayed circumcision (control) between 2002 and 2005. Stopping

criteria were met at the third interim analysis in December 2006 and the trial was halted when



14
median follow-up time was 24 months. Circumcision was offered to the control group and men were
invited to re-consent for extended follow-up. Of 1,740 men still enrolled and eligible, 1,545 (89%)
provided additional consent. As during the trial, this cohort was interviewed about their sexual
behaviors and tested for STIs every six months through 72 months. For this analysis, we censored
HIV+ men at the seroconversion visit. Extended follow-up was completed in September 2010.

2. Dependent and independent variables

Four binary self-reported time-varying measures of sexual risk behavior were chosen

92-94
each outcome was

a priori on the basis of their being behavioral risk factors for HIV infection;
modeled separately. Outcomes are: (1) no condom use at last sex, and the following risk behaviors in
the previous six months: (2) having sex with someone the same day as meeting them; (3) having two
or more sex partners; (4) exchanging sex for money or gifts (transactional sex). These outcomes are
not considered independent and are likely to be correlated.

The main exposure variable of interest is the time-varying covariate MC (MC) status.
Circumcision status was assessed by a visual exam at each follow-up. To assess whether differences
in sexual risk behaviors differed by MC status over time, we assessed an MC by time interaction
term in the final model. To account for a potential curvilinear relationship between risk behaviors

and time, we also assessed a time*time interaction term in the final model.

3. Generation of weights for marginal structural modeling

Predictors used in weight generation for the MSM were chosen a priori and include
time-varying and baseline factors that are conceptually likely to be associated with the decision to
become circumcised and/or confounders of the association between MC and sexual risk-taking
behaviors. The goal was to include sufficient number of variables to control adequately for

confounding without adding too many, which could lead to non-positivity bias.” Predictor variables
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were in the following domains: demographic characteristics, STIs (laboratory or self-reported GUD,
HSV-2 serostatus, laboratory-confirmed Chlamydia trachomatis [CT], Neisseria gonorrhoeae [NG],
TV, coital injuries (self-reported scratches, cuts, abrasions, or bleeding of the skin of the penis after
sex), sexual dysfunction (any premature ejaculation, lack of orgasm, lack of interest in sex, lack of
pleasure with sex, pain with sex, or erectile dysfunction for at least two weeks) and endorsement of
circumcision. Endorsement of MC was measured as a scale variable constructed from five variables
that ask the respondent about the relationship between MC status and: susceptibility to STIs,

susceptibility to AIDS, ease of penile cleanliness, sexual pleasure for men, and sexual pleasure for

99 ¢¢ 29 ¢

women. Response categories are: “circumcised men,” “uncircumcised men,” “no difference,” and
“not sure.” One point is added to the endorsement score for each question the participant answers
favorably toward the circumcised state. The scale ranges from zero to five with higher values
indicating greater endorsement of MC.

4. Statistical methods

a. Missing data

We had relatively low levels of missing data. Only four variables had >1%
missing values; self-reported urethral discharge (1.2% missing), lab detected infection with NG, CT,
or TV (4.2% missing), transactional sex (12.5% missing), and any sexual dysfunction (12.7%
missing). Since transactional sex was one of our four outcome variables, we explored missingness
further by comparing individuals who were missing on this variable to those were not missing. We
used a complete case analysis, but compared this to an analysis where missing data were imputed
using the last observation carried forward (or, if unavailable, next observation carried backward)

method.”®
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b. Marginal structural model

We first evaluated whether the MSM was necessary, by checking whether
several key time-varying covariates met the criteria for confounders and mediators of the
relationship between MC status and a sexual behavior outcome variable. In particular, we assessed
(1) whether the time-varying covariates were longitudinally associated with circumcision status, (2)
whether circumcision status was predictive of the covariates, and (3) whether the covariates were
associated with sexual behavioral outcome variables, independent of circumcision status. These
associations were assessed using Cox regression models with time to MC as the outcome (a) and
GEE models with the time-varying covariate as the outcome (b), or the sexual risk behavior as the
outcome (¢).

Next, we used marginal structural logistic regression models for repeated binary measures
with robust standard errors to model the odds of the four different measures of sexual risk-taking
behavior.

The final weights used in the MSMs are the product of stabilized inverse probability of
treatment weights (IPTW) and stabilized inverse probability of censor weights (IPCW). Stabilized
weights (where a numerator and denominator are estimated) are preferred to non-stabilized weights
(where one is used as the numerator), because they are more efficient and are more likely to have
“actual coverages rates that are closer to 95%.”*” The denominator of the IPTWs is estimated using a
Cox proportional hazards model where the outcome is time to circumcision. Due to software
constraints, the Cox model is approximated using pooled logistic regression with the inclusion of
smoothed time covariates.”” The numerator of the IPTW is estimated similarly, but uses only
baseline measurements of covariates. These models are then used to derive predicted probabilities

that a man had his observed circumcision status at each visit, given his other baseline covariates
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(numerator) or baseline and time-dependent covariates (denominator). The IPCWs are estimated
similarly, except that the outcome is time to censorship. The purpose of the IPCWs is to adjust for
selection bias due to loss to follow-up.*® The final weight is the product of the IPTW and the IPCW.

The GEE regression models incorporating the MSM weights were estimated using the Proc
Genmod command with a “weight” statement in SAS version 9.2 (SAS Institute, Inc., Cary, North
Carolina). The working correlation structure was first-order autoregressive, and chosen on the basis
of the observed correlation in the outcome variable over time and minimizing the Quasi-Akaike
Information Criterion. Since stabilized weights were used, baseline covariates were included in the
final model.”” To assess the impact of outliers, we truncated weights at the 1st and 99th percentiles

and reran the MSM models.”

D. Results

Selected characteristics of participants by assignment group at baseline and by observed
circumcision status at the 30-month visit are shown in Error! Reference source not found. I. As
previously reported, participants in the circumcision and control arms were comparable at baseline
on sociodemographic variables, STI prevalence, and other characteristics. By 30-months of follow-
up, however, after circumcision was offered to the control group and men were invited to participate
in extended follow-up, there were some differences between circumcised and uncircumcised men.
These differences could be due to circumcision itself, to selection bias (e.g., in an individual’s

decision to undergo the cut), or could be the result of chance.
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SELECTED BASELINE AND 30-MONTH VISIT CHARACTERISTICS AND SEXUALLY
TRANSMITTED INFECTIONS BY TREATMENT ASSIGNMENT (AT BASELINE)
AND OBSERVED MALE CIRCUMCISION STATUS
(AT 30 MONTHS OF FOLLOW-UP)

Baseline 30-month visit
Characteristic® Circumcision Control e Circumcised  Uncircum ¥
Group, group, p-value men, -cised men,  p-value
N=1388 N=1390 N=854 N=469
n(%)
n (%) n (%) n(%)
Age (years) at baseline 0.819 0.591
18-20 710 (51.2) 705 (50.7) 453 (53.0) 256 (54.6)
21-24 678 (48.8) 685 (49.3) 401 (47.0) 213 (45.4)
Highest level of education 0.450 0.195
completed
None, primary 1-8 467 (33.7) 478 (34.4) 291 (34.1) 183 (39.0)
Some secondary 257 (18.5) 232 (16.7) 173 (20.3) 90 (19.2)
Secondary or higher 664 (47.8) 680 (48.9) 390 (45.7) 196 (42.8)
Marital status 0.700 0.115
Not married/living with a female 1294 (93.5) 1288 (93.1) 554 (65.0) 324 (69.2)
sex partner
Married or living with a female 90 (6.5) 95 (6.9) 299 (35.0) 144 (30.8)
sex partner
Location of residence 0.865 0.548
Kisumu 679 (49.0) 683 (49.3) 483 (56.6) 273 (58.3)
Outside Kisumu 708 (51.0) 703 (50.7) 370 (43.4) 195 (41.7)
Endorsement of circumcision 3(2,4) 3(2,4) 0.437 5(@,5) 3(2,95) <0.001
score, median (IQR)"
Self-reported scratches, cuts, 0.648 <0.001
abrasions, or bleeding of skin of
penis after sex in the past 6
months
No 685 (49.5) 696 (50.3) 746 (87.6) 358 (76.5)
Yes 700 (50.5) 687 (49.7) 106 (12.4) 110 (23.5)
Painless or painful genital ulcer in 0.33 0.011
past 6 months or currently (by
report), or ulcer on exam
No 1328 (95.7) 1340 (96.4) 839 (99.2) 454 (97.4)
Yes 60 (4.3) 50 (3.6) 7 (0.8) 12 (2.6)
HSV-2 Status 0.089 0.409
Seronegative 1002 (72.2) 1043 (75.0) 544 (63.7) 288 (61.4)
Seropositive 386 (27.8) 347 (25.0) 310 (36.3) 181 (38.6)
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SELECTED BASELINE AND 30-MONTH VISIT CHARACTERISTICS AND SEXUALLY
TRANSMITTED INFECTIONS BY TREATMENT ASSIGNMENT (AT BASELINE)
AND OBSERVED MALE CIRCUMCISION STATUS
(AT 30 MONTHS OF FOLLOW-UP)

Baseline 30-month visit
Non-ulcerative sexually
transmitted infection
NG 32(2.3) 25(1.8) 0.346 21(2.7) 9(2.1) 0.520
CT 69 (5.0) 53 (3.8) 0.136 25(3.2) 16 (3.7) 0.637
TV 23 (1.7) 27(1.9) 0.573 3(04) 2(0.5) 0.835
Infection with NG, CT, and/or 111 (8.0) 92 (6.6) 0.163 45 (5.7) 24 (5.9) 0.890
TV
Any sexual dysfunction 0.100 0.740
(premature ejaculation, no
orgasm, lacked interest in sex, no
pleasure with sex, pain with sex,
erectile dysfunction) for at least 2
weeks in previous 6 months
No 669 (56.6) 712 (59.9) 682 (89.4) 363 (88.8)
Yes 514 (43.4) 477 (40.1) 81 (10.6) 46 (11.2)

* Sample sizes vary slightly by characteristic due to a few missing responses
b p-value reported is for Wilcoxon-Mann-Whitney test
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Figure 3. Prevalence of self-reported sexual risk behaviors for circumcised (darker dashed line) and uncircumcised (lighter solid line)
men over time. Circumcision status is by assignment at baseline (visit month = 0) and by direct observation thereafter.
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Prevalence of outcome variables by circumcision status at each follow-up visit are shown in
panels A—D of Figure 3. No condom use at last sex declined from approximately 50% in circumcised
and uncircumcised men at baseline to roughly 40% in both groups at six months then gradually
increased to 63% among circumcised men and 66% among uncircumcised men at 72 months. Over
time, there were modest and equivalent declines among both circumcised and uncircumcised men in
two or more sex partners in the previous six months, sex the same day as meeting someone in the
previous six months and transactional sex.

Criteria for use of MSMs were met; penile coital injuries and circumcision endorsement met
the criteria for confounders and mediators of the relationship between MC status and no condom use
at last sex.

By the 30-month visit, 29% of men originally allocated to the control arm were circumcised
and by the end of follow-up (72 months), half of men in the control arm had opted for circumcision
(n=395). Factors associated with choosing circumcision were modeled for the purpose of estimating
the MSM weights. In pooled logistic regression, the following were associated with opting for
circumcision (Table II): age 21-24 years (versus 18-20 years) at baseline, having greater than a
primary-level education, being married or cohabiting with a female partner at baseline, and having
higher endorsement of MC at follow-up. Men residing in Kisumu at baseline and those reporting

coital injuries at follow-up were less likely to undergo circumcision.
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RESULTS OF LOGISTIC REGRESSION MODELS TO GENERATE

WEIGHTS FOR TREATMENT AND CENSORING
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Characteristic

Treatment,
OR (95% CI)

Censoring,
OR (95% CI)

Baseline covariates

Age 21-24 years (versus 18-20 years)
Highest completed educational attainment
None, primary 1-8
Some secondary
Secondary or higher

Married or cohabiting (versus not married and not
cohabiting)

Resides in Kisumu District (versus other district)
Income source
None
Self-employed
Salaried
Endorsement of circumcision
HSV-2 seropositive
Self-reported or clinically detected GUD
Urogenital infection with NG, CT, or TV
Self-reported scratches, cuts, abrasions, bleeding of skin

of penis after sexual intercourse, occurring in the past 6
months

1.23 (1.07, 1.42)

ref
1.52 (1.25, 1.85)
1.45 (1.22, 1.73)

1.48 (1.12, 1.96)

0.70 (0.51, 0.97)

ref
0.86 (0.67, 1.11)
0.89 (0.70, 1.14)
0.98 (0.94, 1.03)
0.86 (0.69, 1.08)
0.90 (0.57, 1.40)
0.99 (0.76, 1.30)

0.94 (0.82, 1.08)

Time-varying covariates

Circumcised

Married or cohabiting (versus not married and not
cohabiting)

Resides in Kisumu District (versus other district)
Income source

None

Self-employed

Salaried

Endorsement of circumcision

0.94 (0.80, 1.09)

1.33(0.96, 1.84)

ref
0.92 (0.78, 1.10)
1.18 (0.95, 1.46)

1.41 (1.35, 1.48)

1.00 (0.90, 1.10)

ref
0.94 (0.81, 1.08)
1.01 (0.89, 1.14)

1.09 (0.88, 1.36)

0.69 (0.53, 0.88)

ref
0.88 (0.74, 1.04)
0.86 (0.72, 1.01)
1.05 (1.02, 1.09)
1.05 (0.88, 1.26)
0.91 (0.70, 1.19)
0.96 (0.79, 1.15)

0.99 (0.89, 1.10)

0.94 (0.84, 1.05)

0.79 (0.70, 0.90)

1.02 (0.79, 1.30)

ref
0.78 (0.69, 0.89)
0.84 (0.72, 0.97)

0.92 (0.89, 0.95)
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Characteristic

Treatment,
OR (95% CI)

Censoring,
OR (95% CI)

HSV-2 seropositive

Self-reported or clinically detected GUD

Urogenital infection with NG, CT, or TV

Self-reported scratches, cuts, abrasions, bleeding of skin

of penis after sexual intercourse, occurring in the past 6
months

1.17 (0.97, 1.43)
0.48 (0.22, 1.05)
1.09 (0.80, 1.49)

0.52(0.43,0.63)

1.08 (0.91, 1.28)
1.50 (1.03, 2.17)
1.17 (0.94, 1.45)

1.18 (1.04, 1.34)

Note. Models presented are for the denominators of the stabilized weights: pooled logistic regression models for circumcision and for

censoring.
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Of the 1,545 men who consented to long-term follow-up, the retention rates at 36, 48, 60, and
72 months were 84%, 72%, 68%, and 52%, respectively. From pooled logistic regression models
used to derive the IPCW, residing in Kisumu at baseline, being married or cohabiting with a female
partner at follow-up, being employed (versus unemployed), and having higher endorsement of
circumcision at follow-up were associated with reduced odds of loss to follow-up (censorship)
(Table III). Men who had high endorsement of circumcision at baseline, those with GUD, and men
reporting penile coital injuries had higher odds of censorship.

The mean MSM weight was 1.00 (SD=.34; median 1.00; range 0.04, 19.92). The mean of
weights should be close to one and have a small range.”” Although our range was large, just 11
weights were >5. Figure 5, Appendix A shows the distribution of weights at each follow-up visit.

No condom use at last sex increased modestly over time for both circumcised and
uncircumcised men (OR for 6-month increase in time 1.06). Compared to uncircumcised men,
circumcised men had increased odds of no condom use at last sex (OR=1.17) that was statistically
significant (Table IIT). There is no evidence of a difference between circumcised and uncircumcised
men in >2 sexual partners in the previous six months or transactional sex. Nonsignificant (p>.10)
MC*time interaction terms were removed from final models. The lack of statistical significance of
the MC*time interaction term in three of the four models suggests that the sexual behavioral
trajectory of circumcised and uncircumcised men did not differ over time for these outcomes.
Although circumcised men had initially lower odds of sex the same day as meeting someone, over
time, uncircumcised men modestly decreased this risk behavior, whereas circumcised men neither

increased nor decreased.
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TABLE 111

ODDS RATIO ESTIMATES AND P-VALUES FOR TIME, CIRCUMCISION STATUS,
AND INTERACTING VARIABLES FROM MARGINAL STRUCTURAL
MODELS FOR FOUR SEXUAL RISK-TAKING VARIABLES

OR (95% CI)
p-value
Variable' A B C D
>2 sexual partners Sex same day as Exchanged
No condom use at (previous 6 meeting someone gifts/money for sex
last sexual months) (previous 6 months) (previous 6 months)
intercourse
Circumcised 1.17 (1.05, 1.31) 0.99 (0.87,1.11) 0.81 (0.69, 0.97) 0.90 (0.73, 1.11)
p=-006 p=.820 p=-006 p=318
Time’ 1.06 (1.04, 1.07) 1.00 (0.98, 1.02) 0.94 (0.91, 0.97) 0.95 (0.92, 0.99)
(6-month increase) p<.001 p=.705 p<.001 p<.006
MC*time® — — 1.06 (1.02, 1.10) —
p=-006

'All four models are weighted by product of IPTW*IPCW and include the variables listed plus the following baseline characteristics:
age, education, married/cohabitating, residing in Kisumu, income source, endorsement of MC, HSV-2 serostatus, GUD, infection with
NG, CT, or TV.

?Baseline visits were excluded; time=0 refers to the 6-month visit

*For parsimony, nonsignificant MC*time interaction terms (p>.10) were removed from final models.
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The transactional sex variable had a concerning amount of missing data (12.7%) and men
who were missing on this variable were older, better educated, more likely to have sexual debut at
15 or older, and be a salaried employee. Men missing on the variable were less likely to be
married/cohabitating; live in Kisumu; endorse circumcision; be HSV-2 seropositive; have NG, CT,
or TV; and to report penile coital injuries. Missingness increased over time. Despite this, modeling
results for all four outcomes were not materially different when compared to models where a simple
deterministic imputation method (last observation carried forward / next observation carried back)
was used for missing data. Inclusion of time*time interaction terms did not change other model
estimates, so they were removed. Truncating the weights at the 1st and 99th percentile (0.38 and

2.12, respectively) did not materially affect modeling results.

E. Discussion

Risk compensation following MC involves increasing sexual risk to offset the perceived
protective benefit of the procedure. We examined four sexual risk behaviors in the Kisumu RCT and
post-trial follow-up data to determine whether circumcised men increase risky sexual behaviors over
a six-year period. Over time, both circumcised and uncircumcised men used condoms less.
Circumcised men were moderately more risky in this behavioral outcome; they had 0.17 higher odds
of no condom use at last sex. There is no evidence of risk compensation in the other three sexual
behavioral outcomes. Uncircumcised men reduced levels of sex on the same day as meeting
someone and circumcised men did not change in this behavior over time; therefore, there is no
evidence risk compensation occurred in this outcome.

Modeling studies estimate very high levels of risk compensation would be necessary to

completely offset the benefits of MC: reduced condom use by 90%,'? increase mean number of
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sexual contacts per year from 1 to approximately 1.5,* 200% increase in rate of partnership
formation,”® 43% of circumcised men and their female partners move from “non-core” to “core”
group (core group has 3—5 times higher number of sexual contacts per year).” Our results support

o o - . 1-3,86,87,90
earlier investigations of risk compensation,' > %7

indicating that such dramatic levels of
behavioral change are unlikely to occur. Moreover, empirical evidence suggests high levels of risk
compensation would be necessary to mitigate the strong biological effect of MC. In the South
African trial' and Kenyan trial and post-trial follow-up data (Mehta, 2013), controlling for
differences in sexual behaviors between circumcision and control groups did not attenuate protective
effect of MC on HIV incidence.

No condom use at last sex increased in circumcised and uncircumcised men, even as other
sexual risk behaviors declined. The men in our trial were young (18-24 years) and mostly unmarried
at baseline. It is likely condom use declined as more men entered into stable partnerships. Indeed, in
unweighted multivariable GEE analysis, married/cohabitating men had 4.61 (95%CI 4.01, 5.31)
higher odds of no condom use at last sex relative to unmarried and not cohabitating men (data not
shown).

Several of the factors associated with choosing circumecision from the MSM weight models
were surprising. Men who were older at baseline (21-24 versus 18-20 years old) were more likely to
choose circumcision, as were men who were married or cohabitating at baseline. Previous
acceptability research from the study area indicates barriers to MC uptake include older age and the
post-surgical abstinence period, the latter especially among married men.®” ' That men who had
coital injuries were less likely to choose circumcision was also unexpected, given that several studies
suggest avoidance of such penile injuries is a commonly cited circumcision facilitator in East and

. 60, 62, 64, 101
southern Africa.”” "™
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There were substantial differences between men choosing circumcision and those declining
and men who were lost to follow-up and those who remained in the study. Although Kong et al. did
not find differences between the baseline characteristics of men choosing circumcision and those
remaining uncircumcised in Uganda,* some of the differences we detected between these groups
were in time-varying covariates. This underscores an advantage of the MSM approach, which
accounts for baseline and time-varying differences between exposed and unexposed and between
censored and uncensored.

The MSM assumption of no unmeasured confounding is not empirically testable. It is
possible there was residual confounding in our models. Alternatively, the inclusion of too many
covariates in the models used to estimate the treatment and censor weights could introduce non-
positivity bias.”” We attempted to balance desire for control of confounding and parsimony by
choosing variables a priori that were conceptually likely to confound the association between
circumcision status and sexual risk behaviors.

Men in this study were interviewed, received risk-reduction counseling, HIV/STI testing, and
condoms every six months. These efforts do not simulate conditions that would likely be found in
routine health settings and may have altered sexual behaviors, or men’s reporting of them.

We experienced significant loss to follow-up over the lengthy period of this study. We
addressed this limitation by using inverse probability of censor weights to adjust for differences
between censored and uncensored men on measured variables. It is possible, however, there were
unmeasured variables that contributed to censorship, which we could not adjust for in our [IPCW
models.

Despite these limitations, previous studies of risk compensation following MC included

1,2,87,90, 102
C

measurements only up to two years after M or did not account for potential time-varying
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differences between men choosing to undergo circumcision and those remaining uncircumcised.*®
We used robust analytic methods to assess risk compensation for four measures of sexual behavior

over a six-year period in Kisumu, Kenya.

F. Conclusion

In extended follow-up, both circumcised and uncircumcised men reduced condom use.
Circumcised men had 0.17 higher odds of no condom use at last sex, compared to uncircumcised
men. There was no evidence for risk compensation in other sexual risk-taking behaviors. Given the
consistency across numerous studies and over a six-year observation period, additional research on

risk compensation following MC may not be warranted.



III. FACTORS ASSOCIATED WITH UPTAKE OF INFANT MALE

CIRCUMCISION FOR HIV PREVENTION IN WESTERN KENYA'
A. Abstract

1. Background
Three RCTs demonstrated MC decreases female-to-male HIV incidence by

approximately 60%. Male circumecision research in sub-Saharan Africa has focused on adolescents
and adults. Modeling suggests IMC will be cost-saving for HIV prevention in high- to moderate-
HIV prevalence regions. This study examined parental decision-making and differences in
characteristics of parents accepting and declining IMC services in Nyanza Province, Kenya.

2. Patients and methods

This case-control study was conducted in 2010 at five government health facilities in
western Kenya. Cases were mothers and fathers accepting circumecision for their son. Controls were
parents who declined IMC services. A questionnaire comprising 41 questions was administered.

3. Findings

A total of 627 mothers and 492 of their male partners enrolled. In multivariable
logistic regression modeling, factors associated with accepting IMC among mothers were: father
circumcised, both partners Luo (versus father uncircumcised, both partners Luo OR=5.47, p<.001)
and agreeing with the father about the IMC decision (OR=5.00, p<.001). Among fathers, factors
associated with accepting IMC were: being circumcised and Luo (versus uncircumcised and Luo

OR=3.96, p=<.001) and having higher endorsement of MC (OR=3.79, p<.001). Fathers were the

! Parts of this chapter have been previously published in Young, M. R., Odoyo-June, E., Nordstrom, S. K.,
Irwin, T. E., Ongong'a, D. O., Ochomo, B., . . . Bailey, R. C. (2012). Factors associated with uptake of infant male
circumcision for HIV prevention in Western Kenya. Pediatrics, 130(1), e175-182. Please see Appendix B for permission
to use the previously published material.
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primary decision makers in most instances (66%). Few parents (3%) reported they would prefer a
future son to remain uncircumcised.
4. Conclusion
Fathers are important in the IMC decision-making process. Fathers, as well as
mothers, should be targeted for optimal scale-up of IMC services. Circumcision programs should
offer services for males of all ages, since MC at some age is highly acceptable to both men and

women.

B. Background

Three RCTs and numerous observational studies have demonstrated that MC significantly

decreases risk of HIV acquisition in men." ™ '*

The WHO guidelines recommend MC services be
provided as a component of a comprehensive HIV prevention package.” Given the limited
armamentarium of proven HIV-prevention techniques, MC could play an important role in the
containment of the epidemic in high-prevalence areas where the disease is primarily transmitted
heterosexually and where circumcision rates are low, as is the case in many regions of sub-Saharan
Africa.

To date, research on the acceptability and provision of circumcision services in sub-Saharan
Africa, as well as rollout of services, have focused on adolescent and adult males.”>* > Compared
to adolescent and adult MC, the circumcision of an infant is safer, less technically challenging,
faster, less expensive, easier to care for postoperatively, and likely to reduce chances of risk

45-49

compensation.” . Benefits to boys circumcised in infancy include reduction in UTI in early life

16, 50

and avoidance of phimosis. The same health benefits afforded to circumcised men later in life

accrue to those circumcised in infancy. These include reduction in: ulcerative STIs, oncogenic HPV
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incidence, and penile cancer. Benefits to female sexual partners of circumcised men include

reduced risk of bacterial vaginosis, trichomoniasis, HPV infection, and cervical cancer.”» > 1%
Despite the many advantages of circumcising infants, potential drawbacks include the inability of the
infant to consent to the procedure himself and the lengthy interval between the intervention and
impact on the HIV epidemic, even if a recent analysis has shown that infant circumcision is cost-
saving for HIV prevention under conditions that prevail in many African countries.*®

While IMC is practiced in Ghana and other parts of West Africa, it is little known in East and
southern Africa.'”” Studies from areas in East and southern Africa where MC (at any age) is not
traditionally practiced report levels of acceptability for MC of around 75% under the conditions that
MC is protective against HIV acquisition, and that it is offered safely and affordably.”* Most
research has found a greater proportion of men and women prefer adolescent circumcision to infant
circumcision with the exception of Botswana, where one study showed 55%—63% of adults preferred
circumcision to be performed on infants or young children, and another study showed 81% of
postpartum mothers of male infants felt the best time to circumcise was within the first year of life.”®
>7 In regions where acceptability studies have been conducted, those who favor infant over
adolescent or adult circumcision cite reduced pain, fast healing, the ability to maintain a controlled
environment, and having the boy habituated to his circumcision status before he becomes an adult.>*
26:60-6% The reasons given for opposing infant circumcision include the fragility of babies, traditional
beliefs (e.g., that a mother should not see her son’s circumcised penis), fear of bleeding, and
allowing the boy to consent to the procedure himself.>* >% ¢4

This study assesses parental decision-making, barriers and facilitators to IMC uptake, and

differences between parents who accept and decline IMC services in Nyanza Province, Kenya. The

dominant ethnic group in Nyanza is the Luo, a Nilotic people who do not traditionally practice MC.
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Since 2008, MC services have been scaled-up in the area and prevalence of MC in adults has
increased from approximately 25% to 50%.** This study provides insight into why parents actually

choose or decline IMC for a son when the service is offered.

C. Methods
1. Study design
This case-control study was conducted between March and October 2010 at five
government health facilities in three Districts in western Kenya. Cases were mothers and fathers,
aged 18 years or older, accepting circumcision for their son at a participating health facility. Controls
were mothers and fathers who had been offered IMC for an eligible son and declined the service.
All participants provided written informed consent.

Mothers delivering on the maternity ward or present at the maternal child health clinic (for
antenatal care, vaccinations, well baby visits) were given group health talks on the benefits and risks
of IMC. At the three urban health facilities (a district hospital, a provincial hospital, and a health
center), talks and IMC services were offered Monday through Friday. At the two smaller, peri-urban
facilities (both district hospitals) talks and IMC services were offered twice per week. Information
provided in the group talks included: that MC protects a man from heterosexual HIV acquisition by
approximately 60%; that UTIs are less common in circumcised infants; and that complications
associated with the procedure are rare but could include pain, bleeding, and infection. Women were
approached individually after the group talks. Because of movement of women through the health
facilities, neither the number of women at the group health talks nor the number of women
approached individually were recorded. Mothers who had a male child less than two months of age

and who declined IMC were referred to a research assistant, enrolled as controls, and interviewed in
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a private location. Women who accepted circumcision for their son were referred to the IMC
procedure room. All women who presented for IMC services and provided written consent for the
medical procedure were offered participation in the study as a case. Trained nurses and clinical
officers (similar to physician assistants) provided circumcision services in an IMC room on the
maternity ward at each study facility. The study interview took place on the same day as the
circumcision.

By design, we aimed to enroll 300 case mothers and 300 control mothers. Sample-size
calculation was performed for comparisons of demographic information and circumcision beliefs
and attitudes between those accepting circumcision and those declining. Estimated proportions for
sample-size determination were based on previously published research on MC acceptability in
Nyanza Province.'” In order to achieve equity in number of cases and controls, case enrollment was
reviewed weekly and additional controls enrolled as needed. After a woman consented to participate,
she was asked if the father of the boy could be contacted for a separate interview. If she agreed,
study personnel recorded contact information for the father and attempted to trace and interview
him. Research assistants fluent in English, Kiswahili, and DhoLuo conducted face-to-face interviews
(separately for mothers and fathers) lasting approximately 30 minutes using a questionnaire
consisting of 41 closed-ended questions (types of questions included yes/no and multiple response
items—see Appendix C) several of which also allowed the interviewer to choose “other” and write a
unique response. Data were entered into Microsoft Access 2007 (Microsoft Corporation, Seattle,
Washington) and imported into SAS software version 9.2 for Windows (SAS Institute Inc, Cary,
North Carolina) for analysis. The Kenyatta National Hospital Ethics and Research Committee and
the University of Illinois at Chicago Institutional Review Board provided ethical approval for this

study.
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2. Statistical analysis

a. Dependent variables

We explored two outcome variables. The first is individual-stated preference
for circumcision of one’s son, which may be different for the mother and father within a couple. This
variable was measured as: for IMC, against IMC, and not sure. The second outcome is actual
acceptance of IMC (i.e., case/control status), which is the same for both parents within a dyad.

b. Independent variables

Independent variables include demographic factors, circumcision status of the
father, IMC decision-making variables (e.g., primary IMC decision-maker), and endorsement of
circumcision. To measure general endorsement of MC, we created a scale from six variables that
assess beliefs and attitudes about MC. These questions ask the respondent about the relationship
between circumcision status and susceptibility to diseases/AIDS, hygiene, sexual pleasure for men
and their partners, and cosmetic appearance of the penis. Response categories are: “circumcised

99 ¢

men,” “uncircumcised men,” “no difference,” and “not sure.” One point is added to the endorsement
score for each question the participant answers favorably toward the circumcised state and the item
is scored as zero if the person responded favorably toward the uncircumcised state, if they felt there
was no difference or if they were unsure. The scale therefore ranges from zero to six with higher
values indicating greater endorsement of MC.

To explore the relationship between ethnicity and circumcision status (which are highly
correlated) on preference for IMC, we created a composite variable of ethnicity and father’s
circumcision status with the following five categories: (1) Luo/Luo partnerships where the father is

uncircumcised (referent category), (2) Luo/Luo partnerships where the father is circumcised, (3)

ethnically discordant partnerships, and (4) non-Luo/non-Luo partnerships. In the final category we
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did not distinguish between circumcised and uncircumcised men, since all these men come from
circumcising communities and nearly all (57/59 couples, 97%) are circumcised.
Dyad education (categories included: low, medium, and high) was constructed from mother

and father’s educational attainment as illustrated in Table IV.

TABLE IV

CONSTRUCTION OF DYAD EDUCATION VARIABLE

Father’s educational attainment

None Primary/secondary >Secondary
Mother's None low low med
Educational Primary/secondary low med high
Attainment >Secondary med high high
C. Bivariate analyses

Differences between mothers whose partner was interviewed for the study and
those whose partner was not interviewed, differences between those for and those against IMC for
their son, and differences between cases and controls were computed using ORs, Pearson’s ” test
for independence or, for continuous variables, the Wilcoxon two-sample Z test.

d. Analysis for outcome 1 (preference for infant male circumcision)

Since mothers and fathers cannot be considered independent, conventional
regression models that include both mothers and fathers may underestimate standard errors and lead
to inappropriate inference. To assess within-dyad interdependence, we used the Pearson-type

pairwise intraclass correlation coefficient (PICC), which is similar to the intraclass correlation
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coefficient (ICC) but appropriate for binary data. We used random intercept multivariate
regression models with a logit link function to identify predictors of preference for IMC and
potential confounders. Data were structured using the actor partner interdependence model (APIM)

111,112
framework.

In this framework, each individual is represented on one line of data. Variables
include the person’s own characteristics (i.e., “actor” variables—such as the person’s age), the
individual’s partner’s data (e.g., partner’s age) and variables that are the same for both actor and
partner (e.g., marital status). We considered all three types of effects—actor (level 1), partner (level
1) and dyad (level 2)—on an individual’s preference for IMC.

Demographic variables and other explanatory variables significant at p<.10 in bivariate
analysis were examined in exploratory logistic models. Variables with considerable correlation
(Pearson’s r >.60) were not entered into the same model. Model selection proceeded using a manual
stepwise methodology. Statistically significant variables at p<.10 were entered and nonstatistically
significant variables were eliminated one variable at a time in an iterative process. Likelihood ratio
statistics and model parameters were compared after each addition or elimination. Models in which
the estimated variance of the random effect was zero were considered invalid and parameter
estimates ignored. We excluded dyads where one partner was unsure about IMC preference (n=10
dyads). Dyads where both partners were Muslim (n=26 dyads) or Nomiya (n=8 dyads) were

considered non-informational and excluded from analyses relating to preference for IMC.

€. Analysis for outcome 2 (observed uptake of infant male circumcision)

Multivariate logistic regression models were used to identify predictors of
actual uptake of IMC and potential confounders. Since mothers and fathers are not independent and
since the outcome variable is the same for both partners (i.e., there is no within-dyad variability), we

built separate models for mothers and fathers. Model-building proceeded using the manual stepwise
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procedure described above. Muslim and Nomiya participants (n=54 mothers and 40 fathers), who
traditionally practice IMC, were considered non-informational and were therefore excluded from

models.

D.  Results

L. Sample

We approached 629 eligible women for participation in this study (see Figure 4); of

these we enrolled 312 mothers who declined IMC services, 315 mothers who accepted IMC services,
and two mothers (<1%) declined participation. Of the 312 control mothers, 28 (9%) did not give
consent to contact the father of the baby, 32 fathers (10%) could not be traced or were not available
to be interviewed, and 252 fathers (81%) were enrolled. Of the 315 case mothers, 32 mothers (10%)
did not provide consent to contact the father, 43 fathers (14%) could not be traced or were not
available, and 240 fathers (76%) were enrolled. No fathers refused participation outright. A total of
1,120 individuals (627 mothers, 492 fathers, 492 dyads) are included in the analyses.

In comparison to mothers whose partners were not enrolled in the study (n=135), mothers
whose partners did enroll (n=492) were younger (p=.050) and more likely to live with their
spouse/partner (p<.001), to have consulted the father about the IMC decision (p<.001), and to report
circumcised men experience greater sexual pleasure (p=.021). Other maternal variables are similar

between those whose partners were interviewed and those whose partners were not interviewed.



| 629 eligible mothers approached |

* n=252 control couples
* n=240 case couples

Excluded from bivariate + multivariate analysis

(outcome #1: preference for IMC) -—
* Missing on outcome variable (n=6)
* Unsure on outcome variable (n=10)
* Both partners Muslim (n=26)

* Both partners Nomiya (n=8)
NB: categories not mutually exclusive

Couples

v

| \
I
I
|
: |
i Mothers :
I
I
I
I
: |
I
: 312 control mothers 315 case mothers I
\ enrolled enrolled !
‘ ! 1 d
emeeeeePeeeeeE e EREEEw e " w - - -
¢ } :
1 | 312 potential control fathers l I 315 potential case fathers
1
1
1
, | 28 mother does | —u-— ———> | 32 mother does
| | not consent to not consent to
: contact contact
- Fathers
: 32 not traced | €—— > | 43 not traced
1
1
: y v
! ‘ 252 control fathers enrolled l i 240 case fathers enrolled ‘
\
o el $ _______________ i _______ -’
P etdcsh st bbbt akdntabeatindicuiusibnshosk oottt otuatal ~ &
/ \
‘ 492 couples

e

\ N= 444 couples 4

Figure 4. Enrollment flow chart.

2. Characteristics of mothers and fathers enrolled

The median age of mothers was 25 years (Interquartile range [IQR] 21-30) and the

median age of fathers was 32 years (IQR 28-37). Most participants (79% of women and 83% of

39

men) were of Luo ethnicity and the remaining were from 18 different ethnic groups. Close to half of
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fathers were circumcised (45% by mother’s report and 43% by father’s self-report). Ninety percent
of parents (570 women, 439 men) were Christians; 6% (40 women, 31 men) were Muslim; 2% (14
women and nine men) were Nomiya (a Kenyan Christian sect traditionally practicing IMC on the
eighth day of life); and few participants (<1% of mothers and 2% of fathers) reported not belonging
to any religion. Mothers had lower educational attainment, employment, and earnings than fathers.
Most women (73%) were unemployed and 68% reported having earned no income in the previous
month. Among fathers, 23% reported being unemployed and 13% earned no income in the previous
month. At the dyad level, half (49%) of couples were those where both the mother and father were
for the procedure. A third (35%) of couples comprised parents who were both against the procedure
and in the remaining 15%, one partner was for and the other against. In three-quarters (73%) of
couples, both parents were Luo. Most couples lived together (81%) and had two Christian members
(88%). Other characteristics of individuals and dyads are listed in Table V.

3. Analysis 1: Actor preference for infant male circumcision

We first explored characteristics associated with actor preference for IMC using the
actor-partner interdependence model framework. For this analysis, we excluded dyads with either
partner missing on this outcome variable (n=6 dyads) and those where one partner was unsure about
IMC preference (n=10 dyads). Dyads where both partners were Muslim (n=26 dyads) or both
Nomiya (n=8 dyads) were considered non-informational and excluded from analyses relating to
preference for IMC. A total of 444 couples were included in bivariate and multivariate analyses (two
couples met more than one exclusion).

a. Bivariate Analysis

Having a partner who preferred IMC was associated with 27 times increased

odds (OR 27.3 95%CI: 19.0, 39.0) of the actor being for the procedure. As expected, preference for
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IMC is very closely related to uptake; among actors who were for IMC, 81/487 (16.6%) were
controls and, strikingly, just 8 of 401 (2.0%) actors against IMC were cases (OR for being a case in
those for IMC versus those against 246.2 95%CI: 117.5, 515.8).

Using a significance level of p<.05, several actor, partner, and dyad-level factors were
associated with preference for IMC. Actor-level factors associated with preference for IMC in
bivariate analysis include none/postsecondary actor educational attainment (versus
primary/secondary finishers), some actor income (versus none), and high-actor endorsement of MC.
High/low partner educational attainment was the only partner-level factor associated with actor
preference for IMC. Finally, dyad-level factors associated with preferring circumcision for one’s son
include more than six years age difference between dyad members, ethnically discordant couples
(i.e., one partner Luo and the other non-Luo) versus Luo/Luo couples, circumcised father, high/low
dyad education, both dyad members earning some income, and partners not residing together (see

Table VI).
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CHARACTERISTICS OF MOTHERS, FATHERS, AND COUPLES IN SAMPLE
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Mother Father Couples
Characteristic n=627 n=492 n=492
Preference for IMC
For 295 (48) 278 (57)
Against 247 (40) 210 (43)
Not sure 79 (13) 0(0)
Both for 237 (49)
Both against 168 (35)
Mother for, father against 34 (7)
Father for, mother against 37 (8)
Mother not sure 10 (2)
Accepted/Declined IMC
Case 240 (49)
Control 252 (51)
Age
Median (IQR) 25 (21, 30) 32 (28,37)
Difference, median (IQR) 6 (4, 10)
Ethnicity
Luo 493 (79) 409 (83)
Non-Luo 134 (21) 83 (17)
Ethnically concordant, Luo 360 (73)
Ethnically concordant, non-Luo 59 (12)
Ethnically discordant 73 (15)
Circumcision status of father/self
Circumcised 279 (45) 210 (43)
Uncircumcised, not sure 348 (56) 282 (57)
Circumcised (father and mother report) 181 (37)
Circumcised (father report; mother not sure) 9(2)
Circumcised (father report; mother reports 20 (4)
uncircumcised)
Uncircumcised (father and mother report) 223 (45)
Uncircumcised (father report; mother not sure) 22 (4)
Uncircumcised (father report; mother reports 37(8)
circumcised)
Education
None 59 (9) 20 (4)
Primary/Secondary 519 (83) 406 (83)
Postsecondary 49 (8) 66 (13)
Low 62 (13)
Med 356 (72)
High 74 (15)



CHARACTERISTICS OF MOTHERS, FATHERS, AND COUPLES IN SAMPLE

Mother Father Couples
Characteristic n=627 n=492 n=492
Employment
Employed 169 (27) 380 (77)
Unemployed 458 (73) 112 (23)
Both partners employed 126 (26)
Both partners unemployed 101 (21)
Dad employed, mom not 254 (52)
Mom employed, dad not 11 (2)
Income
None 426 (68) 64 (13)
Some 198 (32) 423 (87)
Both earn some 147 (30)
Both earn none 56 (12)
Dad earns some, mom none 274 (56)
Dad earns none, mom some 8(2)
Marital status
Parents live together 400 (81)
Parents do not live together 40 (8)
Discordant answers 52(11)
Religion
Catholic 207 (33) 174 (36)
Protestant 363 (58) 265 (54)
Muslim 40 (6) 31 (6)
Nomiya 14 (2) 9(2)
None 3(0) 11(2)
Both Christian 431 (88)
Both Muslim 26 (5)
Both Nomiya 8(2)
Different religions 25(5)
Endorsement of circumcision scale
median (IQR) 5(4,6) 5(4,6)
04 283 (45) 230 (47)
5-6 341 (55) 258 (53)

Note. Numbers in table are n (%), unless otherwise specified.
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TABLE VI

WITH ACTOR PREFERENCE FOR IMC
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Actor for IMC Actor against IMC
n=487 n=401
Characteristic n(%) n(%) OR (95%CT)
Actor-level factors

Sex

Mother 242 (49.7) 202 (50.4) 97 (.75, 1.27)

Father 245 (50.3) 199 (49.6) ref
Age

Actor age [years], median (IQR) 28 (24, 34) 30 (24, 34) Wilcoxon p=.314
Ethnicity

Luo 409 (83.9) 329 (82.0) 1.15 (.81, 1.63)

Non-Luo 78 (16.0) 72 (18.0) ref
Education

None 32 (6.6) 18 (4.5) 1.60 (.88, 2.91)

Primary/Secondary 390 (80.1) 352 (87.8) ref

Postsecondary 65 (13.4) 31 (7.7) 1.89 (1.20, 2.97)
Employment

Employed 264 (54.2) 212 (52.9) 1.06 (.81, 1.38)

Unemployed 223 (45.8) 189 (47.1) ref
Income

Some 311 (64.0) 223 (55.8) 1.41 (1.08, 1.85)

None 175 (36.0) 177 (44.3) ref
Religion

Catholic 177 (36.3) 145 (36.3) n/a

Protestant 290 (59.6) 249 (62.4)

Muslim 10 (2.1) 0 (0)

Nomiya 4 (.82) 0(0)

None 6(1.2) 5(L.3)
Endorsement of circumcision scale

High (5-6) 337 (69.6) 130 (32.6) 4.74 (3.57,6.31)

Med/Low (0-4) 147 (30.4) 269 (67.4) ref

Partner-level factors

Partner preference

For IMC 416 (85.4) 71 (17.7) 27.2 (19.0, 39.0)

Against IMC 71 (14.6) 330(82.3) ref
Partner ethnicity

Luo 415 (85.2) 323 (80.6) 1.39 (.98, 1.78)

Non-Luo 72 (14.8) 78 (19.5) ref
Partner education

None 36 (7.4) 14 (3.5) 2.40(1.27,4.52)

Primary/Secondary 384 (78.9) 358 (89.3) ref

Postsecondary 67 (13.8) 29 (7.2) 2.15(1.36,3.41)
Partner employment

Employed 259 (53.2) 217 (54.1) .96 (.74, 1.26)

Unemployed 228 (46.8) 184 (45.9) ref



BIVARIATE ANALYSIS OF FACTORS ASSOCIATED
WITH ACTOR PREFERENCE FOR IMC

Actor for IMC Actor against IMC

n=487 n=401
Characteristic n(%) n(%) OR (95%CT)
Partner income
Some 304 (62.7) 230 (57.4) 1.25 (.95, 1.64)
None 181 (37.3) 171 (42.6) ref
Dyad-level factors
Case/Control
Case 406 (83.4) 8 (2.0) 246.2 (117.5,515.8)
Control 81 (16.63) 393 (98.0) ref
Age (continuous)
Couple age difference [years], median (IQR) 7(4,11) 5@3,8) Wilcoxon p=.001
Baby age [days], median (IQR) 5(2,28) 5(2,22) Wilcoxon p=.543
Age (categorical)
Age difference >6 years 244 (50.1) 148 (36.9) 1.72 (1.31, 2.25)
Age difference <=6 years 243 (49.9) 253 (63.1) ref
Ethnicity
Ethnically concordant, Luo 368 (75.6) 304 (75.8) ref
Ethnically concordant, non-Luo 31 (6.37) 53 (13.2) 48 (.30, .77)
Ethnically discordant 88 (18.1) 44 (11.0) 1.65 (1.12,2.45)
Circumcision status of father
Circumcised 242 (46.7) 108 (26.9) 2.68 (2.02, 3.56)
Uncircumcised 245 (50.3) 293 (73.1) ref
Composite variable: ethnicity/circumcision status
Both Luo, father circumcised 150 (30.8) 30 (7.5) 6.28 (4.09, 9.67)
Both Luo, father uncircumcised 218 (44.8) 274 (68.3) ref
Ethnically discordant, father circumcised 62 (12.7) 26 (6.5) 3.00 (1.83, 4.90)
Ethnically discordant, father uncircumcised 26 (5.3) 18 (4.5) 1.82 (.97, 3.40)
Both non-Luo 31(6.4) 53 (13.2) 74 (.46, 1.19)
Education
Low 64 (13.1) 28 (7.0) 2.27(1.42,3.63)
Med 328 (67.4) 326 (81.3) ref
High 95 (19.5) 47 (11.7) 2.01 (1.37,2.94)
Employment
Both partners employed 128 (26.3) 108 (26.9) .95 (.69, 1.29)
Both partners unemployed 92 (18.9) 80 (20.0) .92 (.65, 1.30)
One employed, one not 267 (54.8) 213 (53.1) ref
Income
Both earn some 169 (34.9) 107 (26.8) 1.36 (1.01, 1.83)
Both earn none 39 (8.1) 55 (13.8) .61 (.39, .95)
Some/none 276 (57.0) 238 (59.5) ref
Parents live together 397 (81.5) 357 (89.0) ref

Parents do not live together 90 (18.5) 44 (11.0) 1.84 (1.25,2.71)
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Examination of the ethnicity/circumcision composite variable highlights the complicated
relationship between these variables and IMC preference. Luo/Luo ethnically concordant couples
where the man was uncircumcised were used as the referent group. Being in a Luo/Luo dyad where
the father is circumcised was associated with six times higher odds of preferring IMC in comparison
to the referent group (OR 6.28 95%CI: 4.09, 9.67). Membership in an ethnically discordant dyad,
whether or not the father was circumcised, was also associated with higher odds of preference for
IMC versus the referent category. Finally, concordant non-Luo dyad members were less likely to
prefer IMC than the referent group though this finding was not significant (OR 0.74 95%CI: 0.46,
1.19).

b. Multivariate modeling

To assess the appropriateness of a multilevel modeling, we first computed the
PICC to determine the degree of within-dyad interdependence in preference for IMC. The PICC
value was 0.68 (95%CI 0.61, 0.75) indicating substantial within-dyad interdependence and
suggesting a multilevel modeling approach is warranted.'"'

Many of the multivariate models of interest could not be fit with the available data and model
parameter estimates were unstable. For example, being in a dyad with a circumcised father conferred
70.7, 18.9, and 6.7 times higher odds of preferring IMC in three different models, each controlling
for only one additional parameter (data not shown). Many model estimates were imprecise (e.g.,
odds of endorsing IMC were 174 times higher [95%CI: 29, 1,030] with Luo/Luo circumcised father
dyad versus Luo/Luo uncircumcised father dyad). Construction of a valid multivariable mixed model

was not statistically possible with these data.
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4. Analysis 2: Acceptance of infant male circumcision

a. Bivariate analysis

Multivariable modeling using IMC preference as the outcome variable was
not possible. We therefore explored actual acceptance of IMC for one’s son (i.e., case/control status)
as an outcome. We examined mothers and fathers separately, since dyad members are not
independent and there was no within-dyad variability in the outcome.

In bivariate analysis of mothers, cases and controls were similar in terms of ethnic origin and
current employment status (see Table VII). Women who adopted circumcision for their infant
(cases) were more likely to know the circumcision status of the father and report the father was
circumcised compared to women who declined circumcision for their son (controls). Case mothers
were more likely to have no formal education or to have finished postsecondary education, to be
Muslim or Nomiya and to report some earnings in the previous month. Case mothers were less likely
to be living with their husband/partner and more likely to have high endorsement of MC in questions
that ascertain knowledge, beliefs, and attitudes about MC.

Among fathers, cases and controls were similar in terms ethnic origin, current marital status,
and any income earned in the past month. Fathers who sons were circumcised were more likely to be
circumcised themselves, to have completed no education or post-secondary education, and to be
Muslim or Nomiya and have high endorsement of MC. Fathers whose sons were not circumcised
were more likely to be employed.

b. Multivariate analysis

Separate multivariate logistic regression models for mothers and fathers were
built to predict uptake of IMC in non-Muslim, non-Nomiya participants (Table VIII). Among the

573 women and 452 men, ten (1%) were excluded due to missing data.



TABLE VII

CHARACTERISTICS OF MEN AND WOMEN WHO ACCEPTED CIRCUMCISION FOR THEIR

INFANTS (CASES AND THOSE WHO DECLINED INFANT CIRCUMCISION (CONTROLS)

Mothers (N=627)

Fathers (N=492)

Case Control Case Control
Characteristic N % N % OR p N % N % OR p

Ethnic origin

Other 76 24 58 19 1.39 0.09 42 18 41 16 1.09  0.716

Luo 239 76 254 81 ref 198 83 211 84 ref
Circumcision status of the father/self

Circumcised 196 62 83 27 4.54 <.001 142 59 68 27 392 <001

Uncircumcised/NS 119 38 229 73 ref 98 41 184 73 ref
Highest level of school completed

None 41 13 18 6 2.75 0.001 14 6 6 2 273 0.037

Primary/Secondary 235 75 284 91 ref 187 78 219 87 ref

Postsecondary 39 12 10 3 4.75 <.001 39 16 27 11 1.69  0.050
Currently employed

Yes 87 28 82 26 1.07 0.71 176 73 204 81 0.65  0.044

No 228 72 230 74 ref 64 27 48 19 ref
Current marital status

Does not live with spouse/partner 89 28 62 20 1.59 0.01 28 12 29 12 1.02  0.956

Lives with spouse/partner 226 72 250 80 ref 212 88 223 88
Religion

Muslim/Nomiya 50 16 4 1 14.5 <.001 37 15 3 1 15.01 <.001

Christian/No Religion 265 84 308 99 ref 203 85 247 99 ref
Earning in past month

Some 116 37 82 26 1.64 0.004 206 87 217 87 1.01  0.969

None 197 63 229 74 ref 31 13 33 13 ref
Endorsement of Circumcision Scale

Higher endorsement (5-6) 230 73 111 36 491 <.001 169 71 89 35 452  <.001

Lower endorsement (0—4) 84 27 199 64 ref 68 29 162 65 ref
Agreed with partner about the IMC decision <.001

Did not consult partner about IMC 41 13 38 12 0.813 0.40 3 1 2 1 1.18  0.857

Did not agree/NS 4 1 70 23 0.043 <.001 4 2 68 27 0.04 <.001

Agreed 268 86 202 65 ref 230 97 181 72 ref

1%



CHARACTERISTICS OF MEN AND WOMEN WHO ACCEPTED CIRCUMCISION FOR THEIR
INFANTS (CASES AND THOSE WHO DECLINED INFANT CIRCUMCISION (CONTROLS)

Mothers (N=627)

Fathers (N=492)

Case Control Case Control
Characteristic N % N % OR P N % N % OR P
Primary decision maker* 40.2 <.001 8.76 0.03
3
Mother 120 38 79 25 41 17 64 26
Father 161 51 218 70 181 76 173 70
Both parents 30 10 4 1 14 6 6 2
Other 4 1 11 4 3 1 5 2
All reasons for primary decision maker n/a n/a
choosing IMC (categories not mutually
exclusive)
Protection against HIV 191 78 n/a 194 81 n/a
Protection against STI 247 61 156 65
Penile hygiene 175 56 163 68
Religious reason 33 10 23 10
Other 65 21 46 19
All reasons for primary decision maker n/a n/a
declining IMC (categories not mutually
exclusive)
Pain n/a 181 58 n/a 161 64
Risk 141 45 124 49
Did not want in infancy 110 35 111 44
Partner did not want 65 21 38 15
Against culture 45 14 62 25
Other/Not sure 28 9 26 10
If you have another baby boy, you will want 432 <.001 328 <.00
him to. . .* 1
Be circumcised birth-8wk 309 98 50 16 232 97 41 16
Be circumcised 9wk to 8yr 4 1 79 25 3 1 55 22
Be circumcised 9yr to 17yr 0 0 70 22 2 1 45 18
Be circumcised 18+ yr 0 0 91 29 1 0 89 35
Remain uncircumcised 1 0 10 3 0 0 18 7
Not sure 1 0 12 4 0 0 4 2

Note. ND=No difference; NS=Not sure; IMC=infant MC; STI=Sexually Transmitted Infection.*Chi-square value given instead of OR.

414



TABLE VIII

MULTIVARIATE LOGISTIC REGRESSION MODEL RESULTS OF FACTORS PREDICTING ACCEPTANCE
OF IMC IN NON-MUSLIM, NON-NOMIYA MOTHERS (A) AND FATHERS (B)

A. Non-Muslim, non-Nomiya mothers (N=566)

Unadjusted odds of Adjusted odds of
Variable accepting IMC accepting IMC" 95% CI p

Couple’s ethnicity / MC status of father

Father circumcised, both partners Luo 7.91 5.47 3.08,9.69 <.001

Ethnically discordant partnership 3.05 1.92 1.00, 3.67 0.050

Both partners non-Luo 1.16 0.56 0.29, 1.09 0.089

Mother not sure about ethnicity / MC status of father 0.43 0.56 0.22,1.45 0.233

Father uncircumcised, both partners Luo ref ref — —
Highest level of school completed

None 2.94 3.86 1.82,8.22 0.001

Postsecondary 5.13 4.83 1.97,11.83 0.001

Primary/Secondary ref ref — —
Current marital status

Does not live with spouse/partner 1.69 2.98 1.77,5.04 <.001

Lives with spouse/partner ref ref — —
Endorsement of MC scale

Higher (score 5-6) 4.89 4.38 2.84,6.76 <.001

Lower (score 0—4) ref ref — —
Parental agreement

Parents agreed 3.06 5.00 2.90, 8.60 <.001

Did not agree/NS/Did not consult father ref ref — —

0S



MULTIVARIATE LOGISTIC REGRESSION MODEL RESULTS OF FACTORS PREDICTING ACCEPTANCE
OF IMC IN NON-MUSLIM, NON-NOMIYA MOTHERS (A) AND FATHERS (B)

B. Non-Muslim, non-Nomiya fathers (N=449)

Unadjusted odds of

Adjusted odds of

95% CI

Variable accepting IMC accepting IMC* p
Father’s ethnicity / MC status
Luo, circumcised 6.14 3.96 2.33,6.73 <.001
Non-Luo 0.98 0.52 0.27,0.98 0.043
Luo, uncircumcised ref ref — —
Endorsement of Circumcision Scale
Higher endorsement (5-6) 4.22 3.79 2.42,5.93 <.001
ref ref — —

Lower endorsement (0—4)

Note. MC=Male Circumcision; ND=No Difference; NS=Not Sure.

?Adjusted for other variables listed

IS
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In the final model selected for mothers, the following characteristics were all associated with
acceptance of IMC: not residing with the husband/partner, agreeing with the husband/partner about
the IMC decision, higher endorsement of MC and having either no education or having finished
postsecondary education (versus primary and secondary school finishers). The relationship between
acceptance of IMC and ethnicity and circumcision status of the father is complex. Using couples
where both partners are Luo and the father is uncircumcised as the reference group, women who
were in partnerships where both members were Luo and the father is circumcised had more than five
times higher odds of accepting IMC (OR=5.47; 95%CI 3.08, 6.69). Using the same reference group,
women in ethnically discordant partnerships had twice the odds of accepting IMC (OR=1.92; 95%CI
1.00, 3.67) and women in partnerships where both partners were non-Luo had lower odds of
accepting IMC (OR=0.56 95%CI: 0.29, 1.09), though the latter was not statistically significant
(p=-089). The variable that explained the most variance in accepting IMC among mothers in
multivariate analysis was the couple ethnicity/circumcision composite variable (Wald x* 48.5),
followed by endorsement of MC (Wald > 44.5).

In the multivariate logistic regression model for fathers (Table VIII), the following variables
were associated with accepting IMC: high endorsement of circumcision (OR=3.79; 95% CI 2.42,
5.93), and being circumcised and Luo (versus uncircumcised and Luo; OR=3.96; 95% CI 2.33,
6.73). After adjusting for MC endorsement, non-Luo fathers were less likely to accept IMC for their
son in comparison to uncircumcised Luo fathers (OR=0.52 95%CI: 0.27, 0.98).

5. Decision-making in infant male circumcision

The father was the primary IMC decision-maker in the majority of instances

according to interviews with mothers and fathers (60% and 72%, respectively). Mothers who had
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their sons circumcised were less likely to report the father was the primary decision-maker in
comparison to mothers who declined IMC services (51% versus 70%).

When asked all the reasons why the primary decision-maker chose IMC, 315 mothers gave
20 unique, unprompted reasons; the four most frequent reasons were protection against HIV (78%),
protection against STI (61%), penile hygiene (56%), and religious reasons (10%). Fathers reported
similar reasons (see Table VII), though a greater proportion of fathers than mothers reported hygiene
was a reason for choosing IMC (68% versus 56%).

Controls were asked the reasons that the primary decision-maker had declined IMC and 312
mothers gave 19 unique responses. The most frequently cited reasons among mothers were pain
(58%), risk (45%), desire to defer circumcision to an older age (35%), the partner being against the
circumcision (21%), and going against cultural tradition (14%). The variable was scored as “risk” if
the mother cited bleeding, infection, swelling, injury, damage to the penis, lidocaine toxicity, or
death as the reason for declining IMC. Responses from fathers were similar (Table VII), though
fathers were more likely than mothers to cite going against cultural tradition as a reason for not
circumcising.

Nearly all cases (98% of mothers and 97% of fathers) said that they would prefer to have a
future son circumcised in infancy. Although only 16% of control parents preferred a future son to be
circumcised during early infancy, 76% of mothers and fathers declining infant circumcision reported

a preference for a future son to be circumcised at a later age.

E. Discussion
To our knowledge, this is the first study of factors associated with uptake and decision-

making surrounding IMC in sub-Saharan Africa among parents who are actually offered the service.
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Comparison of parents who accept and those who decline IMC and their reasons for doing so were
achieved through our case-control study design. Adjusting for confounders, we found that
circumcised Luo fathers had an increased likelihood of accepting IMC. Although the primary stated
motivation for having a son circumcised may be health- or hygiene-related, social acceptability of
IMC among circumcised fathers appears to play a large role in the acceptability and uptake of IMC,
consistent with findings from the United States’' In Nyanza Province, where this study was
conducted, approximately 235,000 adolescent and adult circumcisions have been achieved in the last
three years with a goal of an additional 200,000 to be performed by the end of 2013.'"* As adult MC
becomes more prevalent, demand for IMC is likely to increase. Future programming should design
messages specifically for adult men who become circumcised to educate them about the availability
and benefits of IMC.

Agreement between the mother and father about the IMC decision was clearly important in
the decision-making process. Where disagreement about IMC existed, fathers were more likely than
mothers to oppose IMC, indicating that IMC might be more acceptable among mothers. This finding

is consistent with our previous studies of adult MC and those of others from sub-Saharan Africa®* >

60-6% and suggests that fathers have more decision-making power over IMC than do mothers.
However, it is notable that when parents disagreed about IMC, the decision not to circumcise tended
to predominate, regardless of whether the mother or father was the one to decline. For example,
when the father was against the procedure and the mother for it, only two out of 41 infants (5%)
were circumcised. Similarly, when the mother was against the procedure but the father for it, only
one out of 23 infants (5%) were circumcised.

Our results indicate cases and controls agree that protection against diseases and improved

penile hygiene are main reasons to choose IMC. However, all mothers received a health talk that
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included information about the benefits and risks of IMC before enrolling in the study, which likely
influenced responses. Remarkably, while controls declined circumcision for their infant, nearly all
(92%) expressed the desire for their son's circumcision at some age.

Pain and perceived health risks to the infant, including bleeding, swelling, infection, and
penile damage are the major barriers reported by those declining IMC services. Even among those
accepting IMC, 25% report pain as the primary reason not to circumcise a baby boy. Educational
campaigns and counseling about pre- and postoperative pain control and the low risk of
complications will be needed in IMC programs.

Limitations of our study include the potential bias associated with convenience sampling and
the inability to record the number of mothers screened for participation. Additionally, since
eligibility for the study required that the parent had made a decision about IMC, those parents who
were undecided were unlikely to be screened and asked to participate again after they had made an
initial decision. Such parents might have been different from those enrolled into the study. Our
results might not be generalizable to non-circumcising communities in Kenya, or to the general
population in Nyanza Province, since recruitment took place from government facilities and
particularly from maternity wards. The majority of women (56%) in Nyanza Province do not deliver

in a heath care facility.'"*

However, since 81% of women in Nyanza receive antenatal care from a
provider in the government sector and 93% of infants receive the Bacillus Calmette-Guérin
vaccine,''* promoting IMC at government facilities among perinatal women may be a feasible
approach to scale-up of services. Finally, the lack of variation in preference for IMC limited our

ability to use multivariate modeling techniques to identify predictors of actor preference for IMC

among mothers and fathers simultaneously, while controlling for confounding variables.
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Our results are useful for identifying measures that will likely reduce barriers and increase
access to IMC services. As MC programs are scaled up in sub-Saharan African countries,
transitioning from adolescent and adult circumcision services to infant circumcision will be prudent

for sustained, cost-efficient HIV prevention.



IV. SAFETY OF OVER TWELVE HUNDRED INFANT MALE
CIRCUMCISIONS USING THE MOGEN CLAMP IN KENYA
A. Abstract
1. Background
Several sub-Saharan African countries plan to scale-up IMC for cost-efficient HIV
prevention. Little data exist about the safety of IMC in East and southern Africa. We calculated AE
rate and risks for AEs associated with introduction of IMC services at five government health
facilities in western Kenya.
2. Methods
The AE data were analyzed for IMC procedures performed between September 2009
and November 2011. Healthy infants aged <2 months and weighing =2.5 kg were eligible for IMC.
Following parental consent, trained clinicians provided IMC services free of charge under local
anesthesia using the Mogen clamp. Odds ratios and 95%Cls were used to explore AE risk factors.
3. Results
A total of 1,239 IMC procedures were performed. Median age of infants was 4 days
(IQR=1, 16). The overall AE rate among infants reviewed postoperatively was 2.7% (18/678;
95%CI: 1.4, 3.9). There was one severe AE involving excision of a small piece of the lateral aspect
of the glans penis. Other AEs were mild or moderate and were treated conservatively. Babies one
month of age or older were more likely to have an AE (OR 3.20; 95%CI: 1.23, 8.36). The AE rate

did not differ by nurse versus clinical officer or number of previous procedures performed.
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4. Conclusion
The IMC services provided in Kenyan government hospitals in the context of routine
IMC programming have AE rates comparable to those in developed countries. The optimal time for

IMC is within the first month of life.

B. Background

Male circumcision has been practiced for cultural and religious reasons for more than 4,000
years.'® Although MC has been associated (often spuriously) with various behaviors and health
outcomes over the centuries, recent epidemiological and biological evidence demonstrates MC
confers several health benefits. These include reduced risk of heterosexual HIV acquisition in men
by 50%—-60%, reduced risk of GUD and ulcerative STIs, and reduction in oncogenic HPV incidence

1-4, 103

and penile cancer. Benefits to female sexual partners of circumcised men include reduced risk

of bacterial vaginosis, TV, and cervical cancer.?®>1: 23106

In addition, boys circumcised in infancy
have reduced risk of UTIs in the first year of life and avoid pathologies of the foreskin, including
phimosis, paraphimosis, and balanitis that may be medical indications for MC.'®>°

Global prevalence of MC varies widely, ranging from greater than 80% in the Middle East,

115
I

North Africa, and West Africa to less than 20% in Europe, most of Asia, and Latin America. ~ In

East and southern Africa, ethnicity is a major determinant of circumcision practices. Among

circumcising communities in this region, MC is typically performed during adolescence.'" I

n
Kenya, an estimated 86% of men aged 1549 are circumcised, the vast majority during

adolescence.''* Infant circumcision is little-known and infrequently practiced in Kenya and

throughout East and southern Africa.'"
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Following the results of three RCTs demonstrating the protective effect of MC against HIV
acquisition, the WHO and UNAIDS recommended scale-up of MC services in areas with low
prevalence of MC, high HIV burden, and where the disease is primarily transmitted through
heterosexual sex.’ Roll-out of adolescent and adult MC services is now underway in 14 countries in

113

East and southern Africa. ~ To date, the focus of research and program implementation has been

29, 54,55
C.>n

primarily on adult M In comparison to adolescent and adult MC, the circumcision of an

infant is less expensive, safer, easier to perform, and likely to reduce the chance of risk

#4699 Two recent cost-effectiveness analyses have found IMC is cost-saving for HIV

compensation.
prevention under a wide variety of conditions, including those that prevail in many African

nations.'*** As MC is scaled-up, governments are likely to shift efforts toward IMC for long-term,
sustainable HIV prevention along with other benefits. If IMC programs are to be effectively rolled-
out, providing safe surgical services will be of paramount importance. This paper reports rate, type

and severity of AE measured as part of provision of IMC services in Nyanza Province, Kenya where

IMC is not traditionally practiced.

C. Methods

We partnered with the Kenyan Ministry of Health to introduce IMC services in five
government health facilities in three districts in Nyanza Province, western Kenya. The data for this
analysis come from two sources: (1) a case/control study''® examining factors associated with
parental acceptance of IMC services where infants were actively followed-up postoperatively
(research infants), and (2) routine monitoring of IMC services where postoperative follow-up was
passive (non-research infants). In the research study, “case” parents were those who accepted IMC

for a son and “control” parents had declined IMC services for an eligible son. We used safety data
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from babies who were circumcised. Information on demographic characteristics of parents and
parental satisfaction with IMC was recorded for research infants but not for non-research infants.
The following information was collected as part of routine monitoring of IMC services for all
infants: date and location of procedure, name of parent/guardian, weight of baby, date of birth of
baby, IMC provider and cadre, date of follow-up (if any), and type and severity of any intra-
operative or postoperative AE. The IMC services were available to term male neonates and infants,
aged <2 months, weighing =2.5 kg, generally healthy (e.g., absence of fever and jaundice), and
without an anomaly of the genitals. All mothers (and fathers, if present) were counseled on the
benefits and risks of IMC and provided written informed consent for the procedure prior to surgery.
The IMC services were provided on a voluntary basis to all infants free of charge by a trained
nurse or clinical officer (similar to a physician’s assistant) using the Mogen clamp method. A dorsal
penile nerve block of 0.15 mg per kg of 2% lidocaine, diluted with an equal amount of water for
injection, was administered for intra-operative analgesia. Parents were given verbal and written
instructions on postoperative wound care in their language of choice (English, Kiswahili, or
DhoLuo), a 50 ml bottle of petroleum jelly to apply to the wound, a 50 ml bottle of acetaminophen
(paracetamol) for postoperative analgesia, and one disposable diaper. All parents were asked to
return to the health facility with the infant three to four days following IMC to assess progress of
wound healing. Research participants were given a transport stipend (approximately USD$1.50)
upon return to the health facility for the postoperative review and were actively followed-up if they
did not return. Active follow-up included calls to the parents, attempted tracing, and home visits to
review the wound postoperatively. Non-research infants were not given a stipend and were not
called or traced if they failed to return for review. We used a standardized data collection form for

documenting AEs that was adapted from our earlier trial of adult MC for HIV prevention in Kisumu’
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and was completed by an IMC-trained clinician. All parents were given the telephone number for an
IMC hotline, staffed by an IMC-trained clinician, and instructed to call with any questions or
concerns.

This analysis is largely descriptive in nature. We report medians, IQRs, and proportions, as
appropriate. Differences in AE rates by provider type, provider experience level, and age of baby
were computed using ORs. Data were entered into Microsoft Access 2007 (Microsoft Corporation,
Seattle, Washington) and imported into Stata/IC 12.1 for Mac (StataCorp, College Station, Texas)
for analysis. The University of Illinois at Chicago Institutional Review Board and the Kenyatta
National Hospital Ethics and Research Committee provided ethical approval for the research study.
Data on infant safety in non-research participants was collected according to Government of Kenya

monitoring and evaluation guidelines for routine IMC services.

D.  Results

Between September 1, 2009 and November 29, 2011, 1,261 babies were registered for IMC
at the five facilities where the procedure was offered. Of these, 22 infants (2%) were excluded from
surgery due to contraindications discovered after entry into the surgical register: eleven with penile
anomaly (nine hypospadias, one epispadias, one micropenis), five with dense foreskin adhesions,
two with fever, two with impetigo, one with severe phimosis, and one reason was not recorded. All
but the last of these were referred to a pediatric surgeon who was a coinvestigator in the study or to a
nurse at the health facility where the IMC took place.

Fifty-one providers performed 1,239 IMC procedures (74% of procedures were provided by
10 clinicians). Three hundred and eight infants (25%) were research infants and the remaining 931

infants were non-research infants. The median age of babies circumcised was four days (IQR 1-16).
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Among research infants, 294 of 308 infants (95%) were reviewed postoperatively. The postoperative
review rate among non-research infants was 41% (384/931). Other characteristics of research and
non-research infants are listed in Table IX.

Most postoperative reviews (96%) occurred within one week of surgery. The remaining 4%
occurred up to 45 days following IMC. Seven research infants had an IMC-related AE (AE rate
2.4%, 95%CI: 0.6, 4.1). One research infant had two AEs, for a total of eight AEs in this group.
Among non-research infants returning for review, the AE rate was 2.9% (11/384, 95%CI: 1.2, 4.5).
Therefore, there were a total of 19 AEs detected in 18 unique infants out of 678 infants reviewed
postoperatively (Total AE rate 2.7%, 95%CI: 1.4, 3.9). Out of the total 1,239 infants circumcised,
the AE rate was 1.5% (95%CI: 0.8, 2.1). We had one severe AE involving excision of a small piece
of the dorsolateral aspect of the glans penis. Other events were classified as mild or moderate and
treated conservatively (see Table X). These included: intra-operative or postoperative bleeding
arrested with pressure (n=7) or sutures (n=3), postoperative abrasion (n=3), and wound infection
(n=5).

The AEs were more common in older babies; 7/205 babies aged one month or older (3.4%)
experienced an AE, in comparison to 11/1,007 babies (1.1%) less than one month of age (OR=3.20,
p=.02). There was no difference in AE rate by type of provider or experience level of provider
(Table XI).

Nearly all (282/294, 96%) parents of research infants reported being “very satisfied” with
IMC services received. All parents of research infants returning for review who were asked said they
would choose circumecision for their son, if they could do it again. We did not ask non-research

parents about satisfaction or the decision to circumcise again.



TABLE IX

CHARACTERISTICS OF RESEARCH AND NON-RESEARCH IMC PROCEDURES

Research Infants
(active follow-up)

Non-research Infants
(passive follow-up)

n=308 n=931

n % n %
Postoperative follow up
Yes 294 95.5 384 413
No 14 4.5 547 58.8
Age, days [median (IQR)] 7(1,26) 4(1,10)
Provider type
Nurse 233 75.7 590 63.4
Clinical Officer 75 24.4 326 35.0
Missing 0 0.0 15 1.6
Experience level of provider
<10 procedures 73 23.7 221 23.7
10+ procedures 234 76.0 674 72.4
Missing 1 0.3 36 3.9
Satisfaction with IMC at postoperative visit
Very satisfied 282 95.9 N/A
Somewhat satisfied 11 3.7 N/A
Somewhat dissatisfied 1 0.3 N/A
Very dissatisfied 0 0.0 N/A
Would circumcise son again®
Yes 293 99.7 N/A
No 0 0.0 N/A
Missing 1 0.3 N/A

Note. IQR; N/A, Not applicable.

*Question wording: “If you were to do it again, would you circumcise your baby?”
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TABLE X

TYPE AND FREQUENCY OF ADVERSE EVENTS AND OTHER EVENTS

Research Non-research
Infants Infants
n=308 n=931
n (%) n (%)
IMC-related AEs
Severe AE
Damage to the glans 0(0.0) 1(0.1)
Mild/Moderate AE
Intra-operative bleeding—suture required 1(0.3) 2(0.2)
Intra-operative bleeding—resolved with pressure 2 (0.6) 2(0.2)
Post-operative bleeding—resolved with pressure 1(0.3) 2(0.2)
Infection 2 (0.6) 3(0.3)
Meatal abrasion 2 (0.6) 1(0.1)
Sub-total: 8 (2.6) 11(1.2)
Other Events
Too little foreskin removed 3(1.0) 6 (0.6)
Impetigo/rash not involving genitals 1(0.3) 2(0.2)
Postoperative fever without other symptoms, not IMC related 0(0.0) 2(0.2)
Subtotal: 4(1.3) 10 (1.1)

Note. AE, adverse event; IMC, infant male circumcision.



TABLE XI

ADVERSE EVENT RATE AND RISK FACTORS FOR ADVERSE EVENTS
IN RESEARCH AND NON-RESEARCH CIRCUMCISIONS

Research Infants Non-research Infants )
(active follow-up) (passive follow-up) Combined
n=308 n=931 N=1,239
AE rate (reviewed post-op) 7/294 (2.4%; 95%CI: 0.6, 4.1) 11/384 (2.9%; 95%CI: 1.2, 4.5) 18/678 (2.7%; 95%CI: 1.4, 3.9)
AE rate (all procedures) 7/308 (2.3%; 95%CI: 0.6, 3.9) 11/931 (1.2%; 95%CI: 0.5, 1.9) 18/1239 (1.5%; 95%CI: 0.8, 2.1)
AEs IMCs % OR p AEs IMCs % OR P AEs IMCs % OR p

Provider type 0.80 0.79 0.97  0.96 097 0.96
Nurse 5 233 2.1 7 590 1.2 12 823 L.5
Clinical Officer 2 75 2.7 4 326 1.2 6 401 L.5
Experience level 246 025 1.15  0.84 1.56 0.38
<10 procedures 3 73 4.1 3 221 14 6 294 2.0
10+ procedures 4 234 1.7 8 674 1.2 12 908 1.3
Baby's age 2.72  0.20 327  0.06 320 0.02
Age 30+ days 3 68 44 4 137 29 7 205 34
Age <30 days 4 240 1.7 7 767 0.9 11 1,007 1.1

S9
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E. Discussion

There are few published reports on safety of IMC in developing country settings.'"” The
available data show AE rates associated with IMC vary widely by setting, type of provider, method
used, and classification of what constitutes an AE. A recent review found that the median AE rate
following neonatal and IMC was 1.5% (range 0%—16%) among 16 prospective studies from 12
countries.” The median rate of serious AE was 0% (range 0%—2%). The review did not include any
studies in which the Mogen clamp method was used. We are aware of only one other study reporting
AE rates from East Africa, where IMC is rarely performed.''” In that Tanzanian study, 368 infants
were circumcised using the Plastibell device with an overall AE rate of 2.8% and no serious AEs.
Our observed AE rate of 2.4% among research infants and 2.9% among non-research infants is
consistent with the lower range of AEs reported from studies conducted in the developing world."'””
2! Lack of consistency in ascertainment and definition of AEs contributes to the wide range of
published AE rates. For example, we elected not to include cases of too little foreskin removed (n=9)
in our AE calculations because this is not a medical adverse event, per se. Others have chosen to
include this type of event, because re-breaking of adhesions and corrective surgery may be necessary
in the future. If we included these cases in our count of AEs, the overall AE rate among those
returning for postoperative review would be 4.0% (27/678; 95%CI: 2.5, 5.5).

The wide variation in AE rates reported in the literature may be due to differences in
experience and training of provider, traditional versus medical IMC, device used, location of
procedure, and age of infant. In this study, IMC was provided in a healthcare setting by trained
medical providers (nurses or clinical officers) using sterile equipment on neonates and young infants

(=2 months of age); factors that likely contributed to our low observed AE rate. We found no

difference in AE rates by provider type, a finding that supports the inclusion of trained nurses as
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IMC providers. Infants one month of age or older had more than three times the odds of
experiencing an AE and this result was statistically significant (p=.02) despite the relatively small
number of events, which suggests that the optimal time for IMC is in the first month of life. That

122,123

IMC is safer at younger ages is consistent with the few published reports on this topic and

reinforces the WHO recommendation that IMC be performed within the first two months of life.'*
Early AEs following neonatal or infant circumcision are generally minor and treatable. These
include bleeding resolved with conservative management or suturing, minor infection resolved with
antibiotic therapy, pain that can be managed with analgesic therapy, problems with incomplete
separation or retention of Plastibell or other disposable device used in circumcision, and parental

dissatisfaction with appearance. 125,126

The AEs we observed in this study are consistent with these
early minor events. More rarely, severe or life threatening AEs following IMC have been reported.
These complications can be early or late and include complete denudation of penile shaft skin,
formation of skin bridges between the shaft and glans, damage to the penis including partial or
complete amputation or necrosis, damage to the urethra, buried or trapped penis, and meatal

. 126-129
stenosis.

We did not actively follow infants after the initial review, usually occurring within
one week of the procedure. Therefore, we cannot exclude the possibility of serious late AEs.
However, we did not receive telephone calls or follow-up visits from parents with concerns about
late complications and we offered treatment of AEs free of charge.

This analysis has several limitations. We did not record information about the number or type
of phone calls between study staff and parents who had questions or concerns about IMC. Our

follow-up period was relatively short and the routine monitoring data did not collect several

variables of interest potentially associated with AE risk (e.g., hygiene practices). Nevertheless, this
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study provides valuable data on AE rate and type in an area where IMC is little-practiced and
relatively few published reports on this topic exist.

The rate at which non-research parents brought their infant back for the three-to-four day
postoperative review was low at 41%. However, the AE rate among non-research infants was
comparable to that among research infants (2.9% versus 2.4%), and the latter group had a 95%
follow-up rate. Review rates for IMC may be low in the absence of financial reimbursement for
transport costs and active follow-up.

Our study shows IMC services can be provided safely by nurses and clinical officers and
with high parental satisfaction in a developing country setting where infant circumcision is little-
known and rarely practiced. These results are consistent with the two-month cut-off period
recommended by the WHO, and suggest that the optimal time for IMC is the first month of life.
Targeted efforts should be made to encourage parents to bring their children for IMC within the first
month of life. Our findings are informative for policy makers who seek to scale-up IMC services for

long-term, sustainable HIV prevention and for circumcision's other health benefits.



V. CONCLUSION
Male circumcision is one of the few HIV prevention strategies with proven efficacy and it
does not rely on sustained adherence. Modeling studies indicate MC would be more cost-effective
than treatment as prevention and antiretroviral therapy scale-up in hyperendemic settings.*® Scale-up
of VMMC in Kenya began in 2008 with an initial goal of circumcising 426,000 15-49 year old HIV-

negative men in Nyanza Province by 2013."°

This first phase of MC scale-up is termed the “catch-
up” phase, because it targets men most at risk of acquiring HIV in the short-term. As of December
2011, Nyanza Province had achieved more than 220,000 circumcisions (and Kenya achieved
273,000 of the 860,000 country-wide target) and is on track to complete the catch-up phase before

3131 The relative maturity of the Kenyan program provides an

any other priority country.
opportunity, unique in sub-Saharan Africa, to study pending operations research issues surrounding
MC scale-up and the transition to IMC. Findings from the Kenyan context could be of use to other
priority countries as they expand VMMC service delivery.

The impact of MC interventions will be undermined if men engage in significant levels of
risk compensation. However, the evidence supporting risk compensation is limited. Two small
qualitative studies explored men’s behavioral changes after MC and found a minority of men may
engage in riskier practices."**'** Several cross-sectional studies indicate there exists the potential for
risk compensation because of incorrect knowledge about MC (e.g., belief that MC is fully protective
against HIV),"** belief that circumcised men do not need to worry about using a condom,"** or
because some respondents report an intention to engage in riskier behavior, since they perceive the

availability of MC lowers their risk of infection.'*® A small randomized trial of a risk-reduction

counseling intervention following VMMC in South Africa recruited men at circumcision and re-
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interviewed them three months later. The authors found that control group men (n=75) increased
unprotected vaginal intercourse from a mean of 3.5 occasions (sd 5.7) in the previous month at
baseline to a mean of 6.6 occasions (sd 11.5) at follow-up, whereas the intervention group decreased
reported unprotected vaginal intercourse from a mean of 4.8 occasions (sd 8.9) to 1.9 (sd 4.0) over
the same period."”” However, it is unclear whether the control group session, which comprised a one-
hour informational talk “that included a brief segment on HIV-prevention education information™ is
comparable to the counseling given to men routinely undergoing VMMC.

Evidence from cohort studies and the three African RCTs, which were larger and involved
longer follow-up periods, have consistently failed to detect risk compensation. This evidence
includes a prospective cohort study occurring before the RCT results were published,” the three MC
for HIV-prevention RCTs,' a nested cohort study within the Kenyan RCT,*’ a three-year extended
follow-up study after randomization was halted in the Ugandan RCT,* a two-year prospective
cohort study in Kenya,'** and the current analysis. Our own assessment used robust statistical
methods to analyze the potential for risk compensation over a six-year follow-up period. We found
that both circumcised and uncircumcised men decreased condom use over time and that circumcised
men had 0.17 higher odds of no condom use at last sex, adjusting for confounders including marital
status. There was no evidence of risk compensation in the other three sexual behavioral variables
(sex the same day as meeting someone in the previous six months, >2 sexual partners in the previous
six months, and transactional sex in the previous six months). Viewed in the context of the available
literature, our results indicate further examination of risk compensation may not be warranted.
Results from our study and others indicate condom use declines over time after MC. Novel ways of
encouraging men to use condoms consistently—regardless of their circumcision status— are

urgently needed.
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One of the many advantages of IMC over adult MC is that risk compensation is less likely to
occur, since boys grow up habituated to their circumcision status. For this and other reasons, the
WHO/UNAIDS recommend IMC for long-term, cost-efficient HIV prevention.” The Kenyan
government’s national strategy for scale-up of VMMC outlines a plan to transition from adolescent
and adult MC to predominantly IMC.** As discussed above, the relative maturity of the Kenyan
VMMC program makes the country uniquely situated to conduct MC operations research. Timely
development of a safe and effective strategy for IMC scale-up will be needed in Kenya before any
other priority country.

Our study of IMC in Kenya found IMC can be delivered safely in routine clinical settings
and identified important barriers to uptake and reasons for accepting or declining IMC. The consent
of the father was crucial to parents choosing IMC, as was agreement between the parents about the
IMC decision. Only 13% of mothers did not consult the father before making the IMC decision.
Pain, risk, and desire to defer IMC until an older age were the most commonly reported barriers to
circumcision. Protection from HIV and better penile hygiene were the most commonly reported
facilitators. Based on these results and the observed high rate of home-based maternal delivery in
Kenya, there is need to reach women and their male partners before delivery, as well as parents who
deliver at home, to achieve high rates of IMC uptake. Research is needed to explore novel
approaches for involving the fathers in IMC decision-making as early as possible and providing safe
and convenient IMC services to babies who are born at home.

The current context of delivery of perinatal care in Kenya provides several opportunities for
integrating IMC education and circumcision services into existing care structures and for identifying

novel approaches for IMC scale-up. These opportunities include:
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Educational talks at health facilities. Nearly all expectant mothers (94%) in Nyanza
Province receive some antenatal care from a skilled provider."*® At government health
facilities mothers accessing perinatal services are routinely given informational group
talks about a variety of health topics (e.g., breastfeeding, safe delivery,
immunization). Nurses at the maternal child health clinic could be trained to give
informational talks to perinatal women about IMC. Health facilities routinely record
the frequency and content of health talks and report this information to the District
Health Records and Information Officer each month. Therefore, IMC talks could be
integrated into this existing infrastructure and tracked using available systems.
Community-based counseling. Kenya has implemented a community strategy
wherein each health facility has at least one community unit, which comprises
approximately 50 community health workers (CHWSs). Each CHW is responsible for
between 20 and 100 homes. The role of the CHW is to visit each home at least once
per month and serve as a link between the community and the health facility. The
CHWs record several health indicators for each home under their stewardship.
Indicators include: the number of pregnant women, the number of recent deliveries,
and the vaccine coverage of any children in the home, among others. The CHW
reports information on these indicators at a monthly Community Unit meeting
attended by health facility staff. Under this system, every household is covered by
one CHW. The CHWs could be trained to counsel pregnant and postnatal mothers
and their male partners at home about IMC, and referral for IMC could be an
additional indicator reported by CHWSs. As is the case under existing adult VMMC

service delivery, CHWs could be compensated for their time in counseling and
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referring clients. Indeed, the Kenyan government encourages this arrangement, since
CHWs are otherwise an unpaid cadre of health workers.

3. Community-delivered IMC services. Retired and unemployed health workers living
in rural communities have recently been targeted by the Kenyan MOH to be used by
health facilities to augment their community programs, including skilled home-based
deliveries."”” The Kenyan MOH targets this group of health providers because of their
high level of training, underutilization, and close connection to the community. These
“domiciliary midwives” have medical training, nursing or clinical officer licensing,
and reside in the community. This cadre of workers could be trained to provide IMC
services (including counseling) and could refer mothers to health facilities for IMC
or, if the mother is unable to reach the health facility before her child turns two
months old (the cutoff for IMC surgery), the domiciliary midwife could offer
circumcision in the home.

With relative ease, IMC programmers could capitalize on existing health infrastructure
targeting perinatal women. This could include integrating IMC education into facility-based
perinatal health talks and training community health workers to provide information about IMC and
referral to the health facility for the procedure. These measures would address two major barriers to
IMC uptake identified by our study: providing prenatal IMC counseling would give parents more
time to discuss and agree about IMC, and providing IMC information in the community would
directly involve fathers in IMC decision-making. These efforts alone, however, may not be enough
to ensure high uptake of the procedure. Just 44% of mothers in Nyanza deliver in a health facility'*®
and the most commonly cited reason for delivering outside a facility is distance to the facility and

lack of transport (46% of women delivering outside a health facility cited this as a reason for not
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delivering in a clinical setting). Difficulties relating to distance and transport would also likely be a
barrier to accessing IMC services. Therefore, training domiciliary midwives as community-based
IMC providers would be an innovative way of directly involving fathers and ensuring parents could
access surgical services before the two-month cutoff period.

Male circumecision is an important tool in the limited armamentarium of HIV-prevention
interventions for sub-Saharan Africa. Results from the analyses presented in this dissertation indicate
concerns about risk compensation following MC are not supported by available evidence and IMC is
a promising avenue for future programs. More research will be needed to explore the most

efficacious and cost-effective ways of delivering safe IMC services.
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APPENDIX A

DISTRIBUTION OF MARGINAL STRUCTURAL MODEL

WEIGHTS AT EACH FOLLOW-UP VISIT

SIS B
IREE T LI Y
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Visit Month

Figure 5. Distribution of marginal structural model weights at each follow-up visit. n=1 weight equal to 19.2 at visit month 66 omitted
to reduce the scale of the plot y-axis.
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APPENDIX C

INFANT MALE CIRCUMCISION QUESTIONNAIRE

MSAFI Questionnaire—Female participant

Participant Number:

Date (dd/mm/yy): / /

Site ID:

Part 1: Demographic Information
[Read: I am going to start by asking you some questions about yourself]

1. What is your date of birth? /dd/mm/yy] / /
2. How old are you now? years old
3. What is your son’s date of birth? /dd/mm/yy] / /

4. What is your Ethnic origin? [check one]
0 0=Luo
O 1 = Other (specify):

5. What is the Ethnic origin of the father of the baby? [check one]

O 0=TLuo
O 1 = Other (specify):
O 2 = Not sure

6. What is the circumcision status of the father of the baby? [check one]
O 1 = Circumcised
O 2 = Uncircumcised
O 3 =Not sure

a. If CIRCUMCISED, when in his life was the father of the baby circumcised? [check one]
O 1 = Birth to 8 weeks
O 2 =9 weeks to 10 years old
O3=11to 17 years old
0 4 = 18 or older
0 5 = Not sure



7.

8.

9.

APPENDIX C (continued)

What district do you currently live in? [check one]
O 1 = Kisumu East

O 2 = Kisumu West
O 3 = Siaya

O 4 = Other (specify):

What is the highest level of school you completed? [check one]
O 1 =No level completed

O 2 = Primary

O 3 = Secondary

O 4 = Postsecondary

Are you currently employed? [check one]
O 1=Yes
0 0=No

10. What is your occupation? [check one]

O 0 = Unemployed
[0 1 = Hawker/Small Business

O 2 = Farmer
O 3 = Professional/Managerial
O 4 = Student

O 5 = Other (specify):

11. What is your current marital status? [check one]

O 1 = Not married, without a regular live-in partner
O 2 = Not married, with a regular live-in partner

O 3 = Married, not living with husband

O 4 = Married, living with husband

O 5 = Other (please specify):

12. What is your religion? [check one]

O 1 = Anglican
O 2 = Catholic

O 3 = Muslim
O 4 = Pentecostal
O 5 = Nomiya

O 6 = 7th Day Adventist

O 7 = Africa Independent Churches
O 8 = Other (please specify):
O 9 = None

O 10 = Not sure

13. Where is the water source for your home? [check one]

O 1 = Water is available/flowing inside the house (indoor plumbing)

O 2 = Water is available outside the house, but inside the compound (< 20 meters)
[0 3 = Water is available within a short distance from the house (< 200 meters)

O 4 = Water is not available near the house (> 200 meters)
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APPENDIX C (continued)

14. Where have you received information about infant circumcision? /check all that apply]

Part 2:

O 1=From MSAFI team member

0 2 = Health care worker

O 3 = Family member(s)

O 4 = Friend(s)

O 5= Poster or brochure at this hospital/clinic
O 6 = Other (specify):

O 7 = Not sure

Decision Making

[Read: Now I am going to ask you some questions about how the decision about your son’s circumcision was

made]

15.

16.

Community leader (specify):

Was your son circumcised at this facility? /check one]

O 1 = Yes my son has been circumcised at this facility or will be circumcised at this facility today
[Go to Question 16]

O 0 = No, my son has not been circumcised at this facility and I do not intend to have him
circumcised at this facility [Skip to Question 17)

[Ask mothers in the circumcising group only] Who was the primary person who made the decision to
circumcise your son? [DO NOT read list of answers —check only one]

O 1 = Mother of infant

O 2 = Father of infant

O 3 = Family member (specify relationship to infant): O 4=

O 5 = Religious leader (specify):
O 6 = Other (specify):
O 7 = Not sure

a. According to the primary decision-maker, what were the reasons for choosing circumcision?
[DO NOT read list of answers—check all that apply]
O 1 = Protection against STI
O 2 = Protection against HIV
O 3 = Penile hygiene
O 4 = Going against cultural tradition
O 5 = Improved sexual pleasure of circumcised men
O 6 = Diminished sexual pleasure of circumcised men
O 7 = Improved sexual pleasure of the sex partners of circumcised men
O 8 = Diminished sexual pleasure of the sex partners of circumcised men
O 9 = Improved ethnic mixing
O 10 = Religious reason
O 11 = Not sure
O 12 = Other (specify):




b. According to the primary decision-maker, what was the single most important reason for
choosing to circumcise the infant? /DO NOT read list of answers—check only one]
O 1 = Protection against STI
O 2 = Protection against HIV
O 3 = Penile hygiene
O 4 = Going against cultural tradition
O 5 = Improved sexual pleasure of circumcised men
O 6 = Diminished sexual pleasure of circumcised men
O 7 = Improved sexual pleasure of the sex partners of circumcised men
O 8 = Diminished sexual pleasure of the sex partners of circumcised men
O 9 = Improved ethnic mixing
O 10 = Religious reason
O 11 = Not sure
O 12 = Other (specify):

C.

APPENDIX C (continued)

If YES, why did you change your mind about circumcision? /DO NOT read list of
answers—check all that apply]

O 1 = Protection against STI

O 2 = Protection against HIV

O 3 = Penile hygiene

O 4 = Going against cultural tradition

O 5 = Improved sexual pleasure of circumcised men

O 6 = Diminished sexual pleasure of circumcised men

O 7 = Improved sexual pleasure of the sex partners of
circumcised men

O 8 = Diminished sexual pleasure of the sex partners of
circumcised men

O 9 = Improved ethnic mixing

O 10 = Religious reason

O 11 =1 did not change my mind, someone else wanted the

circumcision
O 12 = Not sure
O 13 = Other (specify):

17. [Ask mothers in the non-circumcising group only] Who was the primary person who made the
decision not to circumcise your son? [DO NOT read list of answers—check only one]

OoO0OooOooo

1 = Mother of infant

2 = Father of infant

3 = Family member (specify relationship to infant):
4 = Community leader (specify):
5 = Religious leader (specify):
6 = Other (specify):
7 = Not sure

83

To the best of your knowledge, have you participated in this study in the past as a parent who
did not want circumcision for their son? [check one]
O1=Yes
O 0=No
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APPENDIX C (continued)

According to the primary decision-maker, what were reasons for not circumcising your baby?
[DO NOT read list of answers—check all that apply]

O 1 = Pain associated with the procedure

O 2 = Risk associated with the procedure

O 3 = The father did not want the procedure

O 4 = Going against cultural tradition

O 5 = Improved sexual pleasure of circumcised men

O 6 = Diminished sexual pleasure of circumcised men

O 7 = Improved sexual pleasure of the sex partners of circumcised men
O 8 = Diminished sexual pleasure of the sex partners of circumcised men
O 9 = Insufficient time

O 10 = Did not want to circumcise in infancy

O 11 = Wanted to have the circumcision done elsewhere

O 12 = Not sure

O 13 = Other (specify):

b. According to the primary decision-maker, what was the single most important reason for not
circumcising your baby? /DO NOT read list of answers—check only one]

O 1 = Pain associated with the procedure

O 2 = Risk associated with the procedure

O 3 = The father did not want the procedure

O 4 = Going against cultural tradition

O 5 = Improved sexual pleasure of circumcised men

O 6 = Diminished sexual pleasure of circumcised men

O 7 = Improved sexual pleasure of the sex partners of circumcised men
O 8 = Diminished sexual pleasure of the sex partners of circumcised men
O 9 = Insufficient time

O 10 = Did not want to circumcise in infancy

O 11 = Wanted to have the circumcision done elsewhere

O 12 = Not sure

O 13 = Other (specify):

18. Who else was consulted in the decision about your son’s circumcision? /DO NOT read list of
answers— check all that apply]

OoO0OooOooo

1 = Mother of infant

2 = Father of infant

3 = Family member (specify relationship to infant):
4 = Community leader (specify):
5 = Religious leader (specify):
6 = Other (specify):
7 = No one else was consulted in the decision




APPENDIX C (continued)
19. Did you consult the father of your son in deciding to circumcise? [check one]
O 1=Yes [Go to Question 19a]
O 0=No /[Skip to Question 20]

a. Was he for or against the baby being circumcised? [check one]

O 1=For
O 2 = Against
b. Did you agree with his opinion? [check one]
O1=Yes
O 0=No
O 2 = Not sure

20. In your opinion, who is the primary person who should decide about circumcision for a baby? /DO
NOT read list of answers—check only one]

O 1 = Mother of infant

O 2 = Father of infant

O 3 = Family member (specify relationship to infant):
O 4 = Community leader (specify):

O 5 = Religious leader (specify):

O 6 =Doctor

O 7 = Other (specify):

O 8 =Not sure

21. In your opinion, what is the primary reason to circumcise a baby boy? /DO NOT read list of
answers—check only one]
O 1 = Protection against STI
O 2 = Protection against HIV
O 3 = Penile hygiene
O 4 = Going against cultural tradition
O 5 = Improved sexual pleasure of circumcised men
O 6 = Diminished sexual pleasure of circumcised men
O 7 = Improved sexual pleasure of the sex partners of circumcised men
O 8 = Diminished sexual pleasure of the sex partners of circumcised men
O 9 = Improved ethnic mixing
O 10 = There is no reason to circumcise a baby boy
O 11 = Not sure
O 12 = Other (specify):
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In your opinion, what is the primary reason not to circumcise a baby boy? /DO NOT read list of
answers—check only one]

O 1 = Pain associated with the procedure

O 2 = Risk associated with the procedure

O 3 = Going against cultural tradition

O 4 = Improved sexual pleasure of circumcised men

O 5 = Diminished sexual pleasure of circumcised men

O 6 = Improved sexual pleasure of the sex partners of circumcised men

O 7 = Diminished sexual pleasure of the sex partners of circumcised men

O 8 =TIt is better to wait until the boy is older

O 9 = There is no reason not to circumcise a baby boy

O 10 = Not sure

O 11 = Other (specify):

What is the best age for male circumcision? [check one]
O 1 = Birth to one years old

00 2=2to 10 years old

O3 =11to 17 years old

O 4 = 18 years or older

Who should be allowed to perform infant circumcision? [check all that apply]
1 = Nurse

2 = Medical Officer

3 = Clinical Officer

4 = Religious leader

5 = Traditional circumciser

6 = Other (specify):
7 = Not sure

a

O

O

O

O

O

O

Who is the best person to perform infant circumcision? /check one]
O 1=Nurse

O 2 =Medical Officer

O 3 = Clinical Officer

O 4 =Religious leader

O 5 = Traditional circumciser

O 6 = Other (specify):
O 7 = Not sure

W

here should infant circumcisions be offered? [check all that apply]
O 1 =Hospital

O 4 =In the village or home
O 5 = Other (specify):
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27. Where is the best place to perform infant circumcision? [check one]
O 1 =Hospital
O 2 = Clinic
O 3 = Dispensary
O 4 =In the village or home
O 5 = Other (specify):

Part 3: Beliefs about Circumcision
[Read: Now I am going to ask you some questions about your beliefs about male circumcision]

28. Is it easier to keep a penis clean ifaman s . ... ? [check one]
O 1 = Circumcised
0 2 = Uncircumcised
[0 3 =No difference
[0 4 =Not sure

29. Is it easier for a man to get a disease from a woman if the man is. . . . ? [check one]
O 1= Circumcised
O 2 = Uncircumcised
O 3 =No difference
0 4 = Not sure

30. Is it easier for a man to get AIDS if he is. . . . ? [check one]
O 1 = Circumcised
0 2 = Uncircumcised
[0 3 =No difference
[0 4 =Not sure

31. Do men enjoy sex more if they are. . .. ? [check one]
O 1 = Circumcised
0 2 = Uncircumcised
[0 3 =No difference
0 4 =Not sure

32. Do most women enjoy sex more with men who are. . .. ? [check one]
O 1 = Circumcised
O 2 = Uncircumcised
O 3 =No difference
O 4 =Not sure

33. Are men more promiscuous if they are. . . . [check one]
O 1 = Circumcised
0 2 = Uncircumcised
[0 3 =No difference
0 4 =Not sure
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34. Does a penis look better ifitis . . .. ? [check one]
O 1 = Circumcised
0 2 = Uncircumcised
[0 3 =No difference
0 4 =Not sure

35. If you have another baby boy, will you want him to be . . . . ? [check one]
O 1 = Circumcised as an infant (up to eight weeks old)
O 2 = Circumcised as a young boy (9 weeks to 8 years old)
O 3 = Circumcised as an older boy (9 years to 17 years old)
O 4 = Circumcised as a man (18 years or older)
O 5 = Remain uncircumcised
O 6 = Not sure

36. In the past month, how many shillings have you earned from all sources? /check one]
O 1 =None
02 =<2,000
O 3 =2,000-4,999
O 4 =5,000-9,999
O 5=10,000-25,000
O 6 =>25,000

[For those in the circumcising group only]
37. If you have the following contact information, please give your:

a. Phone number:

b. Email:

c. Name of workplace:

38. Please give contact information for a close friend or family member who can contact you:

a. Name and popular name(s):

b. Personal telephone contact number:

c. Name of workplace:
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