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Abstract

Previous models have demonstrated that high uptake of male circumcision (MC)
will be required if the procedure is to have a significant public health impact in sub-
Saharan African countries (Nagelkerke et al., 2007). Therefore, research about the
determinants of uptake of MC among different groups is warranted. The objective of
this study was to examine the relationship between educational attainment and personal
willingness to undergo safe male circumcision (SMC) in rural Uganda.

In this study, we surveyed 297 participants (aged 18-24) in three rural districts.
Additionally, we conducted focus group discussions with between 8-12 participants in
each of these districts.

We found that circumcision prevalence and characteristics of those who are
circumcised were similar to findings shown elsewhere. Additionally, we found that
personal willingness to undergo SMC was lower among respondents with higher
educational attainment [OR (crude) = 0.28; p=0.002; CI: 0.12-0.62]. This odds ratio
remained statistically significant when we adjusted for demographic confounders [OR =
0.20; p=0.001; CI: 0.08-0.52]. We did not observe any significant difference in willingness
between those who had no educational attainment and those who had completed

primary education only [OR= 0.90; p=0.89; CI: 0.22-3.68].

iv



We conclude that young men with higher education are less willing to undergo
SMC than their less educated peers. In addition, our qualitative results indicate that
inadequate information about SMC, among those with higher education, might explain

this difference in willingness to undergo the procedure.
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1. Introduction
1.1 Background

Uganda is often lauded as a success story in the fight against HIV/AIDS having
achieved reductions in prevalence from over 18% (in rural areas) and 25-30% (in urban
areas) in the early 1990s to current national estimates of 6.5% (UNAIDS, 2010). These
declines were largely a product of the government’s aggressive ABC (Abstain, Be
faithful, Use Condoms) campaign which was rigorously implemented in both rural and
urban areas. However, this rapid decline phase has been accompanied by stabilization in
prevalence between 6.1% and 6.5% since 2000 (UNAIDS, 2010), highlighting the limits
of the government’s ABC prevention policy in decreasing prevalence. Consequently, this
stall in HIV prevalence has led to calls for the development of a broader and more
comprehensive prevention strategy that integrates different empirically-proven
prevention approaches with the ABC campaign (Piot et al., 2001). One such approach is
safe male circumcision (SMC), which has been shown to decrease risk of HIV
transmission.

The effectiveness of SMC in decreasing HIV prevalence has been elucidated by
previous ecological and observational studies that demonstrate an inverse relationship
between male circumcision (MC) prevalence and HIV-1 prevalence (Weiss, Quigley, &
Hayes, 2000; Bailey et al., 2007). Similarly, a meta-analysis of randomized controlled
trials conducted in Uganda, Kenya, and South Africa revealed that MC decreased risk of

HIV-1 transmission among heterosexuals by approximately 60% (Weiss et al., 2008).



The results of these trials, coupled with evidence from previous ecological studies, led
the WHO to recommend that MC be included among global HIV prevention strategies
(WHO, 2006). Consequently, numerous countries in sub-Saharan Africa with high HIV
prevalence and low MC prevalence are considering the integration of MC in their HIV
prevention programs. For example, in Uganda, where current HIV prevalence among
adults is at 6.5% (UNAIDS, 2010) and MC prevalence in rural areas is at 22.9% (MOH,
2005), the Ministry of Health has drafted SMC policy with the goal of including SMC as
part of a comprehensive national HIV prevention program (MOH, 2010).

Despite the potential of MC to reduce HIV prevalence, concerns remain about the
acceptability of this procedure once it is rolled out as an intervention program in
countries where current MC prevalence is low (Muula, 2007). To this end, numerous
studies have investigated the determinants of acceptability of MC among different
groups, including women, young men, individuals from traditionally non-circumcising
tribes, etc (Bailey, Muga, Poulussen, & Abicht, 2002; Kebaabetswe et al., 2003 ; Lukobo
& Bailey, 2007; Mattson, Bailey, Muga, Poulussen, & Onyango, 2005; Scott, Weiss, &
Viljoen, 2005). However, most of these studies have been qualitative, leaving little
quantitative data about the determinants of acceptability of MC. The purpose of this study
was to quantitatively and qualitatively assess the relationship between educational
attainment and personal willingness to undergo SMC among 18-24 year old men in rural
Uganda. Both quantitative and qualitative data will be instrumental to policy makers as

they design interventions to promote safe male circumcision, specifically in rural areas.



1.2 Current MC Status and Official SMC Policy in Uganda

Male circumcision prevalence in Uganda is relatively low. The 2005 Uganda
National Sero-behavioral Survey reported that 24.9% of Ugandan men aged 15-59 were
circumcised. The survey also found that male circumcision prevalence was highest in the
Eastern region (54.7%) and lowest in the Northern region (less than 10%) (MOH, 2005).
These findings can mostly be explained by culture. For instance, Eastern Uganda is
heavily populated by two traditionally-circumcising tribes: the Gishu and the Sebei. In
these tribes, male circumcision is seen as a passage rite to manhood and it is mandatory
among all adult males. Additionally, the survey found that circumcision prevalence also
differed along religious lines, with Muslims most likely to be circumcised (97%) and
with Catholics being the least likely to be circumcised (10%). These differences in trends
along religious lines could explain the low MC prevalence in Northern Uganda, where
the majority of people are Catholic.

Uganda did not have an official policy on male circumcision until January 2010.
That year, the Ministry of Health (MOH) released a policy proposal that had been
delayed until a $5,000,000 grant was secured from PEPFAR. In this policy, the MOH
describes its targeted group as all males, including neonates whose parents request the
service (see delayed policy objectives below) (MOH, 2010):

1) To ensure that SMC as part of national comprehensive HIV prevention strategy is
available to all males including neonates whose parents and guardians voluntarily

request for the service.



2)

3)

4)

5)

6)

7)

8)

To improve access to quality SMC services at all levels in both public and private
health facilities; and to ensure that SMC is carried out by appropriately trained
/skilled personnel.

To strengthen the integration of SMC service delivery in Uganda’s national health
system.

To establish research agenda focusing on male circumcision services towards HIV
prevention.

To ensure adequate and skilled human resources for SMC service delivery.

To ensure that SMC services are effectively carried out in public, private, and
private-not-for-profit health facilities.

To ensure demand in a controlled manner for SMC services.

To ensure freedom, voluntary access and confidentiality to SMC services in

health facilities.

Currently, numerous government-funded health facilities offer the procedure

free-of-charge. Additionally, some privately-owned hospitals, such as International

Hospital Kampala, offer an occasional free SMC clinic (e.g. weekly, or monthly)

(Magoola, 2011). However, all these facilities tend to be concentrated in urban areas,

creating regional disparities in availability of SMC services and leaving large un-met

need for SMC services in rural areas.



1.3 Literature Review

In 2007, Gray and colleagues reported the findings of an RCT that investigated
the protective efficacy of MC among men in Rakai, Uganda (Gray et al., 2007). In this
study, 4996 uncircumcised men were randomized to an intervention group (offered
circumcision before start of follow-up period) and a control group (offered circumcision
at the end of the trial). Retention in the study was high (90%) in both groups and
characteristics at baseline were equally distributed between the two arms (Gray et al.,
2007). The as-treated protective efficacy of MC from this trial was 55%, adding evidence
to previous suggestions that MC reduces risk of HIV contraction among heterosexuals
(Westercamp et al., 2007). In addition, Gray and colleagues reported that 80% of men in
the control group requested the procedure at the end of the trial, signaling high general
acceptability (Gray et al., 2007). However, this conclusion about high acceptability in the
general population might be biased as members in the control group can be assumed to
have been accepting of MC, since they enrolled in the trial in the first place. Due to this
selection bias, the percent acceptability found by this study should not be generalized to
represent acceptability among all men in Uganda. Nevertheless, the results of the Rakai
trial, coupled with a similar protective efficacy of MC observed from trials in Kenya and
South Africa (Bailey et al., 2007 & Auvert et al., 2005), provided epidemiological
evidence of the protective efficacy of MC.

High uptake of male circumcision is necessary in order to produce significant

public health impact. This was highlighted by Nagelkerke and colleagues (2007) who



designed a mathematical model examining the impact of MC on HIV prevalence in
Nyanza province, Tanzania (Nagelkerke, Moses, de Vlas, & Bailey, 2007). Their model
compared reduction in HIV prevalence given different uptake of MC rates: at 50% and at
80% (Nagelkerke, Moses, de Vlas, & Bailey, 2007). Their model revealed that with
increased uptake of MC, reductions in HIV prevalence (for both males and females) were
realized much sooner and that these reductions were higher than those in settings where

uptake of MC was lower (Fig 1).
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Figure 1: Reduction in HIV 1 at different percentages of MC uptake (50%;
80%). Based on a model by Nagelkerke and colleagues.



In Uganda, acceptability among uncircumcised men was initially reported as only
29% in 1997 (Westercamp & Bailey, 2007). This low acceptability of MC could be
explained by the general lack of knowledge about the protective efficacy of MC at the
time (Westercamp & Bailey, 2007). Since these findings, there have been a few other
studies that have investigated willingness for SMC among Ugandans; however, results
from these studies are limited by external validity and selection bias concerns. For
instance, while Gray and colleagues (2007) reported 80% willingness among the control
arm of the Rakai study, their findings pose serious bias concerns. First, the men in this
study, by virtue of being enrolled in the study, might have already held a favorable view
of MC that might have informed their decision to enroll in the study in the first place.
Additionally, the sampling method used in this trial presents further selection bias
concerns: study participants were recruited by snow-ball sampling, indicating that
recruited participants could have been from the same social networks and as such, could
have held similar views about MC acceptability (Gary et al., 2007).

Similarly, some studies in Uganda have investigated acceptability among certain
cohorts of men. In 2010, Mugwanya and colleagues reported the findings of an
acceptability study conducted among HIV-negative men in sero-discordant partnerships.
In this study, 155 HIV negative men attending an HIV research clinic for sero-discordant
couples were surveyed using a standardized questionnaire to determine acceptability of

MC (Mugwanya et al., 2010). Mugwanya and colleagues found that while awareness was



high (nearly 100%) in this cohort, only 53.3% of un-circumcised HIV negative men
(n=92) were interested in MC (Mugwanya et al., 2010). However, the results of this study
could have been biased by a number of factors. For instance, by virtue of attending an
HIV clinic, these men could have been aware of other preventive methods available to
them, such as condoms, and could have been less inclined to select MC. Additionally, the
external validity of this study is weak: since it was conducted in an urban area,
acceptability in this cohort might not be generalizable to men in rural areas or to patients
of different kinds of clinics.

In addition, numerous studies have assessed the determinants and degree of
acceptability of MC in other countries in the region. Bailey and colleagues (2002)
investigated the acceptability of MC among the Luo (a traditionally non-circumcising
tribe) in Nyanza province, Kenya (Bailey et al., 2002) In this study, focus group
discussions of 6-14 participants were held to discuss the acceptability of MC. This study
found that the participants were generally accepting of MC and that the key determinants
of acceptability ranged from access and cost to cultural reasons (Bailey et al., 2002).
However, there are some issues with the internal validity of this study, since the
participants had been selected by health workers in the region (selection bias).
Additionally, the sample size of the study was too small to draw general conclusions
about acceptability. Furthermore, given that this study was qualitative, the lack of
quantitative assessment makes it difficult for one to determine the statistical relationship

among these determinants. Similar studies were conducted by Weiss and colleagues



(2008) and Lukobo and colleagues (2007) in Tanzania and Zambia respectively (Lukobo
& Bailey, 2007; Weiss, Plummer et al., 2008). Both these studies were qualitative and did
not quantitatively assess the degree and determinants of acceptability.

While the determinants of acceptability of MC have not been as rigorously
investigated in Uganda, the determinants of awareness of MC benefits have been studied
more. Wilcken and colleagues (2010), for example, conducted a cross-sectional study on
awareness among young people and adults in three districts in rural Uganda (Wilcken,
Miiro-Nakayima, Hizaamu, Keil, & Balaba-Byansi, 2010). They interviewed 452
participants (267 adults and 185 youths), using a standardized questionnaire. They found
that among young people, those with higher educational attainment (primary vs.
secondary), after adjusting for confounders, had lower awareness of MC for HIV
prevention (OR=0.41 p=0.076) (Wilcken et al., 2010). While these results are based on a
relatively small sample of young men (n=74), they nonetheless suggest that there might
be a negative relationship between educational attainment and awareness of MC for HIV
prevention among youth in rural areas.

These findings stand in contrast to those reported by Nnko and colleagues (2001)
in Tanzania, where they found that increased education results in increased acceptability
of MC among uncircumcised men. They attributed their findings to the ethnic mixing that
is common in secondary schools. As a result of this diversity, they hypothesized that
uncircumcised young men were highly likely to come into contact with circumcised peers

from other tribes and that this increased awareness of MC benefits was likely to increase



their willingness to undergo MC themselves (Nnko, Washija, Urassa, & Boerma, 2001).
Similarly, Ngalande and colleagues (2006) found that acceptability of MC in Malawi was
higher in regions where awareness of the protective efficacy of the procedure was high
(Ngalande, Levy, Kapondo, & Bailey, 2006). Taken together, these studies suggest that
awareness of MC benefits might influence willingness to undergo MC.

Therefore, the relationship between educational attainment and awareness of MC
has been studied. Similarly, the influence of awareness on acceptability has been well-
documented in numerous qualitative studies. By contrast, the relationship between
educational attainment and acceptability of MC remains unclear. But, the negative
relationship between educational attainment and awareness of MC among young men in
rural areas might provide clues to the relationship between educational attainment and
acceptability. For instance, based on the established relationship between awareness and
acceptability, one could postulate that those with higher educational attainment are less
willing to undergo MC than their less educated counterparts. Additionally, educational
attainment, interacting with other variables, may have an influence on MC that is above
and beyond personal willingness to undergo MC (see conceptual model).

Taken together, the results of these studies call for further research into the
relationship between educational attainment and acceptability of MC among youth. This
relationship is important for a number of reasons: Firstly, MC as a prevention method is
most effective among individuals who have not yet achieved sexual debut as these

individuals have a lower risk of having HIV. Y outh with higher educational attainment
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are less likely to have reached sexual debut than their counterparts with lower educational
attainment (from a cross-sectional perspective, the former are usually still in-school). As
such, a greater impact of SMC is more likely to be observed with this cohort.
Additionally, this cohort constitutes the bulk of human capital for the Ugandan economy
(from an economic perspective, having an educated workforce is better than having an
uneducated one); as such, effective prevention methods targeted at this cohort (in order to
prevent mortality or morbidity form HIV in the future) bode well for Uganda’s projected
economic future.

To this end, the purpose of this study was to investigate the relationship between
educational attainment and acceptability of SMC in rural Uganda. This study was
conducted in 3 rural districts in Central Uganda, where HIV prevalence is high (9%)
(MOH, 2005). The results of this study will provide useful information to policy makers
as they design educational interventions to increase awareness of SMC, specifically in

rural areas.
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Fig 2: Conceptual model based on literature review. Awareness=(awareness of
benefits of MC); Willingness=(Personal willingness to undergo MC); Demographic
factors=(marital status, religion, tribal affiliation).

Educational Attainment >Willingness

Specific Demographic Factors.

Fig 3: Conceptual model based on study hypothesis. Willingness=(Personal
willingness to undergo MC); and Demographic factors=(marital status, religion, and
tribal affiliation).
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1.4 Research Question

Given the findings of past studies, we ask in this study, what is the relationship
between educational attainment and personal willingness to undergo SMC in rural

Uganda?

1.5 Hypothesis
There is a negative relationship between personal willingness to undergo MC and
educational attainment among young men in rural areas, mediated by awareness of MC

benefits.

2. Methods
2.1 Study design and setting

This cross-sectional study was conducted in rural areas of 3 districts (Mukono,
Wakiso, and Kiboga) in central Uganda from June-August 2011. We used a mixed
methods approach, collecting both quantitative data by means of survey administration,

and qualitative data using focus group discussions.

2.1.1 Site Selection

Using a method similar to that used by Wilcken & colleagues (2010), we selected
three districts from the central region. The central region currently has the highest
prevalence of HIV in the country (9% compared to the national prevalence of 6.5%)
(MOH, 2005). Additionally, primary education completion among all men in this region

is 10.4% compared to the national primary completion average of 14.3 % (see Table 1

13



below for stratification based on educational attainment) (MOH, 2005). Therefore,
according to these data, this region has one of the lowest educational attainment levels in
the country. However, current primary education completion rates might be higher than
reported in that survey (as a result of increased enrollment after the introduction of
Universal Primary Education in 1997) (DHS EdData, 2001). Similarly, MC prevalence
rates in this region are below the national average MC prevalence rates. In 2005, 23.6%
of 15-49 year old men in this region reported being circumcised compared to the national
average of 24.9% (MOH, 2005). In terms of exposure to the media, radio was reported as
the highest source of information (95.7% of all adult men have access), while television
was the lowest source of exposure to the media in this region (29.8% of all adult men
have access) (MOH, 2005).

The sample size for this study was generated using Ruth Lenth’s power and
sample size calculator. Using a margin of error of 0.0495 and a 95% CI, we estimated a
sample size of 283 participants. In order to control for non-response from some of the
participants, we adjusted the sample size to 300 participants (assuming a 95% response

rate).

2.2 Recruitment of participants for quantitative data collection

We used privately-owned software (Research Randomizer™) to randomly select
counties in which to administer surveys (Urbaniak et al., 2011). Using the same software,
we randomly selected secondary schools (generally ages 12-19) from an online database.

The target sample of schools per district was five, with a goal of collecting twenty

14



surveys per school. So, we selected ten schools per district in order to compensate for
defunct schools as well as unwillingness to participate in the study.

Approval to conduct the study was sought from Duke’s IRB board, as well as the
Uganda National Council of Science and Technology (UNCST). Additionally, approval
in the selected districts was obtained from the District Health Officers in each of the
districts. Additionally, we also obtained consent from the head-teachers from each of the

schools.

2.3 Recruitment of participants for qualitative data collection

We randomly selected one sub-county per district and approval was sought from
the local council (LC) chairman (the local government official in charge of these
jurisdictions). The LC chairmen were requested to randomly select a maximum of twelve
focus group participants from their sub counties, using the following criteria: young men
aged 18-24 and currently out-of-school, as these individuals usually have lower

educational attainment.
2.4 Data collection and management

The standardized questionnaire was translated into Luganda and then back-
translated in to English to ensure accuracy. Research Assistants who were to administer
the Luganda surveys underwent a two-day training to ensure proficiency in research
ethics guidelines and accurate data collection.

The questionnaires were then pretested among randomly selected young men in

Kampala. During the pretesting phase of the study, respondents were offered the survey

15



along with a feed-back form that asked for their perceptions about the sensitivity of the
questions and recommendations for changes they deemed necessary. From this feedback,
we made a few changes to the “Demographics” section of the survey, where “Catholic”
was missing. We also expanded on the “Education” section as we had been informed,

from the feed-back we received, that the options we had were not exhaustive enough.
2.5 Survey administration

For in-school participants, the questionnaires were administered during lunch
recess and after classes so as not to interfere with the school time-table. Informed consent
was sought from all participants and they were all compensated for their time: out of
school participants received UG shs. 6500, while in school participants received UG shs.
4000. We had a 100% response rate from the schools we contacted. This rate is similar to
high response rates observed by other studies (the Wilcken study had a 99% response
rate).

A similar approach was used with the out-of-school participants once permission
had been sought from the local council chairman. These participants tended to be
organized in groups, and included boda-boda cyclists, car-washing bay employees, and
other casual laborers. Because many in this cohort tend to have little to no formal
education, many of them had to be assisted with completing the surveys. So, for these
participants, surveys were administered in an interview style format by both the research

assistants and the principal investigator.

2.6 Focus Group Discussions

16



For in-school participants, these discussions were held after school usually in an
unused classroom, or under a tree in the school compound. The discussions were led by
one research assistant who had extensive experience in conducting focus group
discussions among young adults and adolescents, and the principal investigator who took
notes during these discussions. Informed consent was sought from all participants at the
beginning of the discussions, and they were all informed that the proceedings would be
recorded and strictly used for generation of knowledge about MC. Participants were
encouraged to use pseudonyms if they had privacy concerns, and they were also informed
that they could decline to answer any question that they were uncomfortable with.

For out-of-school participants, a similar format to in-school discussions was used.
For these participants, discussions were conducted in a rented hall, or in a compound,

with the consent of the property owner.
2.7 Data Management:

All completed questionnaires were stored in a secured file cabinet at
Communication for Development Foundation-Uganda (CDFU) offices in Kamwokya.

All audio tapes from the focus groups were also stored in a secure cabinet and
later retrieved to be translated and back-translated (for the Luganda tapes), and

transcribed (for all tapes).
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3. Variables and Measurement
3.1 Independent Variable

The independent variable in this study was educational attainment. This variable
was measured using a 0-11 scale adapted from the 2009 Tanzania MOH MC Situational
Analysis Report, with 0=No Education, and 11=Completed University Education

(MOHSW, 2009).

3.2 Dependent Variable

The dependent variable in this study was personal willingness to undergo SMC
which was assessed using an open-ended question after the respondent’s circumcision
status had been determined. First, the circumcision status of participants was assessed
using the closed-ended question “Are you circumcised?” (Yes/No).Then, for
uncircumcised men, the primary outcome of the study was assessed using the question
“Would you be willing to undergo safe MC?”’(Yes/No/Undecided) followed by the open-

ended question ‘Why or why not?”

3.3 Other variables

Additionally, demographic factors have previously been described as confounders
in decision-making processes. As such, we collected some non-identifying demographic
information such as tribe, religion, marital status and age. We controlled for these during

analysis.
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4. Statistical Analysis
We used logistic regression in STATA 11.0 to assess the relationship between the
independent variable (educational attainment), and the outcome of interest (personal

willingness to undergo SMC given that one was currently un-circumcized).

4.1 Univariate Analysis

In the initial crude analysis, educational attainment was coded as a dummy
variable “status” with those currently in school as the referent group and those currently
out of school as the index group (status=0 if currently in school, and status=1 if currently
out of school). In the next level of analysis, the educational attainment variable was
coded as a disjoint indicator variable with 3 levels: Education=0 (referent group): had no
education and those who did not complete primary school; Education=1: had completed
primary school, but had not completed their O-level; Education=2: Anyone who had

completed O-level education and higher.

4.2 Multivariate Analysis

We used multivariate analysis to investigate whether the relationship between our
independent variable and outcome of interest was confounded by other variables. We
individually introduced suspected confounder variables into a crude (unadjusted) model
and then observed whether the newly introduced variable substantially changed the effect
measure estimate (OR), and whether this change was statistically significant (p<0.05).

We then computed a Mean Squared Error (MSE) for each adjustment, comparing these to
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the fully-adjusted model, using the formula MSE = (bias)*+(Avariance) to assess any
projected loss in precision that would arise from including the confounding variable in

the model.
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5. Results
5.1 Demographics

We had a total of 297 respondents for the surveys, nearly equally distributed
among the 3 districts: 101 respondents in Kiboga (34.01%), 94 respondents in Mukono
(31.65%), and 102 respondents in Wakiso (34.34%). The respondents’ ages ranged from
17 to 40 years, with 94.61% falling in the desired 18-24 age range. Distribution was also
equal among both cohorts (in school and out of school), with 49.49% of total respondents
being in school and the remainder (50.51%) being out of school.

In terms of tribal affiliation, the Ganda were the most represented, with 56.57% of
respondents, followed by the Banyankore with 11.78% of respondents, reporting
affiliation with these tribes. Both these tribes are traditionally non-circumcising. Other
tribal groups claimed less than 4% each among the respondents.

Catholic and Protestant were the most prevalent religions among respondents,
with 33.78% and 35.81% respondents, respectively. Islam was also moderately
represented among participants (15.88%), while only 1 participant reported having no
religion.

Among in-school participants, 85.42% were currently in A-level, while 14.58%
were currently in O-level. All individuals in this cohort had completed primary education,
a figure quite similar to that among the out-of-school cohort among whom 89.49% of
participants reported having at least completed a primary education. This figure is

probably reflective of a cumulative trend in education attainment, especially among
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young men, as a result of Universal Primary Education (UPE): A 2001 DHS survey
reported that 87% of primary-aged children (6-12) were currently enrolled in school at
that time (DHS EdData, 2001). However, when it comes to higher levels of education,
only 12.04% reported completing O-level and only 1.85% had completed A-level studies
among the out-of-school cohort.

Marriage rates were also relatively low among respondents. Combining the two
cohorts, we found that 70.45% of respondents said they had never been married, and only
29.21% said they were currently married. However, considered separately, those
currently out of school had higher marriage rates than those currently in school (51.85%

compared to 3% respectively).
5.1.1 Current circumcision prevalence

32.42% of participants in our survey reported that they were circumcised, a
proportion that was similar to that reported by Wilcken et al. (35.0% among youths) in
2010. We also found MC prevalence to be quite similar between both cohorts in our
study: 32.64% of in-school participants reported that they were circumcised compared to
32.21% of out of school participants.

When considering religion, we found significant differences among respondents,
with Muslims reporting the highest MC prevalence (95.65%) among all religious groups.
Among Christians, we found that Protestants and Pentecostals were more likely to be
circumcised (23.81% and 22.22% respectively) than their Catholic counterparts

(16.16%). This percentage among Catholics (16.16%) was the lowest among all religious
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affiliations, indicating that within the central region, Catholics are the least likely to be
circumcised.

Participants’ circumcision status also differed along tribal lines with the Gishu
reporting highest prevalence (85.71%), while tribes from Northern Uganda, such as the
Acholi, reported 0% MC prevalence. Among non-Gishu respondents, respondents from
the Ganda tribe were most likely to be circumcised (62.05%); however, this figure might
have been confounded by the high representation of the Ganda in the central region (they
constituted 56.57% of respondents).

We found no significant differences among participants based on marital status:
those who were never married were just as likely to be circumcised as those who were

married (33.33% compared to 30.12% respectively).

5.2 Logistic Regression Analysis

5.2.1 Univariate analysis

5.2.1.10utcome: Personal Willingness to Undergo MC

In initial univariate analysis, our independent variable (educational attainment)
was coded as a dummy variable (currently in-school, and currently out-of-school). When
we used logistic regression to regress personal willingness to undergo MC on school
status, we obtained a statistically significant odds ratio of 3.17 (p = 0.001, CI: 1.56-6.43)

(Table 7). This odds ratio suggests that the odds of willingness to undergo MC among

23



those participants who were currently out of school were 3 times those of participants
who were in school, to be willing to undergo SMC.

We then converted educational attainment into a 3-level disjoint indicator variable
(No education, or primary incomplete; Completed primary education; Completed
secondary education). In this analysis, no education was the referent category. There was
no significant difference in willingness to undergo MC between those who had completed
primary education only to those who had no education or had incomplete primary
education (OR: 2.21, p=0.21; CI: 0.63-7.76) (Table 8). When comparing those who had a
secondary education to those who had no education, we obtained an OR=0.49 (p=0.183,
CI: 0.17-1.41) (Table 8), indicating that the odds of willingness to undergo MC among
those who had completed a secondary education were nearly half those of respondents
who had no education.

We also conducted regressions using those who had obtained a primary education
only as the referent group. In this analysis, we found no significant difference in
willingness to undergo MC when comparing those who had no education to those who
had completed a primary education only (OR=0.90; p=0.889; CI: 0.22-3.68) (Table 9).
Conversely, we found a statistically significant OR when comparing willingness to
undergo MC between those who had completed a secondary education and higher and
those who had only completed a primary education. We found that the odds of

willingness to undergo MC among those who completed a secondary school education
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were nearly one-third those of their lesser educated counterparts (OR=0.28; p=0.002; CI:
0.12-0.62) (Table 9).

We chose to use the model with completed primary education as the referent
group as representative of our findings and we used it as the crude (un-adjusted model)

during multivariate analysis, as this method was similar to that used in previous studies.
5.2.1.2 Outcome: Awareness of SMC for HIV prevention

Given that previous studies found that there was a relationship between awareness
of SMC for HIV prevention and educational attainment, we conducted a regression with
educational attainment as the independent dis-joint indicator variable. We found a
borderline statistically significant relationship between educational attainment and
awareness of SMC for HIV prevention. Specifically, we found that the odds of awareness
of SMC benefits among those with a secondary education were about one-third of those
of respondents who had only completed a primary education (OR=0.38; p=0.05; CI: 0.14-
1.00) (Table 11). A comparison between those with no education and those with only
primary education was not statistically significant. (OR= 0.91; p=0.91; CI: 0.17-4.86)

(Table 10).
5.2.2 Multivariate Analysis

At this stage of analysis, we gradually introduced suspected confounders (district,
marital status, tribal affiliation, and religion) into our model (we had collected these in

the demographics section of the survey) and observed their effect on the coefficient (OR).
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We also computed a Mean Squared Error (MSE) value for each adjustment to the crude,
using the fully adjusted model as the least biased of the models.

We found that the OR in the fully adjusted model (OR=0.20; p=0.001) was
slightly lower than that found in the crude model (OR=0.28; p=0.002), suggesting minor
confounding by some of the demographic variables. Additionally, when we computed
MSE values for each of the suspected confounders, we found that adjusting for marital
status introduced the most bias in the adjusted model (bias = 0.130; MSE = 0.30).
Conversely, we found that adjusting for region (district) introduced the least bias in the

adjusted model (bias = 0.008; MSE = 0.178) (Table 10).

5.3 Qualitative data analysis

Transcripts of focus group discussions were analyzed in NVivo in order to detect

any patterns and themes among participant responses.
5.3.1 Focus group responses among in-school participants

We asked participants to tell us about their thoughts and impressions when they
hear the term “safe male circumcision.” As shown in Table 12, a majority of the
participants (47.6%) responded by describing what they thought male circumcision was:
“removal of the foreskin/sheath” However, some of the descriptions of SMC among this
cohort were inaccurate; for example in Mukono where one of the participants described
circumcision as the “removal of a man’s urethra.” But, this student was quickly corrected

by his other classmates who accurately described circumcision. Other common responses
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to this question included HIV & STD prevention (33.3%), and hygiene (14.2%) (Table
12).

Participants were also asked about some of the advantages and disadvantages
associated with SMC. As shown in table 13, sexual benefits (33.3% of respondents),
cultural identity (27.8% Of respondents), and reduction in risk of HIV & STD (22.2% of
respondents) transmission were the most common benefits associated with being
circumcised (Table 13).

Potential penile damage, as shown in table 14, was stated by over 44.4% as a
major disadvantage of undergoing MC (Table 14). Additionally these students cited risk
of infections (16.7%) and pain (16.7%) as negative aspects of MC, especially if the
procedure were conducted by a traditional medicine practitioner. But, surprisingly, the
students had similar reservations even for SMC conducted in a hospital setting:

Moderator: ‘Even when it is done in the hospital?”

Participant: “Yeah, you may get diseases like tetanus, or even the equipment
used might not be good.”

Additionally, some participants highlighted strong fears about SMC, including a
participant who compared the procedure to torture, although they seemed to mention this
in reference to traditional practices which enforce MC as a rite of passage to manhood, a
process that can sometimes involve the use of coercive methods. For example, there have
been numerous reports of uncircumcised young men being dragged out of their homes

and forcibly circumcised.
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Participant: “It is also a psychological torture to individuals.”

Moderator: “How are individuals tortured?”

Participant: “Like a Sebei, if you are a Sebei and you went away from
their area and came to Kiboga, they just attack you unknowingly and cut you
there and then when all people are seeing you.”

Some participants (11.1%) also stated potential behavioral disinhibition as a
disadvantage of MC, especially among those who have incomplete awareness about
SMC:

Participant: For me I think that circumcision does not give one hundred percent
protection. It gives a certain percentage whereby even if it gave 99 percent, there are
chances of getting HIV like using a condom. They say that a condom is 99 percent safe.
But this doesn’t mean that you are completely safe. So this circumcision doesn’t even
reach 99 percent. It is about 60 percent. So with that 40 percent you can easily get HIV.
That is why people in Mbale, accompanied with use of poor equipment, are getting HIV
because they think circumcision is 100 percent safe.

Additionally, some cited potential violation of religious laws. For example, one
participant claimed that it was against Christian doctrine to get circumcised as Christ
shuns those who are circumcised, highlighting religious reasons that some might use as a
basis for their decision not to get circumcised:

Participant: “You see that in 2™ Corinthians, Paul said Christ [does not help you]

if you are circumcised.”
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When asked about what could be done to promote SMC, the majority of
participants (44.4%), as shown in table 15, stated that proper sensitization (educational)
programs about SMC would be ideal, indicating that many of these students feel like they
have not received enough information about SMC. In addition, 38.9% of participants
stated that improvements in access to services (by making services free and more widely
available in rural areas), could promote SMC. Furthermore, 11.1% of the participants
suggested that government incentivize SMC. When asked to elaborate, some participants

stated “cash, gifts, and clothes™ as suitable incentives that could be used (Table 15).
5.3.2 Focus group responses among out-of-school participants

We found that out-of-school participants had mostly similar responses to our in-
school participants; however, some of their responses seemed more practical and in-
depth, perhaps indicative of their real-life experience. For instance, when asked about
steps that could be taken to promote SMC, in addition to increased government
intervention, many members highlighted the importance of including cultural leaders in

official SMC programs. For instance, one participant stated:

“When the Kabaka of Buganda told us to immunize [our] children, many of us did
so. If this program is channeled through the kingdom, many people will go for
circumcision because they think that everything the Kabaka endorses is good for

them.”
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These participants also highlighted concerns that often discourage SMC among some
people. For instance the common association of male circumcision with Islam:

Participant: “Some people might think you are fighting other religions because
they believe that circumcision is for Muslims. They may think that you are trying to make
all people Muslims and ban other religions.”

Additionally, some cultural concerns were stated as some people associate male
circumcision with increased sexual promiscuity.

Participant: “They say that the first woman a man has intercourse with after
circumcision becomes lustful and moves from one man to another. They say that the
blood [that] a man sheds during circumcision has bad luck and that is why that happens to
the first woman he sleeps with after circumcision.”

Furthermore, several out-of-school participants mentioned missed wages,
resulting from failure to work during the wound-healing period, as a key reason not to get
circumcised.

Participant: “I cannot go for circumcision because I am the bread winner in my
family. If I spend a single day without going to work, it means starvation for my family,
yet I cannot go to work immediately after undergoing circumcision...”

But these participants also made suggestions about changes that could facilitate
them to undergo SMC:

Participant: “There should be a system whereby someone circumcised is taken

care of for at least two weeks or given UGshs. 50,000 [~$19] to support [his] family.”
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6. Discussion and conclusion
6.1 Key findings of the study

We found that the distribution of circumcision prevalence among our participants
was similar to that reported elsewhere, with Muslims and Bagishu most likely to be
circumcised. Additionally, we found that at least 32% of the participants reported being
circumcised, a percentage that is higher than the national average of about 22%. Since the
high MC prevalence in this region cannot be explained by religious or tribal factors
(Muslims were only 15% of the sample and the Gishu were less than 1%), it indicates
that willingness to undergo circumcision among traditionally non-circumcising people in
this area might be higher than the national average. Alternatively, it could also indicate
that access to MC services in this area is higher than the national average.

In general, we also found high awareness of circumcision as an HIV prevention
method, with several participants stating that they had heard this information before.
Radio was most frequently listed as the source of this information, highlighting the
importance of this form of communication in disseminating information about this
intervention. Additionally, qualitative assessment revealed hygiene and increased sexual
sensitivity as key reasons to get circumcised.

While awareness of circumcision for HIV prevention was high among both in-
school and out-of school participants, we found that out-of-school participants in this
region were more willing to undergo the procedure than their in-school counterparts

(86.1% of out of school participants stated willingness to undergo the procedure
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compared to 67% of in-school participants). When we examined this relationship further,
using those who only had a primary education (P.7, or O-level incomplete) as the
referent, we found decreased willingness to undergo circumcision, with increased
education. But, we also found willingness to be nearly similar (close to an OR of 1) when
comparing those who had no education to those who had a primary education only. These
findings are similar to those reported by Wilcken and colleagues (2010) who found less
awareness among more educated respondents. However, they did not report any
comparisons between those with no education and those with only a primary education.
Our findings suggest that greater awareness of the benefits of MC occurs even with

persons with no education.

6.2 Interpretation of these results and possible implications

Our findings, especially among out-of school participants, indicate potential un-
meet need for SMC services among those young men who are willing to undergo male
circumcision (86% of these participants indicated willingness to undergo the procedure,
yet prevalence in this cohort stands at 32%).The determinants for this un-met need can be
mainly attributed to deficiencies in the health system arising from lack of sufficient
personnel (for instance only 56% of all health worker positions in Uganda are currently
filled) (MOH, 2010) and inadequate resources. Additionally, some in-school participants
indicated during the focus group discussions that they were afraid of contracting tetanus,
even from health facilities. These concerns highlight the lack of confidence in some of

these health facilities and might discourage some men from seeking MC services.
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Cultural factors and myths are additional determinants that might be contributing
to the overall low MC prevalence despite high acceptability among the out-of-school
cohort. For instance, during our qualitative discussions, we heard claims about how a
newly circumcised man was a bad omen to a woman (see results), and we also heard
numerous concerns about religious indoctrination (some respondents were concerned that
getting circumcised would make them Muslim). The government has tried, through
sensitization efforts, to debunk these myths for example; by promoting the use of
“Kukomola” as opposed to “Kusilamula” in its campaigns (the latter word is largely
associated with Islam). However, some of our qualitative findings indicate that more
work needs to be done to address broader cultural misconceptions of MC.

Our study also found that willingness to undergo MC is lower among more
educated respondents, especially when comparing those young adults who only have a
primary education to those who have at least a secondary education. This finding is
particularly concerning since youth currently enrolled in secondary school are less likely
to have reached sexual debut compared to their counterparts with less education (who are
more likely to be out of school and more likely to have reached sexual debut). Since one
of the goals of MC is to avert future infections, decreased willingness to undergo SMC
among this cohort might decrease the overall impact of SMC. Additionally, as discussed
in the introduction of this paper, averting mortality and morbidity in this cohort promises

future economic benefits for Uganda.
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This decreased willingness among more educated youths in Uganda seems
unusual, especially since previous studies, for example in Tanzania (Nnko et al., 2001),
have shown that secondary school students, by virtue of the culturally diverse nature of
the student body, are more likely to have circumcised friends and thus more likely to be
highly accepting of MC. Why this is not the case in Uganda is still unclear. The answer
might lie in Uganda’s politicized HIV prevention policy that has often offered different
information to different groups, largely as a result of government ideologies backed by
donor demands. For instance, when PEPFAR’s prevention program was launched in the
early 2000s, one of its key stipulations was that abstinence be promoted among low-risk
groups, and condoms among higher-risk groups. As such, the Ministry of Education
launched a large in-school abstinence program that was sanctioned by key political
figures, such as the first lady. Hence while out-of-school young men were being taught
about different methods they could use to protect themselves from HIV, those in school
were being told to abstain. As a result, this method of HIV prevention (abstinence) might
have become widely internalized by this cohort to the extent that they are unwilling to
consider alternative methods. Moreover, abstinence was commonly cited by in-school
participants during focus group discussions.

When we assessed responses from respondents at lower educational levels, we
surprisingly found no significant differences in willingness to undergo SMC between
respondents with primary versus no education. These findings suggest that these two

groups (those with no education and those with only primary education) might be similar
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in terms of the way they make decisions or their access to information, indicating that
educating a population only to the primary level might not be sufficient to make them
different from their uneducated counterparts. This similarity of ideas between the
uneducated and those with only a primary education could also be indicative of Uganda’s
ineffectual UPE program (Universal Primary Education) that highly subsidizes primary
education, making it more accessible, especially in rural areas, at the expense of quality.
With increased accessibility often comes over-crowding in schools as the government has

not made the necessary changes required to accommodate the uptick in enrolment.

6.3 Conclusions and recommendations for policy

In order to facilitate uptake of MC services, the government will need to scale up
sensitization methods, and these methods should be designed with the educational status
of the audience in mind. For instance, programs targeted towards youth with lower
education ought to focus on debunking common myths and misconceptions about SMC.
Programs targeted towards more educated youth on the other hand should be included as
part of a comprehensive HIV prevention plan and should include the benefits of SMC;
this move will improve the current narrowly-focused campaign that is usually targeted
towards this group.

Hence in order to ensure that Uganda’s goal of circumcising 4.2 million males in
five years is met, the government will need to develop a comprehensive approach to

prevention methods. The currently lower willingness to undergo the procedure among
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educated youth should be cause for concern, and should be addressed. Future research
should focus on collecting more qualitative data about the determinants of willingness

among more educated youth.

6.4 Limitations of the Study

Our study was conducted in central Uganda, a region that is predominantly
occupied by the Baganda. As such, the results of this study cannot be generalized to the
entire country as this would pose some external validity concerns.

We used a logistic regression model when investigating the relationship between
our independent and dependent variables. This model provides an odds ratio as the unit of
comparison between the index and the reference groups, and yet this can sometimes be an
over- estimation of this relationship.

Similarly, since there were very few participants who had completed university
education, we characterized all those with O-level and greater education in one category
“Secondary.” This affected our ability to assess acceptability at higher education levels,
and as such, we could not report differences in willingness among those with greater than
a tertiary education and those with lower education.

Our study might also have had some internal validity concerns in terms of
assessing circumcision status of participants. Since MC status was self-reported, there
could have been some misclassification bias as we did not perform physical exams. This

bias has been reported in previous studies (Nnko et al., 2001).
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Additionally, there might have been some unobserved selection bias during
survey administration, especially among out-of-school participants as we were only able
to interview those who we found at the duty station. However, we tried to control this by
limiting the number surveyed at each duty station to not more than 8 participants.

Furthermore, we are also unable to guarantee the honesty of participants’
responses, when they were asked about willingness, as these could have been influenced
by other factors. For instance, our study offered small compensation for participants’
time, and while every attempt was made to undermine this point, we are unsure how
many participants felt compelled to say they were willing to be circumcised simply
because they thought it was what we wanted to hear. Moreover, we were asked numerous
times whether we had come to recruit participants for an MC clinic, but we always
responded by clarifying the independent nature of our study and its voluntary
participation nature. Similarly we are also unable to estimate whether acceptability will
translate in to uptake of MC.

In the qualitative data analysis, we only completely analyzed responses from in-
school participants, since survey responses revealed that they had lower willingness to
undergo SMC. Responses among out-of-school participants were only skimmed for
notable responses, meaning that our study insufficiently reports responses from this
cohort. In addition, we could not make sufficient comparisons between both groups using

the qualitative data alone.
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Appendix A

Table 1: Highest level of educational attainment among men aged 15-49 in the
central region of Uganda in 2004-05 (median years of schooling = 5.4). Source: MOH,

2006.
Highest Level of Schooling Completed % (n=1451)
No Education 8.3
Primary Incomplete 49.2
Primary Complete 10.4
Secondary + 32.2

Table 2: Religious distribution among survey respondents.

Religion Frequency Percent (%)
No Religion 1 0.34
Protestant 106 35.81
Catholic 100 33.78
Pentecostal 36 12.16
Muslim 47 15.88

Other ** 6 2.03

Total 296 100.00

**Other category includes traditional religions, and Seventh Day Adventists (SDA), etc.

Table 3: Age distribution among survey respondents.

Age Frequency Percent
17 6 2.02
18-24 281 94.61
25+ 10 3.37
Total 297 100.00
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Table 4: Tribal affiliation of survey respondents.

Tribe Frequency Percent (%)

Aluro 3 1.01

Ganda 168 56.57

Iteso 5 1.68

Japadhola 2 0.67

Kiga 6 2.02

Kumum 2 0.67

Lugwala 2 0.67

Madi 1 0.34

Mululu 1 0.34

Nkore 35 11.78

Rundi 1 0.34

Sabinyi 1 0.34

Soga 7 2.36

Tanzanian 2 0.67
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Total

297

100.00

Table 5: Educational levels of survey participants.

Educational Level Freq. Percent
No Education 1 0.34
Primary Incomplete 29 9.83
Completed P.7. 52 17.63
Currently in O-level 28 9.49
Dropout in O-level 23 7.80
Completed O-level 24 8.14
Currently in A-level 121 41.02
Dropout in A-level 4 1.36
Completed A-level 8 2.71
Dropout in 1 0.34
Completed 2 0.68
Other Studies 2 0.68
Total 295 100.00
Table 6: Marital status of survey participants.
Marital Freq. Percent
Never Married 205 70.45
Married 85 29.21
Other 1 0.34
Total 291 100.00
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Table 7: Univariate Logistic Regression. Independent Variable: Status (In
School=0; Out of School=1). Dependent Variable: Personal Willingness to Undergo

SMC.
Willingness  Odds Ratio  Std. Err. z P-Value [95% Conf.
Y[ Interval]
Current 3.17 1.15 3.19 0.001 1.56,6.43

Status

Table 8: Univariate Logistic regression. Independent Variable: Educational
Attainment**. Dependent Variable: Personal Willingness to Undergo SMC.

Willingness Odds Ratio  Std. Err. z P-Value [95% Conf
Y[ Interval]
Primary 2.21 1.42 1.24 0.214 0.63,7.76
Education

Secondary 0.49 0.26 -1.33 0.183 0.17,1.41
Education

**Educational attainment==Disjoint Indicator Variable (No Education; Only Primary Complete; and
Secondary or Greater Complete). Referent variable in this model == (No Education).

Table 9: Univariate Logistic Regression. Independent Variable: Educational
Attainment**. Dependent Variable: Personal Willingness to Undergo SMC.

Willingness  Odds Ratio  Std. Err. z P-Value [95% Conf.
Y[ Interval]
No 0.90 0.65 -0.14 0.889 0.22,3.68
Education

Secondary 0.28 0.11 -3.10 0.002 0.12,0.62
Education

**Educational attainment==Disjoint Indicator Variable (No Education; Only Primary Complete; and
Secondary or Greater Complete). Referent variable in this model == (Primary Education Complete).
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Table 10: Univariate Logistic Regression. Independent Variable: Educational

Attainment**. Dependent Variable: Awareness of SMC Benefits.

Awareness of Odds Ratio Std. Err. z P-Value [95% Conf.
MC Benefits Interval]
No Education 0.91 0.78 -0.11 0.911 0.17,4.86
Secondary 0.38 0.19 -1.96 0.050 0.14,1.00
Education

**Educational attainment==Disjoint Indicator Variable (No Education; Only Primary Complete; and
Secondary or Greater Complete). Referent variable in this model == (Primary Education Complete).

Table 11: Multivariate Logistic Regression. Independent
Variable**.Dependent Variable: Personal Willingnes to Undergo SMC.

Type OR P-value In(OR) Var(InOR) AVar Biasz MSE
Crude 0.28 0.002 -1.28 -1.76 0.27 0.096 0.366
(unadj)

Saturated 0.20 0.001 -1.59 -1.49 0.00 0.000 0.000
District 0.22 0.001 -1.50 -1.66 0.17 0.008 0.178
Marital 0.29 0.005 -1.23 -1.66 0.17 0.130 0.300
Tribal 0.25 0.001 -1.38 -1.72 0.23 0.044 0.274
Affiliation

Religion 0.28 0.002 -1.28 -1.74 0.25 0.096 0.346

**Independent Variable in the Crude Model==Educational Attainment. The saturated model is fully adjusted
and contains all the suspected confounder variables (Region, Marital Status, Tribe, and Religion).

Table 10: Common thoughts and impressions about SMC among in-school

FGD participants.

Reason Number of Responses Percentage of participants
who answered the question
(n=21)

Removal of fore skin 10 47.6%

HIV/AIDS & STD prevention 7 33.3%

Hygiene 3 14.2%

Religion (Islam) 2 9.5%

Culture (Gishu) 2 9.5%

Health 1 4.8%
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Table 11: Benefits of SMC as stated by in-school FGD participants.

Benefit Number of Responses Percentage of participants
who answered the question
(n=18)

Sexual pleasure* 6 33.3%

Culture 5 27.8%

HIV & STD risk reduction 4 22.2%

Hygiene 4 22.2%

Religion 1 5.6%

*Includes respondents who stated that MC makes condoms easier to wear, sex more enjoyable, and decreases
injuries to the foreskin.

Table 12: Negative aspects associated with SMC among in-school FGD
participants.

Disadvantage Number of response Percentage of participants
who answered the question
(n=18)

Penile damage 8 44 .4%

Pain 3 16.7%

Infections* 3 16.7%

Torture 2 11.1%

Behavioral disinhibition 2 11.1%

*Commonly feared infections included HIV, cancer, and tetanus.

Table 13: Potential steps that could be taken to encourage SMC as suggested
by in-school FGD participants.

Action Number of responses Percentage of participants
who answered the question
(n=18)

Sensitization programs 8 44.4%

Improved access* 7 38.9%

Incentives 2 11.1%
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Peer influence 1 5.6%
Personal reasons 1 5.6%
Religion 1 5.6%

*Includes making services free, making services more widely available, providing painkillers, better
medication, etc.

Table 14: Benefits of SMC as stated by participants in out-of-school FGDS.

Benefit Number of Responses Percentage of participants
who answered the question
(n=20)

Hygiene 7 35%

HIV & STD risk reduction 6 30%

Culture 5 25%

Sexual pleasure* 3 15%

Religion 1 5%

*Includes respondents who stated that MC makes condoms easier to wear, sex more enjoyable, and decreases
injuries to the foreskin.

Table 15: Stratifying the relationship between educational attainment and
willingness based on district (Wakiso, Mukono, and Kiboga).

District OR P-value
Wakiso 0.04 0.001
Mukono** 1.09 0.929
Kiboga 0.25 0.132

**Is one of three districts where there was an SMC roll-out campaign, and this could explain the OR result.
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Figure 4: Map of Uganda. Source: Lacor Hospital.
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