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Objective
To assess acquisition of knowledge and competence in
performing Early Infant Male Circumcision (EIMC) by non-
physicians trained using a structured curriculum.

Subjects and Methods
Training in provision of EIMC using the Mogen clamp was
conducted for 10 Clinical Officers (COs) and 10 Registered
Nurse Midwives (RNMWs), in Rakai, Uganda. Healthy
infants whose mothers consented to study participation were
assigned to the trainees, each of whom performed at least 10
EIMCs. Ongoing assessment and feedback for competency
were done, and safety assessed by adverse events.

Results
Despite similar baseline knowledge, COs acquired more
didactic knowledge than RNMWs (P = 0.043). In all, 100
EIMCs were assessed for gain in competency. The greatest
improvement in competency was between the first and third

procedures, and all trainees achieved 80% competency and
retention of skills by the seventh procedure. The median
(interquartile range) time to complete a procedure was 14.5
(10–47) min for the COs, and 15 (10–50) min for the
RNMWs (P = 0.180). The procedure times declined by
2.2 min for each subsequent EIMC (P = 0.005), and rates of
improvement were similar for COs and RNMWs. Adverse
events were comparable between providers (3.5%), of which
1% were of moderate severity.

Conclusion
Competence-based training of non-physicians improved
knowledge and competency in EIMC performed by COs and
RNMWs in Uganda.
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Introduction
Early infant male circumcision (EIMC) is the most
common neonatal surgical procedure in males [1]. It
has also been incorporated as a component in
combination HIV prevention in 14 Sub-Saharan African
countries with high HIV prevalence and low circumcision
coverage [2,3]. EIMC has advantages over adult
circumcision due to lower adverse events (AEs), no risk
of early resumption of sex, and potentially lower cost
[4–6]. Sub-Saharan African countries have low physician
coverage, but comparatively higher coverage of non-
physicians who could facilitate roll out of circumcision

for HIV prevention. The major concern has been safety of
the procedure and complications can be mitigated by
adequate training using a structured curriculum [7–11]
with a didactic and supervised practicum, step-by-step
checklists, and immediate feedback from mentors.
Anatomical models have also been shown to enhance
trainee learning [12–15].

Providers’ knowledge of both didactic material and practical
skills is highly variable [16,17]. A South African study found
that most providers knew that circumcision significantly
reduced the risk of HIV acquisition in men, but most did not
have the knowledge to communicate this to clients [18].
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Common provider training deficiencies included screening for
contraindications, provision of effective analgesia, and
managing AEs [1,19–21].

A study in Zambia showed that nurse midwives and clinical
officers (COs) could be trained to safely provide EIMC using
the Mogen clamp [22]. However, there is a paucity of data on
training of non-physicians in neonatal circumcision in sub-
Saharan Africa.

Most safety studies have been conducted during routine
service provision, and not during training. Complications
included missed contraindications [21], inadequate pain
control, loss of anatomical landmarks with use of
anaesthetic cream [23], cosmetic problems [7,8,10,24–28],
and bleeding [29,30]. A systematic review noted a higher
likelihood of such complications with increasing infant age
[7].

As preparation for a trial to assess the safety and acceptability
of EIMC, we trained non-physicians to provide EIMC. The
main objective was to impart knowledge and competency to
perform EIMC. Here, we present results of training of the
Registered Nurse-Midwives (RNMWs) and COs in provision
of EIMC using the Mogen clamp.

Subjects and Methods
In all, 10 COs and 10 RNMWs with no prior training in
EIMC were recruited from four government health centres in
Rakai and Lyantonde Districts in Southwestern Uganda and
trained in EIMC. COs are equivalent to a physician’s assistant
who receive 3 years of formal training, including surgery, and
are licensed to perform minor surgery including circumcision.
RNMWs have 3 years training in general nursing and
obstetrics and are licensed to do episiotomies and repair first

and second degree tears during delivery, but are not trained
or licensed to perform circumcision.

Qualified EIMC trainers, supervised by two experienced
urologists, conducted the training using the WHO/JHPIEGO
manual for EIMC [31].

Didactic training was conducted over 5 working days and
training included: good clinical practice, informed consent,
screening and enrolment, surgical anatomy of the infant penis
and relevant applied anatomy with a focus on penile
abnormalities (Figs 1 and 2), basic surgical skills including
haemostasis and suturing, postoperative instructions and care,
infection control, AE management, and emergency
resuscitation. Interactive sessions, role plays, and case
scenarios were used. Trainees were examined to assess their
knowledge, before and after the didactic training. Passing the
post-didactic test with a score of ≥80% was required before
proceeding to practical surgical training. For those who
scored below the pass mark, the problematic areas were
addressed to the satisfaction of the trainers, before they were
allowed to progress to the practicum.

The hands-on surgical training was conducted at Kibuli
Hospital and at the four study sites. Surgical skills were
imparted by direct ‘over-the-shoulder’ observation and
mentoring. Each trainee had to observe and assist in five
EIMCs, and then perform a total of 10 supervised EIMCs. To
evaluate competency, procedures 1, 3, 5, 7 and 9 performed by
each trainee were assessed using a checklist for acquisition of
skills including: education and screening, client preparation,
surgical technique using the Mogen clamp, and postoperative
care. Skill scores were graded as: 0 = poor, 1 = below average, 2
= average, 3 = above average or satisfactory. Remedial
retraining was provided for deficient skills through coaching
and immediate feedback. A trainee who was not competent by

Ambiguous genitalia/ Intersex
disorder

Buried penis
Dorsal hood

Fig. 1 Sample pictures of contraindications for EIMC seen.
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the ninth circumcision as assessed by a score of <80% was
required to perform additional supervised procedures until they
gained satisfactory skills. The Neonatal Infant Pain Scale
(NIPS) was used for pain assessment [32]. Trainees who did
not complete the training (three COs) were replaced with new
trainees.

A study regulatory binder including a log of certified
personnel, their valid registration licenses, and training
assessments was maintained at the four study sites.

Mothers were approached in the antenatal, maternity, and
postnatal units and provided with information on EIMC
based on the WHO/JHPIEGO manual. Boys aged 1–28 days
whose mothers were interested in EIMC were registered,
the babies screened for eligibility and mother’s written
consent was obtained for circumcision. Mothers were
encouraged to inform their spouses, but paternal consent
was not required.

Infants were excluded if the mother was aged <18 years or
was not competent to provide consent, the infant was aged
>28 days, had a congenital anomaly, low birth weight
(<2.5 kg), abnormal vitals, or current medical or surgical
contraindications to EIMC.

Infants were assigned to a trainee who had performed the least
number of procedures. For example, all trainees had to
complete their third EIMC before any could proceed to their
fourth procedure. Those waiting on others would participate in
screening and assisting during the procedure in turns, so as to
have similar number of assists and procedures among the COs
and RNMWs.

Infants were given vitamin K (1 mg, i.m. injection) to
minimise bleeding. An anaesthetic cream containing 2.5%
lidocaine and 2.5% prilocaine was applied to the penis and an
occlusive dressing applied for 60 min before circumcision. A
40 mg rectal paracetamol suppository was administered to
minimise pain. Crying infants were de-stressed with up to
1 mL of 24% sucrose solution on a pacifier as needed. The
infant was swaddled and placed on a strap board. All
instruments were sterilised using standard hospital
procedures. The penis, scrotum, adjacent areas were prepped
with povidone iodine, and sterile drapes placed to allow the
penis to protrude through a small fenestration. Haemostats
were placed at the 3 and 9 o’clock positions and adhesions
released with a blunt probe or small haemostats. With the
prepuce in its natural position, a mark was made with a
surgical pen or gentian violet along the coronal sulcus. With
gentle traction on the haemostats, the glans was pushed
below the mark by lightly pinching the prepuce, the Mogen
clamp was placed from the 12 to the 6 o’clock position, with
the curved/grooved surface facing the glans. The glans was
palpated to ensure it was not trapped in the clamp and
foreskin was aligned with the marked line. The clamp was
closed for 5 min before excising the prepuce with a scalpel
using the flat surface of the clamp as a guide. The clamp was
then opened, and the glans delivered with gentle pressure at
the penile base. Pure petroleum jelly was applied and the
mother was instructed on how to apply the petroleum jelly,
retract the penile skin to prevent adhesions, and was given
sterile gauze dressings for replacement with every diaper
change for the first 24 h. A hotline telephone contact was
provided in case of any problems.

Neonatal Penis Before circumcision Neonatal penis soon after
circumcision

Healed penis by week 4 post
circumcision

Fig. 2 Normal appearance of penis before, soon after circumcision, and a healed circumcised penis.

© 2016 The Authors
BJU International © 2016 BJU International 3

Early infant male circumcision by non-physicians in Uganda



Mothers were called 24 h after the procedure to check on the
infant and a review scheduled for any reported problems.

The study was reviewed and approved by Institutional Review
Boards (IRBs) in Uganda and the USA (the Scientific and
Ethics Committee, now renamed the Research Ethics
Committee, of the Uganda Virus Research Institute; the
Uganda National Council of Science and Technology; and the
Johns Hopkins University, Bloomberg School of Public
Health IRB). Maternal written informed consent was obtained
and verbal consent obtained from the father if deemed
necessary by the mother. Mothers received compensation of
10 000 Uganda shillings (~3 American dollars) for time, and
a transportation refund.

Statistical analyses

The primary endpoint was achievement of competence to
provide safe EIMC assessed by scored knowledge acquisition
and from practical hands-on training. Analysis was performed
for every other EIMC completed by a trainee for a total of five
EIMCs per trainee, starting with the first EIMC. Scores were
stratified by cadre, and the pass mark for competency set at
80%. Learning curves for each health worker were plotted.
Multivariable analysis used a mixed effects model (xtmixed in
Stata 13.1) to generate random effects at provider level with
95% CIs, accounting for variation within and between the
providers. We measured the adjusted changes in scores.

Infant characteristics assessed before EIMC were compared
between providers using the Wilcoxon rank-sum test. The
NIPS total scores were classified as: 0 = no pain, 1–2 = mild,
3–4 = moderate, and 5–6 = severe. This was further
categorised into two groups of no/mild pain (score 0–2) and
pain (score 3–6). Bivariate analyses of the pain scores

stratified by cadre were assessed using chi-square tests before
and during surgery. AEs were categorised according to
WHO/JHPIEGO guidelines. Analyses were performed using
Stata 13.1 (Stata Corp LP, College Station, TX, USA).

Results
The baseline knowledge of the COs and RNMWs of EIMC
was similar, but COs’ knowledge scores were significantly
higher than the RNMWs after didactic training (P = 0.043).
Only 20% of the COs and 10% of the RNMWs scored ≥80%
before didactic training compared with 100% and 60%,
respectively after didactic training (P = 0.043, Table 1). The
four RNMWs, who scored <80% in the post-didactic test had
scores of 76%, 76%, 76% and 78% and were mentored until
the senior trainers allowed them to proceed to the practicum.
No additional tests were administered as individual scores
were close to the required pass mark.

Figure 3 shows the EIMC and assessment flow by cadre. In
all, 243 infants were screened and their caretakers consented
to study participation. Most of the infants (202/243) were
circumcised by trainee COs (100) and RNMWs (102) who

Table 1 Knowledge assessment before and after the didactic sessions.

Competency Study arm, n

CO
(N = 10), n

RNMW
(N = 10), n

Total
(N = 20),
n (%)

P

Before training
<80% 8 9 17 (85) 0.500
≥80% 2 1 3 (15)

After training
<80% 0 4 4 (20) 0.043
≥80% 10 6 16 (80)

Cases done
243

Cases by trainees who
proceeded to study 202

Not Assessed
cases 102

Assessed cases
100

RNMWs = 50 COs = 50

Cases by trainees who did
not proceed to study (26)

Obervation cases
15

Fig. 3 Flow of infants participating in the EIMC training.
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had completed training. In all, 15 infants were circumcised by
trainers as observational cases, and 26 were circumcised by
three CO trainees who did not complete the training due to
change in job assignments. Two RNMWs performed an extra
procedure each; one had not satisfied the trainer on the

particular step of glans delivery, while the other performed
the extra procedure only because a mother’s request to have
her eligible infant circumcised was granted. There were no
differences in preoperative temperature, respiratory rate, and
weight among infants assigned to each cadre (Table 2)

During the first three EIMC procedures improvement in
competency scores was rapid and similar among COs (+5.87
points, 95% CI 3.14–8.60) and RNMWs (+7.9 points, 95% CI
5.89–9.86). The rate of improvement during the subsequent
procedures was modest for COs (+2.12, 95% CI 0.48–3.77)
and RNMWs (+1.24, 95% CI 0.04–2.45). There were no
differences in NIPS scores between COs and RNMWs
(Table 3).

The median [interquartile range (IQR)] time required for
circumcision was 14.5 (10, 47) min for COs compared and 15
(10, 50) min for the RNMWs.

One screening error occurred where an infant with a
congenital buried penis was circumcised. The anomaly was
later corrected by a urologist.

Overall, the AE rate was 3.5% and of these two (1.0%) were
moderate (Table 4) (Fig. 4). The number of insufficient skin
removals was the same for COs (one) and RNMWs (one).
Two infants whose mothers reported ‘unsatisfactory skin
removal’ were not verified by a physical examination. If these
were included, the overall AE rate would be 4.5%.

Discussion
Didactic training of COs and RNMWs showed improved
knowledge scores, which were more pronounced among COs
than RNMWs. There was also rapid improvement in
competency of EIMC; by the fifth procedure >90% were
judged to be competent and by the tenth procedure, all were
classified as competent. There were no differences between
COs and RNMWs for the time required for surgery, NIP
scores or AEs. Foreskin swelling was due to topical
anaesthetic cream, which has been reported with lignocaine/

Fig. 4 Swelling of penis (first image) and swelling of foreskin (second image) after lignocaine/prilocaine topical cream.

Table 2 The infants’ preoperative characteristics by arm.

Characteristics RNMW CO P
(rank
sum)

Total number 50 50
Median (IQR [Q1, Q3])
Temperature, °C 36.6 (0.6 [36.4, 37.0]) 36.6 (0.5 [36.8, 36.3]) 0.909
Respiratory rate,
breaths/min

52.0 (14.0
[46.0, 60.0])

56.0 (12.0
[47.0, 59.0])

0.498

Weight, kg 3.8 (1.1 [3.1, 4.3]) 3.7 (0.8 [3.4, 4.2]) 0.817

Table 3 Pain scores during surgery.

Pain during
surgery

RNMW,
n (%)

CO, n (%) Total,
n (%)

P (chi-
squared)

No pain 8 (21.1) 9 (22.5) 17 (21.8) 0.887
Pain 30 (78.9) 31 (77.5) 61 (78.2)
Total 38 (100.0) 40 (100.0) 78 (100.0)

Table 4 Reported AEs during training.*

Cadre Description Severity

CO Insufficient skin removal Mild
RNMW Insufficient skin removal Moderate
CO Foreskin swelling† Mild
CO Foreskin swelling† Mild
RNMW Foreskin swelling† Mild
RNMW Foreskin swelling† Mild
CO Penile skin swelling† Moderate

*Two infants whose mothers reported ‘unsatisfactory skin removal’ were not verifiable
because physical review, with repeated attempt, was futile for these infants. †Foreskin
swelling was noted to be a result of topical cream applied to the inner foreskin,
especially early in the training (Fig. 4). This was stopped, and no further similar
events were noted.
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prilocaine topical cream [23,33–35]. Application of the cream
to the inner mucosa at the foreskin tip was stopped, and no
further similar events were noted.

The combined analgesia using lignocaine/prilocaine cream,
rectal paracetamol and 24% sucrose ameliorated but did not
eliminate pain.

There are limitations to the present study. This was not a
randomised trial, but infant characteristics were comparable
between the two cadres suggesting no bias in the allocation
of cases. Scoring of only half (five out of 10) of the
procedures may incompletely capture trainee performance,
but this was comparable between cadres. Follow-up at the
24-h maternal call was passive, and some AEs might have
been missed, but this would affect both cadres equally.
The NIPS parameters are subjective and may not reflect
changes in pain during specific components of the
procedure.

In conclusion, our present findings show that COs and
RNMWs can acquire knowledge and gain competency in
provision of EIMC using a structured curriculum with ‘over-
the-shoulder’ mentoring and timely feedback.
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