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Abstract Neonatal male circumcision (NMC) is an
uncommon procedure in Southern Africa, but is being
scaled up in Zambia for long-term HIV prevention. We
conducted a cross-sectional survey on NMC with a con-
venience sample of mothers of newborn boys at two public
clinics in Lusaka. Following the survey, mothers received
information on availability of NMC, and uptake of the
service was tracked. Predictors of uptake were assessed
using bivariate and multivariate logistic regression. Of the
1,249 eligible mothers approached, 1000 (80 %) agreed to
participate. Although 97 % of surveyed mothers said they
definitely or probably planned to have their newborn son
circumcised, only 11 % of participants brought their
newborn sons for NMC. Significant predictors of uptake in
adjusted models included: Older maternal age (AOR 3.77,
95 % CI 1.48-9.63 for age 36 and above compared to
mothers age 25 and below), having attended antenatal care
at an NMC site (AOR 2.13, 95 % CI 1.32-3.44), older
paternal age (AOR 4.36, 95 % CI 1.28-14.91 for age
26-35 compared to fathers age 25 and below), and the
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infant’s father being circumcised (AOR 2.21, 95 % CI
1.35-3.62). While acceptability studies in Southern Africa
have suggested strong support for MC among parents for
having their sons circumcised, this may not translate to
high uptake of newly-introduced NMC services.

Keywords Uptake - Neonatal - Circumcision -
Acceptability - Zambia

Introduction

Three clinical trials in sub-Saharan Africa have shown a
50-60 % reduction in HIV acquisition among circumcised
heterosexual men, and observational studies suggest a
similar protective effect if circumcision occurs neonatally
[1-4]. In 2007 WHO/UNAIDS recommended expanding
access to safe medical male circumcision (MC) in countries
with high HIV prevalence and low MC prevalence [5].
Although adolescents and young adults are the primary
target for the scale up of MC, WHO/UNAIDS also rec-
ommend promoting neonatal MC (NMC) as a long-term
HIV prevention measure [5]. NMC is considered a safer,
simpler, and cheaper procedure compared to circumcision
at older ages [5-8]. While the benefits of NMC for HIV
prevention will take longer to be realized, a cost-effec-
tiveness study in Rwanda concluded that infant circumci-
sion was cost effective, likely to be cost-saving, and had
better potential (as compared to circumcision of adults and
adolescents) to achieve the high MC coverage required
over time to reach maximal reduction of HIV incidence [6].

Modeling studies have suggested that MC could reduce
HIV prevalence in southern Africa by 25-67 %, but the
actual impact of MC on the epidemic will depend upon
service uptake [9]. Zambia, a southern African country with
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an MC prevalence of only 13 % and an HIV prevalence over
14 %, is among the countries implementing MC for HIV
prevention [10]. The Zambian Ministry of Health (MOH)
aims to reach 50 % MC coverage and 80 % NMC uptake by
2020 [11]. Only a few of Zambia’s 70-some tribal groups
currently practice routine MC, including the Lunda and
Luvale of the Northwestern Province, who perform ado-
lescent circumcision as a rite of passage to adulthood
[10, 12]. There is also a small (<1 %) Muslim population,
who circumcise male children for religious reasons.
Although there is no prescribed age for circumcision among
Muslims in Zambia, the procedure is typically been done
during infancy or early childhood, at private clinics under
general anesthesia [10]. Although MC is uncommon in
Zambia, studies there, as in several other sub-Saharan
African countries with low coverage of MC, have indicated
that MC is considered acceptable, even in non-traditionally
circumcising groups [12-14]. A 2007 review found that
81 % of mothers and 71 % fathers were willing to have their
sons circumcised in a clinical setting [13], and in Botswana,
92 % of post-partum mothers indicated willingness to have
their newborn sons circumcised after receiving information
about the procedure [14]. However, it remains unclear how
acceptability expressed during surveys or focus groups
translates into uptake of available MC services. The purpose
of this study was to assess the acceptability and uptake of
newly-introduced NMC services in Lusaka, Zambia.

Methods
Study Context

In November 2008, free neonatal MC services for male
babies <28 days old were introduced in Lusaka at the
tertiary care referral hospital, and subsequently at a public
primary care clinic, as part of an operational research study
examining the feasibility, acceptability and safety of three
common NMC techniques under local anesthesia. As part
of the larger study, a cross sectional survey was adminis-
tered to a convenience sample of mothers of newborn boys
in the post-natal wards at these two study sites between
October 2009 and July 2010. Uptake of NMC services
among participants in this sample was tracked.

Study Procedures

Surveys were administered by five experienced lay coun-
selors who were trained in NMC counseling and survey
research skills. Mothers who agreed to participate provided
written informed consent before completing the survey in
their preferred language. Lay counselors recorded their
recruitment efforts on standardized recruitment logs.

Questionnaires were developed in English, informed by
a literature review on MC and NMC acceptability surveys,
and were professionally translated into two common local
languages (Bemba and Nyanja). Questions were primarily
closed-ended, and covered the infant’s birth, demographics
(of both of the infant’s parents), knowledge, attitudes, and
plans regarding MC and NMC.

Knowledge and attitudes were assessed through a series
of statements, such as “Circumcision reduces a man’s risk
of getting HIV from sexual intercourse with a woman”,
and “Circumcised penises are more hygienic than uncir-
cumcised penises,” to which the mother could agree, or
disagree (or state that she was unsure).

After completing the survey, mothers received a bro-
chure and brief informational talk on the benefits, risks and
availability of NMC. Hours and locations of the NMC
clinics were also provided. Following this, mothers were
asked “Do you plan to have your son who was just born
circumcised?” Acceptability was defined as a mother
responding that she probably or definitely planned to have
her son circumcised. Women who answered favorably
about plans to have their infants circumcised were also
asked at what age they thought it would be best to have the
procedure done.

Survey participants who later brought their newborns to
the NMC clinic for circumcision were matched with their
completed questionnaires and were required to complete a
separate informed consent process to have the circumcision
performed within the larger study. NMC uptake was
defined as the percent of mothers who participated in the
survey who brought their sons to one of the study clinics
for circumcision within the first 28 days of life (regardless
of whether or not he was found to be eligible to be cir-
cumcised). Reasons for choosing to circumcise the new-
born were assessed in a separate survey at the infant’s six-
week follow up visit, using the open-ended question, “Why
did you decide to have your baby circumcised?” and
responses were coded for analysis.

Among mothers who had indicated that they probably or
definitely would have their son circumcised but did not
bring their infant to the NMC clinic, a random sample of
150 (every fourth respondent recruited by each lay coun-
selor) was selected from the 605 who had provided valid
telephone numbers. Trained research assistants conducted
short telephone surveys between six and 12 months after
initial contact with a lay recruiter to assess reasons for not
bringing the infant for NMC.

Data Analysis
Data from parental questionnaires was entered into an

Access database, and analyzed using SAS version 9.1.3
(SAS Institute Inc., Cary, North Carolina). To assess the
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representativeness of the study population, we utilized
de-identified data from the Zambian Electronic Perinatal
Record System (ZEPRS), an electronic medical record
system that captures data amongst pregnant women and
newborns attending antenatal care in the Lusaka public
sector, as a comparison group [15]. Demographics (age,
marital status, religion, education, parity, type of birth)
were compared between study participants and all mothers
who gave birth in the two clinics during the study period
using Wilcoxon rank-sum test for continuous variables and
the Pearson Chi-square test for categorical variables. Chi-
square tests were also used to investigate differences in
NMC uptake according to study site and recruiter. Logistic
regressions were used to calculate crude odds ratios of
sociodemographic, clinic and recruiter factors associated
with NMC uptake. Parental sociodemographic variables
that predicted uptake with p < 0.20 were then considered
in an adjusted multivariate logistic regression model to
determine independent predictors of NMC uptake. Asso-
ciations between individual knowledge and attitude items
(agreement or disagreement with a particular statement)
and NMC uptake were examined using logistic regression
models. Each individual item was adjusted for maternal
age, ethnicity, education religion and parity; location of
ANC; having another circumcised son; and paternal age,
ethnicity, and circumcision status. ‘Unsure’ responses were
treated as missing and excluded from the logistic

Fig. 1 NMC study recruitment
procedure

NMC survey in post-natal ward
N=1249 of 14759 (8%)

v

regression. A value of p < 0.05 was considered as statis-
tically significant.

Ethical Considerations

This study was approved by the Institutional Review Board
at the University of Alabama at Birmingham, and the
Research Ethics Committee at the University of Zambia.
Participants received refreshments after completing the
survey.

Results

Between October 2009 and July 2010, we recruited 1,249
post-partum mothers of newborn boys in labour wards at
two NMC sites, representing 8.4 % (1,249/14,759) of all
women who gave birth at the two sites during the study
period. Of the women approached, 1000 (80 %) agreed to
complete surveys (see Fig. 1). Compared to all women who
gave birth at the study sites during the same period,
mothers in our sample were slightly younger (median age
26.0 years, interquartile range (IQR) 22.0-31.0, versus
26.4 years, IQR 21.8-31.4, p = 0.030), and a higher pro-
portion were married (92 vs. 89 %, p = 0.004) and had
completed at least some secondary school (74 vs. 66 %,
p < 0.001), but a similar proportion were Christian (99 %

Mothers approachedto complete

Mothers declined to complete
survey
n= 249 (20%)

Mothers accepted and completed

NMC survey

(and later received information on
benefits, risks, and availability of NMC)————»

n= 1000 (80%)

A\ 4

Mothers did not bring neonate for
NMC procedure
n= 890 (89%)

Mothers brought neonate for

NMC by age 28 days

n=110 (11%)
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Table 1 Comparls9n of NMC Characteristic NMC study population All mothers p value
study population with all
S N = 1,000 N = 1,4759
women who gave birth in the
same public clinics in Lusaka, Median age at delivery (IQR) 26.0 (22.0-31.0) 26.4 (21.8-31.4) 0.030
October 2009—-July 2010 .
Marital status
Married 911 (91.8 %) 12,657 (88.8 %) 0.004
Single, divorced, or widowed 81 (8.2 %) 1,589 (11.2 %)
Mother’s religion
Muslim 6 (0.6 %) 89 (0.8 %) 0.513
Christian 976 (99.4 %) 10,990 (99.2 %)
Mother’s education
Primary/none 258 (25.8 %) 4,324 (33.7 %) <.001
Secondary or above 742 (74.2 %) 8,519 (66.3 %)
Antenatal care location
NMC study site 252 (25.2 %) 3,360 (23.1 %) 0.130

Other

747 (4.8 %) 11,165 (76.9 %)

in both groups) (Table 1). At the time of the survey, the
median age of the participants’ infants was one day (IQR
0-1 day), and the median age of the infants’ fathers was 32
(IQR 27.0-37.0) years. One-fourth (25 %) of infants’
fathers were circumcised (according to the mothers), and
0.4 % of mothers did not know whether or not the father
was circumcised.

Knowledge and Attitudes About MC

Among all respondents, 91 % (904/996) agreed with the
statement that circumcision reduces a man’s risk of getting
HIV through sexual intercourse with a woman, 77 % (767/
995) agreed that circumcision reduces a man’s risk of
acquiring certain STIs, 90 % (888/989) agreed that cir-
cumcision helps prevent urinary tract infections in baby
boys, and 82 % (814/993) felt that circumcised penises
were more hygienic than uncircumcised penises. Forty one
percent (404/981) agreed that newborn babies were too
young to be circumcised, and 23 % (228/989) agreed that
circumcised men do not need to use condoms to prevent
STIs and HIV.

Acceptability of MC

After receiving a short informational talk on NMC, 42 %
(413/987) of mothers surveyed indicated that they were
“definitely” planning to have their newly born son cir-
cumcised, 55 % (545/987) said they “probably” would
have their son circumcised, and only 3 % (29/987) said
either they “probably would not,” “definitely would not”
or were unsure whether they would have their son cir-
cumcised. Of those who said they “definitely” or “proba-
bly” would have their sons circumcised, 90 % (851/950)
said it would be best to circumcise their sons within the

first month of life, 6 % (57/950) thought infancy (older
than 1 month and <3 years) was the best time, 3 % (26/
950) thought between four and 12 years was best, 0.3 % (3/
950) thought age 13 or over was best, and 1 % (13/950)
were unsure of the best age for circumcising their son.

Uptake of NMC

Eleven percent (110/1,000) of survey participants brought
their sons to the NMC clinic for circumcision, a proportion
which did not vary significantly by study site [11 % (77/
667) at the referral hospital, and 10 % (33/333) at the
primary care clinic, p = 0.44]. However, uptake did vary
among individual lay counselors (recruiters), ranging from
5% (16/298) to almost 19 % (37/195) (p < 0.0001).
Combined uptake for male recruiters was 11.5 % (46/401)
compared to 10.7 % (64/599) for female recruiters
(p = 0.697).

Predictors of Uptake

Table 2 presents characteristics of parents who brought
their infants for circumcision compared to those who did
not bring their infants for circumcision. Significant
maternal demographic predictors of uptake in univariate
analyses included age between 26 and 35 years (OR 2.06,
95 % CI 1.33-3.21) and >36 years (OR 3.12, 95 % CI
1.68-5.79) compared to mothers <25 years, originating
from a circumcising tribe (OR 2.01, 95 % CI 1.04-3.90),
being Muslim (OR 8.30, 95 % CI 1.65-41.63), having
completed at least some secondary education or above (OR
1.76, 95 % CI 1.05-2.95), having another son who was
circumcised (OR 3.69, 95 % CI 1.77-7.70), parity of two
or more (OR 1.92, 95 % CI 1.19-3.08) compared to being
nuliparous, and having attended antenatal care at a clinic
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Table 2 Sociodemographic predictors of neonatal male circumcision uptake among mothers of newborn boys in two postnatal wards in Lusaka,

Zambia (Oct. 2009-Jul. 2010)

Characteristic Brought newborn  Did not bring Crude OR Crude  Adjusted OR Adjusted
for NMC newborn for NMC (95 % CI) p value (95 % CI)* p value
n =110 n = 890

Mother’s age (years)

<25 35 (31.8 %) 455 (51.2 %) 1.00 1.00

26-35 57 (51.8 %) 359 (40.4 %) 2.06 (1.33-3.21)  0.001 1.63 (0.92-2.89)  0.096

>36 18 (16.4 %) 75 (8.4 %) 3.12 (1.68-5.79)  <0.001 3.77 (1.48-9.63)  0.005
Mother’s ethnicity

Non-circumcising tribe 98 (89.1 %) 838 (94.3 %) 1.00 1.00

Circumcising tribe 12 (10.9 %) 51 (5.7 %) 2.01 (1.04-3.90)  0.039 1.39 (0.55-3.52)  0.482
Mother’s religion

Christian 105 (97.2 %) 871 (99.7 %) 1.00 1.00

Muslim 3 (2.8 %) 3 (0.3 %) 8.30 (1.65-41.63) 0.010 3.96 (0.71-22.03) 0.116
Mother’s education

Primary 19 (17.3 %) 239 (26.9 %) 1.00 1.00

Secondary or above 91 (82.7 %) 651 (73.1 %) 1.76 (1.05-2.95)  0.032 1.52 (0.81-2.82)  0.189
Marital status

Not married 5 (4.6 %) 76 (8.6 %) 1.0 - -

Married 104 (95.4 %) 807 (91.4 %) 1.96 (0.77-4.95)  0.155 - -
Parity

0 26 (23.6 %) 347 (39.0 %) 1.00 1.00

1 29 (26.4 %) 199 (22.4 %) 1.54 (0.95-2.52)  0.083 1.22 (0.70-2.12)  0.479

2+ 33 (30.0 %) 182 (20.5 %) 1.92 (1.19-3.08)  0.007 0.97 (0.50-1.87)  0.929
Monthly household income

>Kw 1,000,000 58 (52.7 %) 446 (50.2 %) 1.00 - -

Kw 200,000-1,000,000 46 (41.8 %) 415 (46.7 %) 0.85 (0.57-1.28)  0.444 - -

<Kw 200,000 6 (5.5 %) 28 (3.1 %) 1.65 (0.65-4.15)  0.289 - -
Location of antenatal care

Other health centre (non-NMC site) 62 (57.9 %) 670 (77.0 %) 1.00 1.00

NMC study site 45 (42.1 %) 200 (23.0 %) 243 (1.61-3.68)  <0.001 2.13 (1.32-3.44)  0.002
Have another son who is circumcised

No 99 (90.0 %) 864 (97.1 %) 1.00 1.00

Yes 11 (10.0 %) 26 (2.9 %) 3.69 (1.77-7.70)  <0.001 2.44 (0.95-6.26)  0.064
Infant’s father’s age (years)

<25 4 (4.0 %) 140 (17.5 %) 1.00 1.00

26-35 58 (58.6 %) 416 (51.9 %) 4.88 (1.74-13.68) 0.003 4.36 (1.28-14.91) 0.019

>36 37 (37.4 %) 246 (30.7 %) 5.26 (1.84-15.08) 0.002 2.66 (0.68-10.49) 0.161
Infant’s father circumcised

No 61 (56.0 %) 685 (77.2 %) 1.00 1.00

Yes 48 (44.0 %) 202 (22.8 %) 2.67 (1.77-4.02)  <0.001 2.21 (1.35-3.62)  0.002
Infant’s father’s ethnicity

Non-circumcising tribe 95 (87.2 %) 827 (94.1 %) 1.00 1.00

Circumcising tribe 14 (12.8 %) 52 (5.9 %) 2.34 (1.25-4.39)  0.008 1.50 (0.70-3.20)  0.297

* All variables with p < 0.20 in the crude analysis were included in the adjusted logistic regression model

where NMC was offered (OR 2.43, 95 % CI 1.61-3.68).
Fathers’ characteristics that predicted uptake in univariate
modeling included age between 26 and 35 years (OR 4.88,
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95 % CI 1.74-13.68) and >36 years (OR 5.26, 95 % CI
1.84-15.08) compared to fathers <25 years, originating
from a circumcising tribe (OR 2.34, 95 % CI 1.25-4.39),
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and being circumcised (OR 2.67, 95 % CI 1.77-4.02). In
multivariable logistic regression, the demographic vari-
ables that remained significant predictors of uptake were
mother’s age (AOR 3.77, 95 % CI 1.48-9.63 for age 36
and above compared to mothers age 25 and below), having
attended antenatal care at an NMC site (AOR 2.13, 95 %
CI 1.32-3.44), father’s age (AOR 4.36, 95 % CI:
1.28-14.91 for age 26-35 compared to fathers age 25 and
below), and the infant’s father being circumcised (AOR
2.21, 95 % CI 1.35-3.62).

Knowledge and attitude variables that significantly
predicted uptake in multivariable models (adjusting for
demographic variables) included: agreeing that circumci-
sion reduces a man’s risk of getting certain STIs (AOR
3.39, 95 % CI 1.51-7.61), and disagreeing that newborns
are too little to be circumcised (AOR 0.47, 95 % CI
0.28-0.78 for those who agreed with the statement com-
pared to those who disagreed). Additionally, mothers who
said they definitely planned to have their son who was just
born circumcised were more likely to bring their son for
circumcision than mothers who said they probably would,
probably or definitely would not, or were unsure (AOR
5.12, 95 % CI 2.97-8.83) (Table 3).

Reasons for Choosing NMC

Based on responses to satisfaction surveys conducted at the
infant’s six-week post-circumcision visit (n = 103), the
most common reasons for parents deciding to have their
newborn circumcised were for STI and HIV risk reduction
(51 %), and for good hygiene or other health-related rea-
sons, such as reduced risk of phimosis or urinary tract
infections (34 %). Only 10 % of parents in this sample
cited culture as an important factor in their decision. (See
Fig. 2).

Reasons for Choosing Not to Have the Newborn Son
Circumcised

In the random sample of 150 parents who had previously
said they would probably or definitely have their sons
circumcised but did not bring their newborns for NMC, 58
(39 %) of those called were unreachable (phone number
was non-working or the mother was unavailable) and 92
completed the refusal survey. None of the mothers reached
by telephone refused the survey. All mothers who com-
pleted the survey remembered speaking to a lay counselor
about NMC, and 97 % said they had received a brochure
on NMC. Most mothers (77 %) reported having consulted
the infant’s father when deciding about NMC, 15 % con-
sulted the infant’s grandparents, and 5 % consulted other
family members, friends, or health care workers. A
minority (17 %) of women did not consult anyone. In terms

of who made the final decision about NMC, 46 % of
mothers reported that it was the father alone, 25 % said
they had made the decision together as a couple, 22 % said
they alone had made the decision, and 9 % said that
another family member (such as a grandparent) had made
the decision. The most common reasons given for not
bringing newborns for NMC were believing that the child
was too young/wanting to wait until he was older (26 %),
circumcision not being part of the family’s culture/tradition
(12 %), fear of injury or death (10 %), wanting for the son
to make the decision for himself (10 %), concerns about
the infant experiencing pain (8 %), the mother being
unwell following the birth or cesarean section (7 %), the
mother having forgotten to bring the child (6 %), feeling
that it’s not necessary (5 %), and the infant being unwell or
dying soon after birth (5 %). Additional reasons mentioned
by fewer participants included being too busy, not having
transportation, a death in the family, and not wanting to
leave the house soon after giving birth. (See Fig. 3). Most
respondents (54 %) said they thought they would have the
child circumcised in the future, at ages ranging from
4 months—14 years; 41 % said they did not know whether
or not they would have their son circumcised, and 5 % said
they would not have their son circumcised in the future.

Discussion

The primary aim of this study was to determine the
acceptability and uptake of neonatal MC in Lusaka, Zam-
bia, where NMC services have been introduced in public
clinics as part of the country’s national MC strategy for
HIV prevention [11]. While 40 % of mothers surveyed
initially indicated that newborns were too small to be cir-
cumcised, after reviewing an NMC a brochure with the
interviewer, 97 % said they would probably or definitely
have their son circumcised, and 90 % of these specified
‘within the first month of life’ as age at which they would
like to have the procedure done. This is consistent with
findings from an NMC acceptability study in Botswana
where 92 % of mothers surveyed expressed willingness to
have their newborns circumcised in a clinical setting after
reviewing a brochure about the procedure [14]. However,
despite the apparent acceptability of NMC expressed by
mothers during our survey, actual uptake of the procedure
was only 11 %.

As in the Botswana NMC study, HIV and STI preven-
tion were mentioned as motivating factors by parents who
said they were planning to, as well as by parents who
actually had their sons circumcised, and most mothers in
this study believed that MC reduces the risk of being
infected with HIV and STIs [14]. The majority of partici-
pants also believed that circumcision reduces an infant’s
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Table 3 Uptake of neonatal male circumcision among mothers of newborn boys in two postnatal wards in Lusaka, Zambia, by mothers’
circumcision knowledge, attitudes and plans

Brought newborn  Did not bring Crude OR Crude Adjusted OR Adjusted
for NMC newborn for NMC (95 % CI) p value (95 % cn® p value
n = 110 (%) n = 890 (%)
Circumcision reduces a man’s risk of getting HIV from sexual intercourse with a woman
Disagree 4 (3.6 %) 39 (4.4 %) 1.00 1.00
Agree 101 (91.8 %) 803 (90.6 %) 1.23 (0.43-3.50) 0.703 1.01 (0.28-3.61)  0.988
Unsure® 5 (4.6 %) 44 (5.0 %) - - - -
Circumcision reduces a man’s risk of getting certain sexually transmitted infections
Disagree 7 (6.4 %) 193 (21.8 %) 1.00 1.00
Agree 101 (91.8 %) 666 (75.3 %) 4.18 (1.91-9.15) <.001 3.39 (1.51-7.61)  0.003
Unsure® 2 (1.8 %) 26 (2.9 %) - - - -
Circumcision helps prevent urinary tract infections in baby boys
Disagree 5 (4.6 %) 34 (3.9 %) 1.00 1.00
Agree 99 (90.8 %) 789 (89.7 %) 0.85 (0.33-2.23) 0.746 1.62 (0.35-7.39)  0.537
Unsure® 5 (4.6 %) 57 (6.4 %) - - - -
Circumcision reduces a man’s risk of getting cancer of the penis
Disagree 7 (6.4 %) 33 (3.7 %) 1.00 1.00
Agree 95 (87.2 %) 778 (88.2 %) 0.58 (0.25-1.34) 0.199 0.45 (0.18-1.15)  0.096
Unsure® 7 (6.4 %) 71 (8.1 %) - - - -
Men who are circumcised do not need to use condoms to protect themselves from STIs and HIV
Disagree 70 (64.2 %) 601 (68.3 %) 1.00 1.00
Agree 28 (25.7 %) 200 (22.7 %) 1.20 (0.75-1.92) 0.440 1.06 (0.58-1.93)  0.854
Unsure® 11 (10.1 %) 79 (9.0 %) - - - -
Circumcision increases a man’s sexual pleasure
Disagree 18 (16.7 %) 205 (23.3 %) 1.00 1.00
Agree 32 (29.6 %) 306 (34.8 %) 1.19 (0.65-2.18) 0.571 1.03 (0.51-2.09)  0.929
Unsure?® 58 (53.7 %) 368 (41.9 %) - - - -
Circumcised penises are more hygienic than uncircumcised penises
Disagree 2 (1.8 %) 13 (1.5 %) 1.00 1.00
Agree 87 (79.8 %) 727 (82.2 %) 0.78 (0.17-3.50) 0.743 0.45 (0.08-2.55)  0.368
Unsure® 20 (18.4 %) 144 (16.3 %) - - - -
Newborns are too little to be circumcised
Disagree 68 (63.0 %) 422 (48.3 %) 1.00 1.00
Agree 36 (33.3 %) 368 (42.2 %) 0.61 (0.40-0.93) 0.022 0.47 (0.28-0.78)  0.004
Unsure® 4 (3.7 %) 83 (9.5 %) - - - -
Plans to have newborn son circumcised
Probably will, probably will not, 22 (20.9 %) 549 (62.2 %) 1.00 1.00
definitely will not
Definitely will 82 (78.1 %) 331 (37.5 %) 6.18 (3.79-10.09) <.001 5.12 (2.97-8.83) <.001
Unsure? 1 (1.0 %) 2 (0.3 %) - - - -

* ‘Unsure’ responses were treated as missing and excluded from logistic regression

° Adjusted models control for variables that were included in the adjusted model in Table 2 (mother’s age, ethnicity, education, religion and
parity; location of ANC care; having another circumcised son; father’s age and ethnicity; father circumcised)

risk of urinary tract infections. However, knowledge of  study site was likely a result of exposure to the educational
these health benefits clearly did not provide sufficient  talks and messages given daily by lay counselors and
encouragement for most parents to have their newborns  health care workers at these sites during antenatal visits,
circumcised. The finding that NMC uptake was higher  providing mothers with repeated opportunities to learn
among women who had received antenatal care at an NMC  about and discuss NMC with infants’ fathers before giving
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Reduce HIV/STI risk |

Better hygiene/other health benefits [ 34%

Cultural reasons [ 10%

] 51%

Better to circumcise as a baby |] 2%
Improve sexual performance |] 2%

Cosmetic appearance || 1%

Fig. 2 Reasons for choosing NMC (N = 103)

Baby too young | 26%
Not our tradition [ 12%
Other (too busy, no transportation) (I 11%
Fear of injury/death [ 10%
Son to decide when old enough | 10%
Concerns about pain [ 8%
Mother unwell after delivery (I 7%
Forgot [ 6%
Baby unwell / died soon after birth [ 5%
Not necessary [ 5%

Fig. 3 Reasons for refusing NMC (N = 92)

birth. The difference in uptake by recruiter (ranging from
around 5 % to over 18 %) highlights the importance of
carefully selecting the counselors to represent the program,
if using this as a strategy to promote NMC. Although the
male counselors appeared to be slightly more effective
overall than the female counselors in this study, the dif-
ference was not significant, and the recruiter with the
highest uptake (over 18 %) was a woman whose grandson
had undergone NMC before she became a recruiter.
Characteristics of effective recruiters were not a specific
focus of this study, however, and thus it is difficult to draw
conclusions about the reasons that some were more suc-
cessful than others at promoting NMC.

This study is unique among circumcision acceptability
studies in that it tracked service uptake following survey
completion. A limitation of the study was the use of non-
probabilistic sampling, which resulted in selection of a
study population that was younger, had a higher level of
education, was more likely to be married, and may have
differed in other ways that are unknown. Thus, the findings
may not accurately reflect views of all mothers who gave
birth in Lusaka during the same period. Reliance on
mothers’ self-reports of the fathers’ demographics and
circumcision status may have affected the reliability of
data. Furthermore, although interviewers were trained to

remain neutral on NMC during the survey, the high per-
centage of mothers who reported they planned to have their
sons circumcised may reflect a social desirability bias
among respondents, who were asked about their plans to
circumcise after reviewing a brochure on NMC with the
interviewer, following the survey. It is also plausible that
the findings represent true intentions and theoretical
acceptance of NMC among mothers who received infor-
mation on NMC, while the relatively low uptake demon-
strates the strong influence of barriers that can prevent
parents from having their newborns circumcised, such as
lack of support from the infant’s father. Generalizability of
results is also limited by the fact that the study did not
directly assess acceptability among fathers, who appear to
have the primary decision-making power related to NMC.

Despite its limitations, the results of this study are an
important indication of the challenges that may lie ahead in
reaching national NMC targets, and suggest the need for
intensive communication interventions. Telephone refusal
surveys indicated that among other barriers to NMC, many
parents prefer to wait until their son is older to have him
circumcised, and are fearful of death or injury that may
result from the procedure. These findings are consistent
with previous studies in Zambia, in which many parents
and grandparents who supported circumcising their sons
named ideal ages for circumcision that were outside of the
normal window for NMC (ranging from a few of months of
age to 12 years), and were concerned about infants
undergoing a surgical procedure within their first couple
months of life [12, 16]. NMC promotion strategies should
focus on the specific benefits and safety of NMC compared
to circumcision at older ages, to counter perceptions that
performing the procedure soon after birth is dangerous.

In addition to other reasons cited by parents refusing
NMC, it is possible that patterns of postnatal care seeking
behavior may have affected the low uptake observed in this
study. In Lusaka, only 64 % of women attend a postnatal
visit within 6 weeks of giving birth [10]. Additionally,
mothers who gave birth at the two study sites may have
returned to their villages or homes outside of Lusaka fol-
lowing delivery, making it more difficult for them to access
NMC. Compared to postnatal care coverage, antenatal
coverage in Zambia is high: 99 % of pregnant women in
urban areas attend at least one antenatal care visit with a
skilled provider, and 59 % attend the recommended four
visits [10]. Antenatal visits thus provide an opportune time
to educate expecting mothers on NMC, and our results
suggest that exposure to NMC information during antenatal
care can help increase uptake. Messages should focus on
prompting women to consider and discuss the topic with
their husbands before giving birth. The finding from refusal
surveys that fathers were the primary decision-makers in
the majority of families who refused NMC mirrors results
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from our previous focus group study in Lusaka, in which
both mothers and fathers were often involved in the deci-
sion-making process, but fathers, as the head of the
household, tended to have the ultimate authority regarding
circumcision of the newborn son [16]. It will thus be
important to educate men about the benefits and avail-
ability of NMC, potentially with their partners at antenatal
visits, given the current focus in Zambia on promoting
male involvement. Furthermore, since parents in this study
were found to be more likely to opt for NMC if the father
was circumcised, it is likely that as adult circumcision
prevalence increases in Zambia, uptake of NMC will also
increase.
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