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Effectiveness of a no-sex or safe-sex month in reducing HIV
transmission

Benjamin Armbruster® & Aaron M Lucas®

Objective To build a deterministic compartmental model for exploring the effects on the transmission of human immunodeficiency virus
(HIV) of a population abstaining from sex or practising only “safe” sex for one month each year.

Methods A model of HIV transmission was built to simulate the effects of the intervention (i.e. an annual no-sex or safe-sex month in
which no transmission occurred) in three countries, under several optimistic assumptions. The reduction in the modelled annual incidence
of transmission that was attributable to this “test” intervention was compared with that seen with an alternative intervention. In the latter,
monthly incidences of transmission were each reduced by one twelfth, so that, essentially, the month-long interruption was spread evenly
across a full year.

Findings Over the first modelled year, the test intervention averted only 2.5% (Kenya), 3.3% (South Africa) and 1.6% (Swaziland) more HIV
infections than the alternative interruption. According to the model, if the test intervention were repeated each January, it would avert only
2% (Kenya), 2% (South Africa) and 1% (Swaziland) more HIV infections over 5 years than the alternative intervention.

Conclusion Although it did not appear markedly more effective than the alternative intervention, the test intervention may still be more
feasible and therefore worthwhile. Before the test intervention can be recommended, the cost-effectiveness and feasibility of such an
annual month-long break in HIV transmission need to be assessed and compared with those of other interventions that may reduce new
HIV infections, such as circumcision and concurrency-reduction campaigns.

Abstracts in G H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Despite significant investment in programmes for the treat-
ment and prevention of human immunodeficiency virus (HIV)
infection, the prevalence of such infection in sub-Saharan
Africa remains stubbornly high. In 2009, for example, an es-
timated 24.8% of the adults living in Botswana and 17.8% of
those living in South Africa were thought to be HIV-positive.’
Prevention is, in general, particularly poor: for every two in-
dividuals starting treatment, five become infected with HIV.?
Recently, many international organizations, including the
Joint United Nations Programme on HIV/AIDS (UNAIDS),
The World Bank and the World Health Organization (WHO),
have called for a realignment of prevention strategies and new,
innovative ways to blunt the impact of the HIV epidemic,
especially in those countries that are most affected.* A novel
strategy proposed by Parkhurst and Whiteside® — a popula-
tion-wide “month off” from risky behaviour, with no sex or
exclusively safe sex over that period - gained a substantial
amount of publicity, with articles®* and mentions’"'* in many
high-profile outlets. Unlike most other interventions seeking
to modify sexual behaviour, this strategy expects participants
to change their behaviour for a relatively short time, albeit once
a year. It may also have relatively low set-up and promotional
costs. Furthermore, such a “month-oft” intervention has the
potential for creating a strong national movement’® and at least
two countries, Kenya and Swaziland, are already considering
campaigns based on this intervention.®"

As Parkhurst and Whiteside state in their discussion, the
crux of the intervention they propose lies in forcing many
individuals who are newly infected with HIV to pass through
the acute stage of their infection without engaging in any be-
haviour that may be risky in terms of the transmission of the
HIV.” The acute phase of HIV infection, which lasts roughly

2 months, is associated with high rates of infectivity.” Infectiv-
ity drops dramatically following the acute stage and then re-
mains low for several years, until the development of acquired
immunodeficiency syndrome (AIDS)."* A month-long break
in risky behaviour could substantially reduce the viral load in
a population, not only by interrupting all transmission for a
month but also by cutting the number of individuals who are
in the acute stage of HIV infection when the risky behaviour
resumes. It has been suggested that the prevalences of HIV
infection in countries with large Muslim populations are kept
relatively low by the Muslim practice of abstaining from sex
during the daylight hours of the month of Ramadan.”

Since a clinical trial of an annual, month-long break from
risky behaviour would be unethical and pose huge logistical
problems, Parkhurst and Whiteside suggested that such an in-
tervention should be mathematically modelled, to guide future
policy discussions.” We therefore constructed a model to assess
the impact of a month-long interruption in HIV transmission
(the “test intervention”) on the prevalence and incidence of HIV
infection in three countries in sub-Saharan Africa: Kenya, South
Africaand Swaziland. While South Africa was modelled simply
as an example of a country where HIV infection is hyperendemic,
Kenya and Swaziland were investigated because their govern-
ments are considering implementing the test intervention. The
model was used to evaluate the potential benefits of the test in-
tervention and to give insight into the associated policy debate.>*

Methods
Model structure

Our model replicates the characteristics of the HIV epidemics
in Kenya, South Africa and Swaziland. Each of these countries
represents a hyperendemic setting for which the relevant data
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on HIV prevalence and demographics
are readily available. The model focuses
on the progression of HIV-1 infection
among adults aged 15-49 years. The
relevant demographic information was
provided by the United Nations Popula-
tion Division."”

We constructed a simple determin-
istic model of transmission, illustrated
in Fig. 1, that divides the population
into several compartments. Table 1
lists the parameters for the model. The
model tracks the number of individu-
als in each compartment over time by
using state variables (S, I, I, I, I,, I,
I, and I), and it describes the flow of
individuals among the compartments
by using the differential equations
outlined in Appendix A (available
at: http://users.iems.northwestern.
edu/~armbruster/Armbruster2012-
BullWHO-AppendixA.pdf). The sysp
tem of differential equations was simu-
lated in version 7.9.0 of the MATLAB
software package (MathWorks, Natick,
United States of America) using the
ODE solver, ode45. Each modelled
population was divided into eight com-
partments: one compartment, S, for
uninfected, susceptible individuals; five
compartments, I, to I, for individuals
in different stages of HIV infection who
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Fig. 1. The compartmental model used to explore the effectiveness of two interventions
for the control of human immunodeficiency virus (HIV)
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ART, antiretroviral therapy.
Note: See main text for explanations of the symbols.

are not receiving antiretroviral therapy
(ART); and two compartments for in-
dividuals on ART, I, and I,. The rates
0, to o, define the annual transition
rates between compartments. Com-
partment I, contains individuals in the
acute stage of HIV infection; I, I, and
I, contain those in the chronic stage,
and I, contains those in the final stage,
who have AIDS. We chose to split the
chronic stage into three compartments
so that the survival time without ART
gave a good fit to a Weibull distribu-
tion with a median survival of 11 years.
This distribution fits the data collected
during the CASCADE collaboration
study well.'>”

The sum of the sizes of each of the
eight compartments, S + X I, gives the
size of the total modelled population, N.
We defined « as the transmission rate in
the chronic stage. The transmission rate
aggregates several factors influencing
HIV transmission, such as heterogeneity
in sexual risk, coital frequency, rates of
new partners and rates of condom use.
While these factors, and the consequent
transmission rate, may change over the
course of the epidemic, it is reasonable
to assume that they remain constant
over the 1-year and 5-year horizons that
we considered (May et al.** gave an in-
depth discussion of transmission rates in
compartmental models). The multiplier,

Table 1. Parameters used in the models of HIV transmission in Kenya, South Africa and Swaziland, and their sources

Parameter Kenya South Africa Swaziland Source
Per-capita birth rate, 8 (births per year)? 0.044 0.037 0.051 Ref!”
Per-capita exit rate other than for HIV, u (exits/year)® 0.020 0.022 0.012 Ref!”
Prevalence of HIV infection in 2011 among those aged 15-49 years (%) 5.7 174 25.0 Epp18-2
Prevalence of HIV infection in 2013 among those aged 15-49 years (%) 5.6 16.9 24.2 EPP e
Transmission rate in chronic stage, a (infections per year) 0.066 0.061 0.075 Calibrated
Relative infectivity in acute stage, A, 10 10 10 Ref'®
Relative infectivity in chronic stage, A, A, and A, 1 1 1 Ref'®
Relative infectivity in final stage, A, 5 5 5 Ref'®
Relative infectivity on ART, A, and A, 0.01 0.01 0.01 Ref'®
Progression rate in acute stage, o, (individuals per year) 6 6 6 Ref'®
Progression rate from each chronic stage, 0,, 0, and g, (individuals per year) 0.327 0.327 0.327 Ref'®
Mortality rate from final stage with no ART, o; (deaths per year) 0.606 0.606 0.606 Ref!®
Entry rate from third chronic stage to ART, 7, (individuals per year) 0.013 0.013 0.012 Ref!
Entry rate from final stage to ART, 7, (individuals per year) 0.058 0.061 0.053 Ref!
Mortality rate from first ART compartment, o, (deaths per year) 0.040 0.040 0.040 Ref*
Mortality rate from second ART compartment, o, (deaths per year) 0.026 0.026 0.026 Ref*

ART, antiretroviral therapy; EPP, UNAIDS Estimation and Projection Package; HIV, human immunodeficiency virus.
2 Calculated by dividing 20% of the population aged 15-19 years in 2010 by the population aged 15-49 years.
® The sum of the non-HIV death rate, 3.5 per 1000 person—years, and the rate that individuals age out of the population of interest by reaching an age of 50 years,
16.5 per 1000 person—years. The non-HIV death rate used was the crude death rate in 2010, 13.9 per 1000 person—years, minus an estimate of the annual number of
deaths due to HIV/AIDS in 2010: 310000 people divided by the population aged 15-49 years in 2010."" The rate at which individuals aged out of the population of

interest was calculated by dividing 20% of the population aged 45-49 years by the population aged 15-49 years.
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A, denotes the infectivity of individuals
in compartment I relative to that of indi-
viduals in the chronic stage of infection,
such that, for example, the transmission
rate in the acute stage is 1. o«. We used the
same values for the relative infectivity
rates, A, and for the durations of the
various stages of infection that Granich
et al. used for their stochastic model.'
Granich et al. estimated the relative in-
fectivities in the acute and final stages of
HIV infection, A, and A,, by comparing
three analyses®~' of the data collected
in Rakai, Uganda, on HIV transmission
in serodiscordant couples.’” Since Hol-
linsworth et al. estimated that the acute
stage lasts 3 months and is 26 times as
infectious as the chronic stage”, in the
sensitivity analysis we considered sce-
narios in which o,~' was set to 3 months
and A, was set to 26. We also considered
scenarios in which those in the final
stage of HIV infection without ART:
(i) do not contribute to new infections,
so that A, is zero; (ii) contribute to in-
fections and are more infectious than
assumed in the base case, with A, set to
7; or (iii) have a relatively short survival
time, with o' set to 9 months.
Following Granich et al.,'* we as-
sumed that, after the acute stage, an
HIV-positive person’s count of CD4+
T-lymphocytes (CD4) drops to a mean of
774 cells/pl and then shows a subsequent
linear decline, of about 72 cells per pl each
year, until the person’s death. The rate in
decline of CD4 counts after the acute stage
is calculated on the assumption that the
median time until death without ART is 11
years. Thus, using the durations shown in
Table 1, the individuals in compartments
I, and I, are estimated to have CD4 counts
of 335 and 116 cells/pl, respectively. Ac-
cording to guidelines published by WHO
in 2006 and 2010, individuals in compart-
ment I, (2006 guidelines) or individuals in
compartments I, and I, (2010 guidelines)
are eligible for ART.*** The proportions
provided in the 2010 UNAIDS global
report' were used to calculate the an-
nual per capita entry rates into the ART
compartments by equating the inflow to
each ART compartment with the outflow.
To estimate the lifespans of HIV-positive
individuals undergoing treatment, as af-
fected by CD4 counts when treatment
began, we used the results of a recent
analysis of data from a large cohort study
in Uganda.”® These results were stratified
by initial CD4 count and also by 5-year
age groups. The life expectancies of indi-
viduals aged 30-34 years who had 0-49,
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50-99, 100-149, 150-249 and =250 CD4
cells/ul when they initiated ART were 14.2,
24.7,36.0,40.3 and 37.2 years, respectively.
We took the mean for the first three CD4
groups in this age group, 25.0 years, as
the life expectancy for those entering
treatment from I, and the mean for the
last two CD4 groups, 38.75 years, as the
life expectancy for those initiating treat-
ment from I,.

Calibration

The UNAIDS’ Estimation and Projec-
tion Package (EPP)" was used to project
the HIV prevalences in the three test-
bed countries for 2011 and 2013. As
suggested by the documentation that
forms part of this software package,
serosurveillance data from both popu-
lation-wide surveys and antenatal clinics
were used as inputs. Historical data from
UNAIDS"" on treatment coverage were
also included. For South Africa, the re-
sults of a nationwide survey in 2008 and
the prevalence time-series from a 2009
survey of antenatal clinics were used.”**!
For Kenya and Swaziland, Demographic
Health Survey (DHS) serosurveillance
data and prevalence histories recorded
by antenatal clinics were employed.”~*
Among adults living in South Africa
in 2009, the HIV prevalence estimated
using the EPP, 17.6%, was close to the
estimates made by UNAIDS' and Sta-
tistics South Africa,” which were 17.8%
and 17.0%, respectively. Similarly, the
corresponding EPP estimates for Kenya
and Swaziland in 2009, 25.7% and 5.9%,
respectively, were close to the estimates
made by UNAIDS, which were 25.9%
and 6.3%, respectively.'

We set the initial number of in-
fected individuals in compartments I,
to I, so that overall prevalence, (ZjIj)/N
matched the EPP projection for 2011
and, initially, the inflows to compart-
ments I, to I, matched the outflows. It
seemed reasonable to match the inflows
with the outflows because the EPP
projections of prevalence are quite flat
around 2011 for all three countries that
were modelled. In the year 2010, the
South African National Department of
Health, while discussing the HIV epi-
demic in South Africa, stated that “the
national estimate and provincial figures
indicate a stable prevalence over the
past four years”?' Despite this reported
or presumed stability in prevalence,
epidemics initiating with 50% more
individuals in treatment or with twice
as many individuals with acute infection
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than assumed in a steady-state scenario
were modelled in the sensitivity analysis.

The annual transmission rate for
the chronic stage, a, was set so that the
model-estimated prevalences matched
the EPP projections. For this, a cali-
brated annual rate was found by the
least-squares minimization of the dif-
ferences between the model-estimated
prevalences for the years 2011 and 2013
and the corresponding prevalences es-
timated in the EPP. For some scenarios
in the sensitivity analysis — those that
affected the goodness of the fit between
the model-derived estimates and the
EPP projections — « was recalibrated
so that, for the year 2013, the model-
derived prevalence again matched the
EPP projection.

Modelling the intervention

In the proposed intervention, the
population of a country is mobilized to
engage in total abstinence or safe sex for
1 month each year. In the present study,
this “test” intervention was modelled
by eliminating HIV transmission (i.e.
setting the transmission rate a to 0)
throughout the first month of every
year. This assumes 100% compliance in
the intervention and that the interven-
tion does not lead to other changes in
behaviour, such as increased risky be-
haviour during the other 11 months of
each year. In the sensitivity analysis, we
considered a scenario with 50% compli-
ance, one with a 2-week period of no
transmission, and one with a 2-month
period of no transmission. We compared
the modelled effects of the test interven-
tion with the status quo and also with a
hypothetical “alternative” intervention
that reduces HIV transmission by one
twelfth. (For the above three scenarios in
the sensitivity analysis, the transmission
factors for the alternative intervention
are reduced by factors of 0.5/12, 14/365
and 2/12, respectively.) It was assumed
that a comparison of the effects of the
test and alternative interventions would
highlight the “interruption effect” of
the test intervention, that is, the effect
of concentrating transmission control
into a single month each year rather
than spreading it throughout the year.
We simulated the status quo, the test
intervention and the alternative inter-
vention over 1 year (until 2012) and
over 5 years (until 2016) and compared
the modelled HIV infection prevalences
and numbers of new infections. No at-
tempt was made to simulate the effects
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Table 2. Main results from the models of the base case scenarios for human immunodeficiency virus (HIV) transmission in Kenya, South
Africa and Swaziland

Variable Intervention Kenya after: South Africa after: Swaziland after:
1year 5 years 1year 5 years 1year 5years

HIV infection prevalence (%) None 5.68 543 17.15 16.13 24.59 2293
Test 5.64 5.20 17.04 15.60 24.42 22.11
Alternative 5.64 5.20 17.04 15.60 24.42 22.11
New infections (%)? None 0.50 249 1.20 5.86 1.94 9.77
Test 045 2.22 1.09 5.27 1.76 8.80
Alternative 045 2.23 1.09 5.28 1.76 8.81
Infections averted (%)° None 9.44 10.75 9.28 10.08 9.18 9.96
Alternative 9.21 10.54 9.00 9.87 9.04 9.86

@ Percentage of initial population.

® Percentage of the new infections seen without any intervention.

Fig. 2. Modelled prevalences of human immunodeficiency virus (HIV) infection from 2011 to 2016, as seen under the status quo, the test
intervention and the alternative intervention
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Note: The graphs of the three countires are shown on difference scales. The three components are not intended for visual comparison.

of the test intervention over longer
timescales because any such interven-
tion would need to prove itself quickly
and because those who initially sug-
gested the potential benefits of a yearly
month without HIV transmission stated
that this intervention was meant to be
short-term.”” To focus on the two mod-
elled interventions, we assumed that no
additional interventions were initiated
during the study period and that, under
the status quo, the epidemic followed the
calibrated model.

Results
Base case

Table 2 and Fig. 2 show the results for
the base case scenarios. Compared
with the status quo, the test and al-
ternative interventions each resulted
in slightly fewer new infections and a
slightly lower prevalence at the end of
the modelled period. In all three coun-
tries that were modelled, over both
1-year and 5-year periods, the decrease

in prevalence seen with the test inter-
vention, if any, was nearly identical to
that seen with the alternative. In Kenya,
for example, over a 1-year period, the
number of new infections was about
0.5% of the initial population, whether
the status quo, the test intervention
or the alternative intervention was
modelled. Over a 5-year period, the
alternative intervention allowed more
new infections, as a percentage of the
initial population, than the test inter-
vention but the difference was slight
(0.01%). In South Africa, over a 1-year
period, both the test intervention and
the alternative reduced the number of
new infections, from roughly 1.2% of
the initial population under the status
quo to about 1.1% under either inter-
vention. Similarly, over a 1-year period
in Swaziland, both the test interven-
tion and the alternative reduced the
number of new infections, from about
1.9% of the initial population under the
status quo to about 1.8% under either
intervention. Note that, wherever the

Bull World Health Organ 2012;90:504-512 | doi:10.2471/BLT.11.088641

effectiveness of the test intervention
and the alternative are shown as iden-
tical in the main text, this apparent
identity is the result of rounding and
hides minor differences that may have
affected calculations.

For South Africa, the test inter-
vention and the alternative averted,
respectively, about 9.3% and 9.0% of
the new infections seen under the sta-
tus quo, when applied for 1 year. The
corresponding results for Kenya and
Swaziland were similar (Table 2). In all
three countries that were modelled, the
number of new infections averted over a
1-year period with the test intervention
or the alternative was slightly more than
one twelfth (8.3%) of the new infections
seen when neither intervention was
applied. Over a 1-year period, the test
intervention averted roughly 2.5%, 3.3%
and 1.6% more new infections than the
alternative in Kenya, South Africa and
Swaziland, respectively.

In South Africa, over 5 years, the
number of new infections was about
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Percentage of new infections seen in the model without any intervention that was averted

Scenario

Swaziland

South Africa

Kenya

Alternative Test Alternative Test Alternative

Test

5 years 1year 5 years 1year 5 years

5 years 1year 5 years 1year
10.08

1year

5 years
10.75
10.29

1year

9.86
9.86
9.86
4.97
4.58
19.44

9.04
9.04
9.04
454

9.96
9.64
9.38
5.04
4.65
1948
10.28
10.98
11.77
9.62
1045
10.04
10.36

9.87
9.87
9.87
4.98
4.58
19.44

9.00
9.00
9.00
4.52

9.28
8.84

10.54
10.54
10.54

9.21
9.21

9.

9.44
9.06
8.
477
4.40
18.53

0. Basecase

8.26
8.26
463
4.27
18.06

9.65
933

1. Intervention occurs in mid-year

21

9.90
547
5.04

20.83

27

2. Intervention occurs at the end of the year

3.50% compliance®

468
432
18.24
9.60
1033
10.22

9.10

533
4,

463
4.26
18.25

4.71
19.68
1040
11.08
11.82

4. Two-week intervention?

17.94
9.21
9.96

17.88

2061

5. Two-month intervention?

9.50
10.21

10.89
11.94
12.50

10.19

1

94
10.26

9.79
10.56
10.46

6. Three-month acute stage, o,

11.00
11.52
9.55
10.32
9.84
10.24

10.95

11.41

9.85
9.60
8.89

9.

12.04
12.90
1038
1146
10.86
10.84

7. More infectious acute stage A,

9.68
891
9.24
9.03

9.13

10.12

9.93
9.07
947
9.21

8. I, contributes nothing to new infections, A

9.1;is more infectious, A,

8.99
9.46
9.65
9.27

9.60
10.39

9.77
10.64
10.18

9.25
9.78
9.93

22

9.59
9.77
933

11.20
10.53
10.63

10. [, is shorter, with 05“ set to 9 months

9.86
10.10

9.00
9.06

11. Number initially in acute stage doubled
12. Number initially in treatment doubled

10.32

9.23

9.46
¢ For scenarios that affect the duration of the intervention, the transmission with the alternative intervention was reduced comparably.

Note: For scenarios that affected the status quo, a was recalibrated.
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5.9% of the initial population under the
status quo and about 5.3% under either
the test intervention or the alternative.
Each intervention therefore averted
about 10% of the new infections under
the status quo, although the test inter-
vention averted approximately 2% more
new infections than the alternative. In
Kenya and Swaziland, similarly, the test
intervention averted 2% and 1% more
new infections than the alternative when
run over 5 years, respectively. Unsur-
prisingly, the number of new infections
seen over 5 years in each country was
close to five times the number seen
over 1 year. The percentage of the new
infections seen under the status quo
that were averted under either interven-
tion was, however, slightly higher over
5 years than over 1 year because averting
infections in the first year reduces the
numbers of new infections that occur
in subsequent years.

Sensitivity analysis

The results of the sensitivity analysis are
summarized in Table 3. As expected,
the number of averted infections was
roughly halved when compliance in the
intervention was cut from 100% to 50%
or when the test intervention was only
run for 2 weeks instead of a month, and
it was roughly doubled when the test
intervention was run for 2 months. In
general, in every scenario considered in
the sensitivity analysis, the performance
of the test intervention was very similar
to that of the correspondingly adjusted
alternative intervention. The test inter-
vention averted slightly more infections
than the alternative intervention except
when it was applied at mid-year or at
the conclusion of the year; then the last
transmission-free period occurred so
close to the end of 2015, the end-point
for the assessment of effectiveness, that
it had little if any detectable impact. The
test intervention appeared most superior
to the alternative intervention in the
scenario in which the initial number
of individuals in the acute stage was
doubled (scenario 11). In that scenario,
at the end of the first year, the test inter-
vention outperformed the alternative, in
terms of new infections averted, by 8%,
8% and 7% in Kenya, South Africa and
Swaziland, respectively. However, most
of the between-intervention differences
seen were less than half of these values,
and they were also smaller over 5 years
than over 1 year.
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Discussion

The effects of the test intervention
appeared very similar to those of the
alternative intervention. Although both
of these interventions aim to reduce an-
nual transmission of HIV by one twelfth,
the test intervention concentrates this
reduction into one month of zero trans-
mission while the alternative spreads
the reduction evenly throughout the
year. Unsurprisingly, both interventions
averted slightly more than one twelfth
of the new infections, since averting
infections reduces the numbers of infec-
tive individuals from which subsequent
transmission can occur. That the differ-
ences between the test and alternative
interventions, in terms of averted infec-
tions, were generally slight suggests that
there is little benefit in concentrating
transmission reduction into a month
free of non-safe sex, primarily to reduce
transmission from individuals in the
acute phase of infection. The unique in-
terruption effect of the test intervention,
a month-long 100% decrease in risky
behaviour, only seems to have a small,
second-order role in reducing incidence
when applied to the population at large;
the overall reduction in transmission
plays a larger role.

In the base case scenario, the be-
tween-intervention difference in the
proportion of new infections averted
was marginally less over a 5-year ho-
rizon than over a 1-year horizon. One
possible explanation is that the turnover
in the population (births and deaths)
mitigates the effects of any intervention
such that, over a relatively long period,
the difference between the test interven-
tion and the alternative would be less.

We used a straightforward, de-
terministic, compartmental, disease-
transmission model to analyse the
effects of the test intervention in three
hyperendemic countries. Simple models
have a long and successful history in the
epidemiology of infectious disease and
they are generally the rule rather than
the exception. Prominent examples are
Granich et al. (Lancet 2008'°), Williams
et al. (PLoS Medicine 2006*°), Kahn et
al. (PLoS Medicine 2006"), and the EPP
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model used by UNAIDS for its HIV
infection prevalence projections.'®
Such models are used to understand the
behaviour of a population-wide inter-
vention and the magnitude of its effects.
(Network and microsimulation models
are well suited to situations where the
intervention is tailored to the individual
or their position in the sexual-contact
network or across specific demographic
groups.) Except for the differentiation of
the stage of infectiousness, one limita-
tion of our model is that it takes little
account of the heterogeneity in sexual
risk and sexual mixing. This may limit
the model’s ability to quantify any inter-
vention-attributable drops in prevalence
and new infections precisely. However,
such precise evaluation was not our
aim. We merely sought to analyse the
magnitude of the test intervention in
relation to a comparable risk reduction
spread throughout the entire year. Ad-
ditionally, the introduction of any kind
of heterogeneity would only be useful
if we were modelling the participation
of only select subgroups in the inter-
vention or if we were concerned about
the long-term stability of the epidemic,
which we were not. Moreover, since the
epidemic curve is calibrated to match
the EPP projections, any fluctuations
introduced by stratifying the model or
doing away with proportionate mixing
would be small. Lastly, since, in gen-
eral, the scenarios we considered in our
extensive sensitivity analysis did not
greatly affect the performance of either
the test or alternative intervention (the
exceptions being scenarios 1-3, which
assumed 50% compliance or varied
the length of the test intervention by
a factor of 2), we doubt that a modest
incorporation of heterogeneity would
have substantially changed the appar-
ent performances of the interventions.
We mainly modelled 100% compliance.
With reduced compliance, having only a
portion of the population participating
in the intervention, the difference in
effectiveness between the test interven-
tion and the alternative would probably
be only smaller.

In all of the modelled scenarios, we
assumed that an equal proportion of indi-
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viduals participated in the two interven-
tions. If substantially more of the popu-
lation participated in the month-long
intervention than the alternative, then the
month-long intervention might be more
effective. It remains unclear, however,
whether it would be more cost-effective
to increase participation in the alternative
intervention than to increase compliance
in the transmission-free month.

Another limitation of the study is
that no risk-compensation effects, such
as individuals compensating, with ad-
ditional risky behaviour, for the no-sex
or safe-sex month, were considered in
the model. The incorporation of such
effects would decrease the effective-
ness of both interventions. We were
also conservative in assuming 100%
compliance in the base case scenario.
In fact, there is a possibility that the
test intervention would increase risky
behaviour by encouraging the non-
compliers to seek out one another, al-
lowing HIV to spread beyond existing
partnerships.

We do not conclude that an inter-
vention based on a yearly no-sex or safe-
sex month would be ineffective, merely
that it would be as effective as an alterna-
tive policy that spreads out the reduction
in transmission across the whole year.
Kenya and Swaziland are purportedly
considering the promotion of a yearly
month without non-safe sex.>'” Since
the effectiveness of such an intervention
is not largely attributable to the unique
“interruption” feature, the practicalities
and costs of such an intervention, and
compliance in it, should be compared
with those of other ways of reducing ag-
gregate HIV transmission, such as male
circumcision, concurrency-reduction
messages and condom-promotion
strategies.
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Résumé

Efficacité d’'un mois d'abstinence ou de rapports sexuels protégés pour réduire la transmission du VIH

Objectif Elaborer un modele comportemental déterministe pour étudier
les effets de I'abstinence sexuelle ou de rapports sexuels exclusivement
protégés d'une population, pendant un mois chaque année, sur la
transmission du virus de I'immunodéficience humaine (VIH).
Méthodes Un modéle de transmission du VIH a été créé pour simuler
les effets de lintervention (clest-a-dire un mois d‘abstinence sexuelle
ou de rapports sexuels protégés chaque année, au cours duquel
aucune transmission n‘a eu lieu) dans trois pays, en appliquant plusieurs
hypotheses optimistes. La réduction de lincidence de transmission
annuelle modélisée attribuable a ce «test» a été comparée a celle quia
été observée avec une intervention alternative. Dans ce dernier cas, les
incidences de transmission mensuelles ont diminué d'un douzieme,
de sorte que, pour l'essentiel, linterruption d'un mois a été répartie
également sur une année complete.

Résultats Au cours de la premiére année modélisée, le test n'a évité
que 2,5% (Kenya), 3,3% (Afrique du Sud) et 1,6% (Swaziland) d'infections
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supplémentaires par le VIH par rapport a l'interruption alternative.
Selon le modele, si le test était recommencé chague mois de janvier,
il ne permettrait déviter que 2% (Kenya), 2% (Afrique du Sud) et 1%
(Swaziland) d'infections supplémentaires parle VIH sur 5 ans par rapport
a lintervention alternative.

Conclusion Bien quil ne semble pas nettement plus efficace que
lintervention alternative, le test peut néanmoins étre plus faisable et
donc intéressant. Avant que le test ne puisse étre recommandé, le
rapport cott-efficacité et la faisabilité d'une telle interruption annuelle
de transmission du VIH doivent étre évalués et comparés avec ceux
dautres interventions pouvant réduire de nouvelles infections par le
VIH, comme la circoncision et les campagnes de réduction du nombre
de partenaires sexuels.
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Pesiome

3¢ PeKTUBHOCTb Mepbl «<MeCAL, BO34epKaHNA OT ceKca unu 6e€30MacHoro cekca B LiefiAX orpaHuyeHus

nepegauu BUY-3a6onesaHnii»

Uenb Co3nath AETEPMUHUCTUYECKYIO KaMePHY0 MOAEeNb AnsA
M3yueHna BINAHMA GakTopa BO3AEPKaHWA HaceneHnsa OT CeKkca nim
NPaKTUKM TONbKO 6e30MacHOro cekca B TeveHve 1 mecAla Kaxabli
rofi Ha pacnpocTpaHeHue Brpyca MmyHoedvumTa yenoseka (BY).
Metopabl /Icxoaa 13 ONTUMUCTUYHBIX MPEeANOChINOK, B 3 CTpaHax Obina
cosfaHa Moaens nepefauv BMY ana cTvmynvpoBaHmna HaceneHna
K MPUHATUIO Mep AN1A peLleHna 3Tor npobnems (Hanpumep, mMecaly
BO3/leprKaHNA OT CeKCa v 6e30MacHOro CEKCa, B TeUeHe KOTOPOro
He MPOMCXOAUT pacnpocTpaHeHne 3abonesaHus). Ha 6a3e 3Tol
Mofien ObiNo NPOBeAEHO CPaBHEHWE CTEMEHU CHUKEHWIA FOJOBOW
4acTOTbl Nepefayn BUPYCa, LOCTUTHYTOM B pe3ynbraTe JaHHOM
«MPOOHOM» Mepbl, CO CTEMeHbIO CHUPKEHWA nepefayn BMpyca B
pe3ynbTaTte MHbIX BMEWATeNbCTB. [1pn KaxXaoM M3 anbTepHATVBHBIX
TVNOB BMELLATENbCTBA YacToTa Nepefayn BMpyca Obina CHKeHa Ha
OfHY ABEHAALATYIO, TO CTb,. MECAYHBIV NEPVIOA NPEPbIBaHIA 3aHATHSA
CeKkcom Obin paBHOMEPHO pacnpefeneH B pamkax 1-roguuHoro
nepuopa.

Pe3ynbraTtbl B TeueHve nepBoro roga B pamkax MOAenw, AaHHan
npobHadA Mepa BMeLLaTeNbCTBa MOMOTIa CHU3UTL YaCTOTY Nepefaym

BMY-3a60neBaHnin nuib Ha 2,5% (KeHna), 3,3% (HOxHas Adpuika),
n 1,6% (CeasuneHn) 6onee 3GpEKTUBHO, YEM aNbTEPHATUBHbIE
Mepbl BMeLLaTensCTBa. CornacHo MoAeny, ecvi MoBTOpATb AaHHYI0
NPO6HYI0 MePy BMELLATENBCTBA B AHBAPE KaXAOro rofja, To B TeUeHvie
5 neT 3T0 NOMOXeET CHW3UTb YacToTy nepefaun BiY-3abonesanwii
b Ha 2% (Kerus), 2% (HOxxHaa Adpuka) v 1% (CeasuneHa) bonee
3QGEKTVBHO, Yem anbTepHaTUBHbIE MePbl BMeLLATeNbCTBa.

BbiBoA HecmoTps Ha TO, UTO AaHHas NpobHaa Mepa He HaMHOro
6onee 30pPeKTMBHa, YeM anbTepHaTUBHbIE MEPbI, OHa BCE e
ABNAETCA PeasnbHOM 1 No3ToMy LienecoobpasHoli. MNepen Tem, Kak
PEKOMEH[I0BaTb [JaHHYI0 MPOBHYI0 Mepy BMeLLaTeNbCTBa, Clneayet
MPOBECTN OLIEHKY PeHTabeNnbHOCTY 1 Lienecoobpa3HOCTM Takoro
1-MeCcAUHOro NpepbiBaHKA CeKCyanbHOW AeATenbHOCTY B rofd Ana
CHWPKEHMA YacToTbl Nepeaaun B/Y-3abonesaHniz, a Takke NpoBecTn
CPaBHEHWE C APYrM/ MEPaMK BMELLATENbCTBA, KOTOPble MOryT
NMOMOYb CHU3UTb PACNPOCTPaHeHne HoBbix BY-3abonesaHui,
TaKVMM Kak 0bpe3aHiie KparHen naoTy MofoBOro UneHa My XUrHbl
1 KaMMaHWM MO CHUKEHWIO KONMYECTBa MapaniiebHbIX MapTHEPOB.

Resumen

La eficacia de un mes de abstinencia o de sexo sin riesgos para reducir la transmision del VIH

Objetivo Construir un modelo determinista compartimental para
explorar los efectos sobre la transmision del virus de lainmunodeficiencia
humana (VIH) en una poblacién en la que se practique la abstinencia
sexual 0 se mantengan relaciones sexuales «sin riesgos» durante un
mes cada afio.

Métodos Se construy6 un modelo de transmision del VIH para simular
los efectos de la intervencion (esto es, un mes al afio en el que se
practicara la abstinencia o el sexo sin riesgos durante el que no se
produjera ninguna transmision) en tres paises, Con NUMErosos supuestos
optimistas. La reduccién en laincidencia anual de la transmision tomada
como ejemplo atribuible a esta intervencion de prueba se compard
con la observada en una intervencion alternativa. En la Ultima, las
incidencias mensuales de transmision se redujeron en una doceava parte
de manera que, esencialmente, la interrupcién de un mes se extendié
uniformemente a lo largo de todo el afio.

Resultados Durante el primer afio tomado como modelo, la
intervencién de prueba evité solo un 2,5% (Kenya), 3,3% (Sudéfrica) y
1,6% (Swazilandia) mds de infecciones por el VIH que la interrupcion
alternativa. Segun el modelo, si la intervencion de prueba se
repitiera cada enero, evitarfa solo un 2% (Kenya), 2% (Sudafrica) y 1%
(Swazilandia) mas de infecciones por el VIH durante cinco afios que la
intervencion alternativa.

Conclusién Aungue no parecié notablemente més efectiva que Ia
intervencion alternativa, la intervencién de prueba podria ser mas
viable y, por tanto, merecer mas la pena. Antes de poder recomendar la
intervencion de prueba, es necesario evaluar la rentabilidad y viabilidad
de tales interrupciones mensuales al afo en la transmision del VIH y
compararse con las de otras intervenciones que podrfan reducir las
infecciones nuevas por el VIH tales como la circuncision y las campafas
de reduccion del nimero de parejas sexuales.
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