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Abstract
Background: Voluntary medical male circumcision (VMMC) reduces the risk of HIV transmission. Task shifting of
VMMCs to non-doctor health workers is recommended to enhance scale-up of VMMC programs. This study evaluated
outcomes of circumcision conducted by doctors compared to non-doctors in central Uganda.
Methods: In this prospective observational study, we observed and followed 274 males at 3 health facilities in Kampala, Uganda. Each participant was observed during the circumcision procedure, monitored for 2 h post-surgery and
assessed at 24 h, 3 days and after one week for adverse events.
Results: The median age of the circumcised men was 24.00(IQR, 20.00–28.00) years. Of the VMMCs, 19.3% (53/274)
were carried out by doctors while 80.7% (221/274) by non-doctors. Following VMMC, 5.47% (15/274) men experienced adverse events and proportions of adverse events by cadre were similar; doctors (5.66% [3/53]) and non-doctor
health workers (5.43% [12/221]), p = 0.99. Seven participants had pus discharge (all had been operated by non-doctors), 2 participants had bleeding at 2 h (one by doctor and one by non-doctor), and 4 participants had excessive skin
removal (2 by doctors vs 2 by non-doctors). There was no reported urethral injury or glans amputation.
Conclusion: Our study found no statistically significant difference in the incidence of adverse events among VMMCs
conducted by doctors compared to non-doctor health workers. Our study showed no incidence of serious adverse
events such as death, urethral injury or glans amputation following VMMCs. Our results add to the existing literature
to guide task shifting in the context of VMMCs.
Keywords: Male circumcision, Africa, Uganda, Task shifting
1 Background
Male circumcision reduces HIV transmission by about
60% [1–3]. Estimates indicate that to avert 3.36 million
HIV infections, about 29 million VMMCs are needed
in 13 HIV high-risk sub-Saharan Africa countries in
the years of 2011–2025; these countries are Botswana,
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Lesotho, Malawi, Mozambique, Namibia, Rwanda, South
Africa, Swaziland, Tanzania, Uganda, Zambia, Zimbabwe
and Kenya [4]. A key challenge to VMMCs scale-up in
sub-Saharan Africa is the lack of skilled health personnel [5]. The region has a low doctor to population ratio
of 0.16/1000 [6], and thus, task shifting is recommended,
such that VMMCs are conducted by non-doctor health
workers such as nurses and clinical officers [7, 8].
A systematic review of outcomes of VMMCs conducted by doctors compared to non-doctors showed no
difference in the incidence of adverse events between
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these two cadres [9]. In Uganda, previous studies have
indicated a low incidence of adverse events following
VMMCs carried out by non-doctor health workers [10,
11] and similar findings have been reported in other
countries such as Kenya [12] and South Africa [13]. However, a number of health professionals and policy makers still express skepticism to task shifting, due to factors
such as perceived incompetence of non-doctors, fear of
increased adverse events and lack of adequate support
supervision for non-doctors [14–17]. Our study thus
aimed at comparing clinical outcomes of VMMCs conducted by doctors and non-doctor health workers in central Uganda.

2 Methods
2.1 Study setting and participants

We carried out this study at two private not-for-profit
hospitals (Mengo hospital and Kibuli hospital) and one
government public health facility (Kisenyi Health center
IV). These facilities are located in Uganda’s capital city,
Kampala, and routinely carry out VMMCs as part of their
services. The circumcision services are offered as outpatient procedures on a walk-in basis. In this study, we
included participants who were aged 13 years and above,
who were circumcised by doctors or non-doctors (clinical officers and nurses). We excluded those with comorbidities including sickle cell anemia, diabetes mellitus,
history of hypertrophic scars or keloids, those receiving chemotherapy, bleeding disorders and severe penile
anomalies like hypospadias.
2.2 Study design

This was a prospective observational study carried out
from September 2013 to February 2014. We prospectively observed and followed up 274 males who had
VMMCs during the study period. Men who came to the
health facilities for VMMCs during the study period were
consecutively recruited. To evaluate time taken to conduct the circumcision procedure, a stop clock was started
from the moment of applying the antiseptic solution to
the surgical site and ended after the wound dressing was
applied. Participants were monitored in the health facility
for 2 h post-surgery and then discharged home. A phone
call was made to the participants at 24 h, at 3 days and
after one week to assess for adverse events. In case of any
reported complication, the participant was called back to
the health facility for further evaluation and treatment.
Direct observation of the circumcision procedure was
done by the principal investigator [HM] who was at the
time a postgraduate student undertaking her master’s
degree in surgery. HM observed the surgical procedure
and conducted the surgical incision site inspection and
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follow-up of the participants working together with
research assistants.
2.3 Data analysis

Data were entered using Epi data version 3.1. Frequencies and percentages for categorical variables were generated and stratified by medical doctors and non-doctors.
Means and medians for continuous variables were generated. Chi-square or Fisher’s exact test was used to measure association between categorical variables, whereas
the Student’s t test and Kruskal–Wallis test were used on
continuous variables. The logistic regression model was
used to measure factors associated with adverse events;
factors with a p value of < 0.2 at bivariate analysis were
included into the model and a p value of 0.05 was considered significant. A participant was regarded as having
an adverse event if he experienced any of the following:
postsurgical bleeding, evidence of glans amputation,
evidence of excessive skin removal, evidence of urethral
injury, fever post-surgery and evidence of pus discharge
post-circumcision. Statistical analysis was performed
using SAS Enterprise Guide 7.1.

3 Results
3.1 Participant characteristics

A total of 274 men underwent VMMCs, with a median
age of 24 years (IQR 20.00–28.00). The men who had
the VMMCs conducted by doctors were younger than
those operated by non-doctors (22.00, IQR 19.00–27.00
vs 24.00, IQR 20.00–28.00, p = 0.0320). Majority of the
VMMCs were conducted from the government health
facility (Kisenyi Health Centre IV) 157/274 (57.30%).
Doctors took longer time while conducting the VMMCs
compared to non-doctors, mean time of 32.72 min (SD
9.47) compared to 15.45 min (SD 13.96) p < 0.0001.
(Table 1).
3.2 Adverse events

Overall, 15/274 (5.47%) participants had at least one
adverse event with one participant having more than
one adverse event (fever and evidence of pus discharge
post-circumcision). Only two participants developed
postsurgical bleeding in the 2 h post-VMMC; one had
been operated by a doctor and the second participant
operated by a non-doctor. Three participants (1.10%)
developed fever in the postoperative period, and all had
been operated by non-doctor health workers. Seven participants (2.57%) developed pus discharge from the circumcision wound during the 1-week follow-up period; all
these 7 participants had been operated by non-doctors.
No participant had glans amputation or urethral injury
(Table 1).
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Table 1 Demographic and clinical characteristics by medical cadre
Variable

Overall

Medical doctor

Non-doctor

p value

Total circumcised (%)

274

53 (19.34)

221 (80.66)

24.00 (20.00–28.00)

22.00 (19.00–27.00)

24.00 (20.00–28.00)

0.0320

Private facility (%)a

117 (42.70)

48 (90.57)

69 (31.22)

< .0001

Public health facility(%)b

157 (57.30)

5 (9.43)

152 (68.78)

Dorsal slit (%)

266 (99.25)

50 (100.00)

216 (99.08)

Forceps guided (%)

2 (0.75)

0 (0.00)

2 (0.92)

Mean (SD)

18.81 (14.86)

32.72 (9.47)

15.45 (13.96)

< .0001

Median (IQR)

10.00 (7.00–30.00)

30.00 (26.00–37.00)

8.00 (7.00–22.00)

< .0001

Yes (%)

15 (5.47)

3 (5.66)

12 (5.43)

0.9999

No (%)

259 (94.53)

50 (94.34)

209 (94.57)

2 (100.00)

1 (50.00)

1 (50.00)

–

Yes (%)

4 (1.46)

2 (3.77)

2 (0.90)

0.1696

No (%)

270 (98.54)

51 (96.23)

219 (99.10)

Yes (%)

3 (1.10)

0 (0.00)

3 (1.36)

No (%)

270 (98.90)

52 (100.00)

218 (98.64)

Age (in years)
Median (IQR)
Number of circumcisions by health facility

Circumcision methodc
–

Time taken for circumcision (in minutes)

Adverse events

Postsurgical bleeding
Bleeding after 2 h (%)
Evidence of excessive skin removal

Fever post-surgeryc
–

Evidence of pus discharge post-circumcisionc
Yes (%)

7 (2.56)

0 (0.00)

7 (3.17)

No (%)

266 (97.44)

52 (100.00)

214 (96.83)

274 (100.00)

53 (19.34)

221 (80.66)

–

Evidence of urethral injury
No (%)
a

–

Mengo hospital & Kibuli hospital

b

Kisenyi health centre

c

missing data

There was no statistically significant difference in the
occurrence of adverse events following VMMCs conducted by doctors compared to non-doctors (OR 1.0450,
CI-0.2842–3.8430, p-0.9472). There was also no difference in the occurrence of adverse events among VMMCs
conducted in private health facilities compared to the
public health facility (AOR 0.5243, CI-0.1210–2.2714)
(Table 2).

4 Discussion
This study evaluated the clinical outcomes of VMMCs
conducted by doctors and non-doctors. Our results
showed no difference in the incidence of adverse events
following circumcisions conducted by doctors compared to VMMCs conducted by non-doctors. These
findings are similar to previous studies which compared

the incidence of adverse events based on these two different cadres of health workers [9]. These results thus
add to the existing literature which indicates that nondoctor health workers can safely perform circumcisions, in the context of task shifting allowing doctors to
focus on other essential services [8, 9].
The total prevalence of adverse events from our study
of 5.47% was slightly higher compared to other studies
in Uganda which show a prevalence of 2.1% in Kampala [10] and 0.6–1.4% Rakai district [11]. However, the
prevalence of adverse events in our study is lower compared to studies which were conducted in other African
countries which recorded prevalence of adverse events
ranging from 0 to 24% [18] and 0.70 to 37.36% with an
overall pooled prevalence of 2.31% [9]. Our study thus
indicates that the rate of occurrence of adverse events
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Table 2 Factors associated with VMMCs adverse events
Variables

Univariate
OR(95% CI)

Multivariate
p value

AOR(95% CI)

p value

Age (in years)

1.0582 (0.9837–1.1384)

0.1288

1.0754 (0.9988–1.1579)

0.0537

Time taken for circumcision

1.0322 (1.0013–1.0640)

0.0407

1.0251 (0.9831–1.0689)

0.2455

0.0632

0.5243 (0.1210–2.2714)

0.9472

–

Health facility
Private health facility

Reference

Public health facility

0.3520 (0.1170–1.0591)

Reference
0.3881

Cadre
Non-doctor

Reference

Doctor

1.0450 (0.2842–3.8430)

following VMMCs is relatively low in the context of
task shifting.
The proportion of males who developed signs of infections in our study was slightly higher (fever 1.35% and
pus discharge 3.15%) as compared to what is described
in other studies 0.30–1.85% [9]. In our study, all the participants with features of infections had been operated
by non-doctor health workers. One of the reasons which
we believe may explain this difference in infection rates
among non-doctor compared to doctors is that the largest number of circumcisions was conducted by non-doctors and thus the higher proportions of infections were
observed in this group. However, this could be explored
in further studies to evaluate whether this is arising from
differences in infection control practices during circumcisions procedures among doctors compared to nondoctors. In addition, this is an indicator for the need to
emphasize infection control protocols when conducting
circumcisions. As task shifting is being implemented as
per the guidance by the WHO [7], we would recommend
continuous training and evaluation of infection control
practices to promote safe VMMCs.
In our study, there was no reported serious adverse
event such as urethral injury, glans amputation or death.
This is similar to other circumcision programs in Uganda
[10, 11] and other sub-Saharan African countries [9]. This
is reassuring since it indicates that VMMCs can be conducted safely by both non-doctor health workers with
limited incidence of serious adverse events.
Doctors generally took longer time to complete the
circumcision procedures compared to non-doctors. This
finding is similar to a retrospective review conducted in
South Africa where doctors took longer time compared
to non-doctors [13]. However, a study by Buwembo and
colleagues in Uganda showed that non-doctor health
workers take more time to complete the circumcision
procedure compared to doctors [11]. In general, a number of factors influence how long each health worker may

–

take to complete a circumcision procedure among which
include the health worker’s experience and proficiency
[6, 11]. The time taken to conduct the circumcision procedure was not associated with occurrence of adverse
events in our study.
One of the limitations to our study is that a high number of VMMCs were conducted by non-doctor health
workers. The incidence of adverse events (such as infections) among circumcisions by non-doctor health workers compared to doctors may thus have been affected by
the disproportionately higher number of VMMCs conducted by non-doctor health workers.

5 Conclusions
Our study showed no incidence of serious adverse events
such as death, urethral injury or glans amputation following VMMCs. There was no statistically significant difference in the incidence of adverse events among VMMCs
conducted by doctors compared to non-doctor health
workers. However, all participants who had features of
infection had been operated by non-doctor health workers. These findings indicate that doctors and non-doctor health workers can provide safe VMMCs with a low
incidence of adverse events. We recommend the need
to improve infection control practices for VMMCs especially among non-doctor health workers. Our study adds
to the existing literature to guide health workers and policy makers on task shifting in the scaling up of VMMCs.
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