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Introduction

UC;AT AA EO xEAAT U AT 1 OEAAO!
earliest and greatest success stories in subduing a
generalized HIV epidemic. The first AIDS cases were
identified in Uganda in 1982 among fishermen and traders
in the Rakai district on the shores of Lake Victoria
(Serwadda, 1985). The number of HIV infections increased
rapidly throughout the country and by 1988, Uganda had
the highest rate of HIV infection in Africa. By 1992, HIV
prevalence in major urban areas was as high as 30%
among women receiving antenatal care (ANC) at sentinel
surveillance sites (hereafter referred to as antenatal
women). Beginning in 1993 and depending upon the
sentinel site, there was a rather consistent decline in HIV
prevalence among these antenatal women and by 2001,
prevalence had declined by more than half in both urban

YOU ARE CAPABLE OF
& PROTECTING YOURSELF.

e .

and rural areas. According to the Uganda AIDS

Commission (UAC), estimates of national prevalence in Uganda fell from 18% in 1992 to
6% in 2002 (Uganda AIDS Commission, 2008). No other country has experienced such high

rates of HIV infection followed by such large declines.

Given this success, it is important to understand the changes in sexual behavior that led to
the decline in HIV prevalence. This understanding can help inform the allocation of
funding and other resources to programs designed to reduce HIV in generalized epidemics

in other countries, especially those in sub-Saharan Africa.

This report is one of a family of reports based on a study of the success in Uganda. All are
available at http://www.etr.org/uganda. The other reports include:

1) athree-page summary of the campaign to reduce HIV transmission in Uganda and

its success (Kirby 2008b),

2) amore in-depth summary of the major findings that have policy implications for
other countries with generalized epidemics (Kirby 2008c),

3) this analysis of the evidence for behavior change,

4) AT AT A1 UOEO 1T £ 5CAT AA8O
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perceptions of HIV risk and helped to change sexual behavior (Kirby 2008d), and

5) adetailed historical summary of events in Uganda that undoubtedly affected the

epidemic (Kirby 2008e).

The evidence in this analysis, in combination with the evidence presented in the
accompanying historical analysis, supports the conclusion that the number of Ugandans
who were sick with AIDS or died of the disease increased very rapidly during the late
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efforts to address AIDS also increased very rapidly, almost exponentially; and that

Ugandans first became less likely to have sex before or outside of marriage or cohabiting

relationships and began having fewer sexual partners in the late 1980s and early 1990s,

and then in the early 1990s became more likely to use condoms during casual sex.

This combination of less sex outside of long-term relationships (including less premarital
sex), fewer sexual partners and greater condom use proved to be powerful. The reduction
in sexual partners, including concurrent sexual partners, broke up sexual networks and the
use of condoms decreased the chances of HIV transmission through these sexual networks.
As aresult, HIV incidence peaked in the late 1980s and then declined dramatically in the
early 1990s. Finally, the evidence indicates that multiple factors led to these behavior
changes in Uganda.

In addition to the changes in sexual behavior, there were other changes that reduced HIV
transmission. For example, there were improvements in the safety of the blood supply and
changes in widow inheritance, the way knives were cleaned during adolescent male
circumcision ceremonies and in other cultural

practices. However, in Uganda, most cases of HIV

were transmitted sexually, and thus the changes in To understand what caused

sexual behavior were much more important in prevalence to dénk in Uganda, an
reducing HIV transmission than these other non- important first question to ask is:
sexual changes. When did prevalence and incidence
To understand what caused prevalence to decline in Change? .The ans.wers e _
Uganda, an important first question to ask is: When questioniniturn willihelpiaetermine
did prevalence and incidence change? The answersto  When the behaviors affecting

this question in turn will help determine when the incidence changed.

behaviors affecting incidence changed.

HIV Prevalence and Incidence

Figure 1 shows prevalence rates separately for the Nsambya and Rubaga Hospitals in

+Al DPAT A j5CAT AAGO AAPEOAIT AT A 1 AOCAOO AEdOUQHh
different parts of Uganda (Mbale, Jinga, Mbarara, and Tororo) and for 14 sentinel sites in

mostly rural areas throughout Uganda (STD/AIDS Control Program, 2003).



Figure 1:
HIV Prevalence in Uganda
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ANC Data Limitations

These prevalence rates, which are based on ANC women, have important limitations. First,
all of these prevalence rates are based on pregnant women attending ANC clinics. These
rates are not equivalent to the actual rates for the entire population of reproductive age,
because pregnant women attending antenatal clinics are not representative of the general
population; they do not include women who are not sexually active nor do they include any
men. Studies have indicated that HIV prevalence rates for ANC women often overestimate
the rates for the general adult population.

Despite these biases and limitations of ANC rates in general, sentinel surveillance among
women attending ANC has been the standard used by major agencies for trend analysis
before nationwide estimates became available from more representative samples.
Moreover, they are the best data available for long-term trend analysis in Uganda and
accordingly they are the basis for this report (Baryarama et al., 2004; STD/AIDS Control
Program, 2003).

In addition to the limitations of ANC prevalence rates in general, the rates for the Ugandan
sentinel sites have other limitations. For example, samples sizes are sometimes small; they
are sometimes based on different times of the year; and data are not available for all years
for all sites.

Despite all of these limitations, these data paint a rather consistent picture of trends over
time.



Overall Prevalence Trends

Prevalence data for Kampala indicate that prevalence
increased very rapidly through 1987, increased at a
slower rate until it peaked in 1992, began to decrease Prevalence data for Kampala indica
rapidly in 1993 for several years, and continued to that prevalence increased very rapi
decline through 2002. These trends are supported by the  through 1987, increased at a slowel
data from the sentinel site and from two additional clinic rate until ipeaked in 1992, began to
sites in Kampala. They also are supported by data froma  gecrease rapidly in 1993 for severa
quite different source ? people who voluntarily had HIV
tests for the first time at the AIDS Information Centers
(AIC) in Kampala (Baryarama, et al., 2004).

years, and continued to decline
through 2002.

Because of the relatively small sample sizes of the ANC

data from sentinel sites in the four major towns (Mbale, Jinga, Mbarara, and Tororo),
patterns over time are not always consistent in all four sites. Therefore, it is more
appropriate to view the mean of these rates, rather than the individual rates in each of the
four towns. In these sites, the mean prevalence also increased through 1992 and then
declined dramatically in 1993. Consistent with the mean, in three of these four sites,
estimated prevalence rates increased through 1992 and then decreased in 1993. In the
fourth site, Jinja, prevalence probably began to decline in 1992 or possibly even earlier;
erratic rates during previous years make it difficult to know exactly when prevalence began
to decline. As in Kampala, data from AICs for both women and men in Jinja and Mbarara
are consistent over time with the ANC data (Baryarama, et al., 2004).

In the rural areas, the pattern is less clear because the trend line is based on different sites
and because prevalence began to decline in different sites at different times. However, in
many rural sentinel sites, prevalence began to decline between 1992 and 1997. In Rakai,
prevalence may have risen and declined earlier because of events beyond the scope of this
report.

If prevalence in multiple urban areas increased rapidly through 1987, gradually slowed
down and peaked in 1992 and then declined rapidly, how did incidence in these urban
areas change over time? This cannot be answered with precision; the answer depends, in
part, on the assumptions made.

Modeling of Incidence from Prevalence

Most models consistent with the prevalence data indicate that incidence in Kampala and
the major towns increased in the early 1980s, peaked between 1986 and 1989 and then
began a continuous decline for several years. As one would expect, models of incidence
that attempt to recreate prevalence curves that have been smoothed and show prevalence
peaking in 1990 or 1991 typically show incidence declining earlier than models that
attempt to recreate prevalence curves with prevalence peaking in 1992. All of these
models are plausible, and there is no certainty that any particular model is correct.

However, as noted above, there are multiple sources of data indicating that prevalence
peaked in 1992 and not before. Therefore, for this report, incidence over time was



modeled using an approach that was designed to answer the following question: Given the

best estimates of prevalence; the known relationship among incidence, removal from the

poolof ANC women, and prevalence; and plausible assumptions about the duration of time

between infection and removal from the ANC pool, what are reasonable estimates of

ET AEAAT AAe 4EA T TAAl xAO AAOGAA 11 OEA OOAT AA
(Anderson and May, 1991). (See Technical Note #1.)

Based on this model, an incidence curve that fits the prevalence curve well is presented in

Figure 2. It shows incidence continually increasing through 1987, declining notably in
1988, declining slightly each year through 1992 and then decreasing markedly in 1993.

Figure 2:
Estimated HIV Incidence, Prevalence, and Deaths (in Percents)
In Kampala (Nsambya Hospital) Assuming a 1987 Peak and
Period of 8 Years
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However, given this same modeling approach, other incidence curves also fit the
prevalence data quite well and even reproduce the peak prevalence in 1992. For example,
incidence could have peaked in 1986 (instead of 1987), declined very gradually each year
through 1992, and then declined markedly in 1993. Alternatively, models showing
increases in incidence through 1989 also fit the prevalence data reasonably well, but not as
well as those that show incidence peaking in 1987. However, if incidence peaks either
before 1985 or after 1989, these models simply do not fit the prevalence rates as well.

Also important, all of the models that best recreate the prevalence curve require that
incidence suddenly decrease from a value of roughly 3 or 4 percent in 1992 to about 1
percent in 1993 and thereafter. If incidence does not drop so precipitously in 1993 and
remain low thereafter, estimated prevalence simply does not decline as rapidly as actual
ANC data (or AIC data) indicate it did.



Thus, the models for Kampala support two important
conclusions; 1) incidence increased until sometime

_ _ _ between 1986 and 1989 and then leveled off and possibly
TEEREEE MTiF) SEiED SEHMEE declined somewhat through 1992, and 2) incidence then

1986 and 19&Md then leveled off 4. Jined more rapidly in 1993. These findings appear quite
and possibly declined somewhat robust.

through 1992, and 2) incidence ther
declined more rapidly in 1993. Because prevalence data for the four major towns are not
available prior to 1990, it is much less clear when incidence

The models for Kampala support tw
important conclusions; 1) incidence

peaked. However, plausible models indicate that in the
four major towns, incidence remained high through 1989, began to decline a little by 1992
and then declined dramatically in 1993 and remained low. Other plausible models suggest
that incidence could easily have peaked in earlier years (e.g., 1987) or later years (e.g.,
1991) and still reproduce the prevalence curve quite well, provided incidence remained
quite high through 1992 and then declined markedly in 1993.

Non-Sexual Behavioral Explanans for Changes in Incidence and Prevalence

Part of the explanation for the decline in prevalence may be attributed to factors
involved in the natural course of an epidemic. In many epidemics, including STD
epidemics, those people who are most vulnerable are infected firstand after they have
become infected, incidence sometimes declines. That is, saturation and mortality may
reduce incidence and prevalence. However, other countries in sub-Saharan Africa have not
seen the dramatic and early declines in prevalence that Uganda experienced. Thus, while
the natural course of an epidemic may explain part of the decline in incidence in Uganda, it
does not explain the entire decline, implying that other factors (such as behavior change)
also contributed to the decline. Indeed, there are multiple kinds of evidence discussed
below indicating that during the early 1990s, Ugandans did change numerous behaviors in
order to avoid HIV.

Although reductions in sexual risk-taking behavior played a major role in reducing HIV
incidence, and ultimately prevalence as well, other changes in behavior also contributed to
the decline in incidence and are briefly discussed first.

Improvements in the Use of Safe Blood, Uncontaminated Needles and other Medical
Practices

Before 1986, blood used in transfusions was not tested for HIV. Accordingly, a 1986 report
by the Ministry of Health singled out blood transfusions and the common re-use of poorly
sterilized needles, in addition to sexual promiscuity, as practices leading to HIV
transmission (Ministry of Health, 1986). In 1987, when hospitals in Kampala began
screening stored blood, they discovered that about 10% of the bottles of blood were HIV-
infected (Hooper, 1990, p. 153). Although this is a relatively large proportion,
contaminated blood made only a small contribution to HIV prevalence because a relatively
small percentage of the population received blood transfusions.



During 1987 and the early part of 1988, Uganda received both guidelines for screening
blood and a large number of blood testing kits, making it possible to screen blood and
provide safe blood at major hospitals. The safety of blood supply improved first at major
hospitals in urban areas and then in other areas.

Both because contaminated blood can spread HIV and because the screening of the blood
supply coincided with the stabilization or decrease in HIV incidence, it seems likely that
blood screening did contribute a small amount to the reduction of HIV incidence.

Other the other hand, the contribution of a clean blood supply to the reduction of HIV
incidence should not be exaggerated. Calculations conducted at the time suggested that
fewer than 10% of HIV infections were caused by contaminated blood (Slutkin, 2004). If
this was true, then cleaning the blood supply would have made only a modest contribution
to the reduction in incidence.

Similarly, until the late 1980s, hypodermic needles were sometimes insufficiently cleaned
and then re-used. According to President Museveni, unknown numbers of people may have
become infected by unsterilized injections when they attended unlicensed clinics for
treatment of STDs (The New Vision1991). Accordingly, policies were implemented in the
late 1980s to reduce infection from shared needles.

Finally, there were other practices involving contamination through blood that may have
contributed to the spread of HIV. For example, in some communities in Uganda, people
used the same knife with multiple males during adolescent male circumcision ceremonies.
Similarly, people sometimes used the same instrument to pierce or tattoo multiple people
without proper sterilization. All of these practices also were discouraged in the late 1980s.

Although these non-sexual behavioral factors may partially explain some of the reductions
in the epidemic in Uganda, they clearly do not explain all the changes in prevalence because
most cases were transmitted sexually.

Sexual Behavioral Explanations for Changes in Prevalence

o avoid getting AIDS, people in Uganda substantially changed their sexual behaviors.
Possibly in the late 1980s and certainly in the early 1990s, people of all ages began
having fewer sexual partners outside of marriage (or outside their primary relationships).
In addition, young people began initiating sex later and having less premarital sex. After

condoms became more widely available and promoted during the early 1990s, people
began using condoms more frequently during sex with casual sexual partners.

Because there is a great deal of controversy regarding the relative contributions of greater
abstinence, fewer sexual partners and greater condom use on the reduction of HIV
incidence, multiple kinds of evidence for changes in sexual behavior are reviewed more
carefully below.



Seven sources of evidence indicate that people changed their sexual behavior in the late
1980s and 1990s and thereby reduced HIV transmission and incidence during those years.
These include:

1) Reports of behavior change in the primary newspaper in Uganda,
2) Surveys with questions about personal behavior change,

3) Large demographic and health surveys (DHS) collected in 1988/9 and 1995 and
large Global Program on AIDS (GPA) surveys in 1989 and 1995,

4) Smaller, less representative surveys of sexual behavior collected in other years,

5) Interviews conducted in 2003 with key informants and focus groups of community
members

6) Reports of numbers of condoms shipped to Uganda, and

7) Historical documents describing the implementation of HIV prevention programs in
Uganda.

Newgpaper Reports of Behavior Change

hile newspapers typically report unique events or selected observations of behavior

rather than representative surveys of behavior or of behavioral change, they do
provide an excellent historical record that can date much more precisely certain events and
even certain observations of behavioral change. Given that large surveys of sexual
behavior were not conducted in Uganda until 1988/9, newspaper accounts may provide
the earliest written record of behavior change.

In Uganda, the primary English newspaper is The New VisionWhile it is fully owned by the
government, it is enjoined by an act of parliament to remain independent. All pages of all
issues of The New Visiomwere visually scanned by college students for any articles that
addressed HIV or AIDS. All articles about AIDS were photocopied and then read and coded
by the author. The initial newspaper articles dealing with behavior change are excerpted
below.

The New Visionfirst mentioned behavior change in response to AIDS in a January 1987
article about a fishing village in Rakai hard hit by deaths from AIDS (The New Visiofjan. 9,
1987).
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smuggling has stopped and since people learnt that AIDS is transmitted sexually,
business has become poor, and about 100 prostitutes have returned to their villages
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Many men now use condoms, which are available in the village and cost only 500
shillings.

The New Visioffirst mentioned behavior change in Kampala resulting from AIDS in August
1987:

yO EO 110 O1 CciiT A £ O OEA POl OOEOOOAOS O31 Ei o
of the fact that for as little as twenty (20) shillings, one can get service, few

customers are turning up except perhaps when drunk. (The New VisiopAug. 7,

1987).

In the fall of 1987, The New Visionlevoted two-thirds of an entire page to the topic of how
HIV had changed behavior.

Slim is forcing people to change social habits.

At one time, there was an absurd complacency among many people in Kampala over

AIDS or Slim. The attitude was that the problem was for those in Rakai, Kyotera,

- AGAEA AT A 1T OEAO AEOOAT O bl AAAOS S8

Within a short space of time, however, this bubble of naive complacency has burst

open. Slim is no longer a distant threat or an impersonal nuisance inflicting just
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The horror of Slim is forcing people to change social habits.
[t is in marital relationships where one can easily detect the most profound changes.

A number of wives openly go so far as to confess that Slim has saved their
marriages.

In Bugolobi, a young housewife with three children, declared with a gleam in her
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much more. And I encourage him to do so by enthusiastically keeping him informed
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They (people) feel trapped and frustrated, aware of the risks, but still finding it

difficult to come to terms with the disease. No better example of this quandary is

best illustrated than by those husbands attempting zero-C OAUET C8 0)O0 EO OAOU
al AT OAA AT A O A tivll @Odmwithifour childrAnicoknplained
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10 The NEW VISION, Fridoy, October 23, 1987
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Some men have made up some form of physical activity to channel their
frustrations. Like, for example, long walks through their neighborhoods.

However, this is only noticeable in the more affluent areas of Kampala. Other areas
where poor urban dwellers reside in squalid one-roomed abodes, this is not so easy.
The dismal surroundings considerably heighten the claustrophobic effect.

Consequently, the intensity of emotions frequently reaches a dangerous level.

Recently, on outskirts of the city centre, a husband allegedly assaulted his wife
because she refused to have sex with him. She was fearful that his former o o
DEEI AT AAROET ¢ xAUO I ECEO EAOA ET £ EAOAA EEI x EQO
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grazing. It can be exceedingly frustrating for those men not used to excessive
domesticity.

A number of wives expressed quiet reservations aboutzero-COAUET ¢ AO x Al 1 8 8
was better in the old days when he used to come home after his nightly session at
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The tendency of male drinkers to entice barmaids into quick sexual liaisons is no

longer a common occurrence. As one Kakawa College of Commerce student
remarkedwoOOEAAT Uh O31 EI EAO OAEAT A 1106 100 1 &£ OA
A AEC OEOES8G

A barmaid working along Channel Street, expressed anger at the sudden stigma
being direct at them by some men who were once their occasional, but ardent
admirers.
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(Concern about AIDS) is not only reflected by the cautionary measures many people
are adopting in their sex lives, but also in other small ways. Note the reluctance of
many to shake hands.

Indeed, one concerned school teacher remarked that fear of the disease is

undermining all forms of greeting involving physical contact. The sharing of eating
utensils or drinking vessels and clothes is no longer encouraged.

10



Certainly then, the threat of Slim is forcing a large cross-section of people to change
their ways. Social habits are changing to such an extent, that a number of
intellectuals are now pondering the question of whether we are becoming a less
gregarious species.

(The New VisioyOct. 23, 1987)
Although the primary emphasis of the article was on the increase in faithfulness, it also

briefly mentioned condoms.

A better insurance (than secret charms provided by traditional healers), particularly
for men, is the condom. The sudden profusion of discarded condoms, which
unfortunately children frequently use as toy balloons, is evidence of popular use.

(TheNew VisionOct. 23, 1987)
Two months later, after a one-day AIDS symposium, The New Visiomriefly described

behavior change in another part of the country:

The fear of Aids [sic] has reportedly changed social behavior in Arua drastically.
Many cinema, disco, video, hotel and restaurant operators complain of loss of
business because of poor attendance and poor turnover because loose men and
women are no longer entertaining and tolerating each other as before.

(The New VisioyDec. 2, 1987)

After these articles appeared in The New Visiofthere
were only a few newspaper articles that described

behavior change in the late 1980s or early 1990s. These Thesenewspaper articles are
articles typically included anecdotal reports indicating consistent with the modeling
that during the latter part of the 1980s and early 1990s, of prevalence and incidence
fewer men frequented bars and sex workers and that and suggest that sexual
some nightclubs in villages with high prevalence of AIDS behavior had begun to

had closed. While most of the articles focused on having change in Kampala and son
fewer sexual partners outside of marriage, especially other parts of Uganda by the
having less sex with sex workers, use of condoms was end of 1987.

also mentioned occasionally. These anecdotal stories
suggest that change probably occurred in these villages
and in Kampala, but they do not provide substantial evidence for behavior change
throughout Uganda.

[t is also true that occasional newspaper articles indicated that people were still engaging
in high-risk sexual behavior. For example, in 1995, The New Visioreported that in Jinja,
many young girls still traded sex for gifts. At prominent places of entertainment, they hung
out looking for men, particularly foreigners working on the dam being built (The New
Vision March 14, 1995).

And in even greater contrast to the early anecdotal reports suggesting behavior change,
The New Visiomccasionally summarized the observations of officials from the Ministry of
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Health or from local districts about the lack of behavior change during this period of time.
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In sum, these newspaper articles are consistent with the modeling of prevalence and

incidence and suggest that sexual behavior had begun to change in Kampala and some

other parts of Uganda by the end of 1987. These reports also indicated that people were

reducing their sexual risk primarily by having less casual sex in these early years and

secondarily by using condoms.

While newspaper articles can accurately date events, they cannot provide strong evidence
for the magnitude of changes in sexual behavior nationwide. Only representative surveys
can provide such evidence.

Survey Questions about Personal Behavior Change  In 199585% of unmarried
men and 77%f unmarried
women said they had

By far the two largest and most representative surveys in
changed their behavior, and ~

Uganda were the Demographic and Health Surveys (DHS)

ATA 7(/80 "1 TAAT 001 COAI 11 : OO00OAU
89% of married men and 62'

surveys are described more fully below. Both the GPA survey ¢ iod id th

conducted in 1989(Ankrah, 1993) and the DHS survey of married women said they

conducted in 1995 asked respondents whether and how their ~ ¢hanged their behavior.

behavior had changed as a result of HIV/AIDS. The results

should be viewed cautiously, since some respondents may Furthermore, the largest

have claimed they had changed their behavior in socially percentages claimed they

expected ways, even if they had not. reduced their sexual behavic
before and outside of

marriage and acth smaller
percentages claimed they
used condoms.

According to presentations based on the GPA survey conducted
in 1989 (Ankrah, 1993), among the 96% of the population who
knew that HIV was sexually transmitted, 30% had made no
changes in their sexual behavior and did not intend to, 9% had
already changed their sexual behavior (avoided sex, avoided
prostitutes, avoided casual sex, maintained faithful relationships) or intended to do so, 1%
had begun to use condoms or intended to do so, and 60% had made or intended to make
other changes (were more careful in general, avoided people with AIDS, were careful with
blood, were careful with injections, etc.). Thus, these data suggest that a small percentage
of the population already had changed their sexual behavior or intended to by 1989, but
that this percentage was still quite small (about 10%). Furthermore, of those who had
changed their sexual behavior or intended to do so, the vast majority did so or intended to
do so by avoiding casual sex. Only a few used or intended to use condoms to prevent AIDS.

In 1995, the DHS survey asked respondents how their behavior had changed as a result of
HIV/AIDS. Their reports clearly indicate that large percentages of respondents claimed
that they did, in fact, change their behavior as a result of AIDS. More specifically, 85% of
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unmarried men and 77% of unmarried women said they had changed their behavior, and
89% of married men and 62% of married women said they changed their behavior.

Furthermore, the largest percentages claimed they reduced their sexual behavior before
and outside of marriage and much smaller percentages claimed they used condoms. Fifty-
four percent of never-married men responded that they delayed their initiation of sex,
stopped having sex, or restricted themselves to one sexual partner; 17% said they started
using condoms. Among never-married women, 67% said they delayed initiation of sex,
stopped having sex, or restricted themselves to one partner; only 3% said they began to
use condoms. Among married men and women, even larger percentages said they
restricted themselves to one sexual partner and even fewer said they began using condoms.

Other studies of different samples during these same years asked similar questions. They
found similar patterns of responses, with substantial percentages of people indicating they
had fewer partners and smaller percentages of people claiming they used condoms. For
example, a 1990/91 population-based survey of the Mukono, Kabale and Mbale Districts
(N=966), found that 46% of the respondents reported they had fewer sexual partners,
about 3% reported less frequent sex, and 2% reported use of condoms (Moodie et al.,
1991). What is possibly unique and particularly interesting about this study is that after
the respondents were asked whether they changed their behavior as a result of AIDS, they
were asked how many years earlier they changed their behavior. The mean elapsed time
was a little more than three years, suggesting they changed their behavior about 1988, on
average.

Still other studies, sometimes with smaller sample sizes but conducted before 1995, also
reported that 1) as a result of AIDS, people began having fewer sexual partners, and 2) few
people used condoms to prevent AIDS (Konde-Lule, 1993; Schumann, Rwabukwali, and
McGrath, 1990).

Although questions about perceptions of personal behavioral change can provide estimates
of the amount of behavioral change by the time of the survey, more valid estimates can be
derived by examining trend data from multiple representative surveys administered at
different times.

Demographic and Health Surveys (DHS) and Global Program on AIDS (GPA)
Surveys of Sexual Behavior

he DHS were conducted in Uganda in 1988/9 and 1995. In 1988/9, the sample

included 4,370 women, but no men; in 1995, it included 7,070 women and 1,996 men,
all aged 15-54(Bessinger, Akwara, and Halperin, 2003; Uganda AIDS Commission,
MEASURE Evaluation, and Uganda Ministry of Health, 2003).

In part because these DHS surveys did not include a male sample in 1988/9, nor did they
ask many questions about sexual partners or sex outside of marriage during those years,
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again in 1995. The 1989 survey included 1,443 women and 1,661 men from eight different
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health districts that included Kampala, while the 1995 survey included only four of the

eight districts.

Overall, the great advantage of the DHS and GPA surveys is that they asked large and either
nationally representative or sub-nationally representative samples of people about their
sexual behavior during important years of the epidemic. In addition, their survey

instruments were carefully developed and pilot-tested, and professionally administered.

In terms of understanding the changes in sexual behavior that may have affected the course
of the epidemic, aweakness of both surveys is that the earliest ones were not conducted
until 1988/9, after people already were aware of HIV/AIDS. As discussed above, some

people (roughly 10%) reported they already had changed their sexual behavior prior to the
first DHS or GPA surveys(Ankrah, 1993; Moodie et al,, 1991). Thus, a comparison of the
1988/9 and 1995 surveys may underestimate the amount of behavior change that took

place.

The change over time in measured behavior may partially reflect the fact that some people
? especially those who engaged in a large amount of unprotected sex and consequently

contracted and died of AIDS? were not included in the 1995 samples. Had these people
lived and been included in the surveys, a comparison of 1988/9 data with 1995 data may
have revealed less behavior change. This bias would tend to counteract the bias caused by
the first survey being administered after some behavior already had changed.

The two GPA surveys have additional limitations that should be recognized. Although both
were very large surveys, they were sub-national and have a strong urban bias. Because
detailed information on the sampling procedures was not available, sample weights were
neither calculated nor used, and the non-representativeness of the samples was not
corrected. Approximately 30% of the 1989 GPA sample was from Kampala, in contrast to
6% of the 1988/9 DHS sample. As noted above, while the 1989 GPA survey sampled eight
districts, the 1995 survey sampled only four of these districts. In addition, the two GPA
questionnaires differed from one another in how they asked some questions. (See

Technical Note #2.)

For all these reasons, comparisons of results
from the 1989 and 1995 GPA surveys should
be interpreted somewhat cautiously and it
should be kept in mind that they may
exaggerate change over time. On the other
hand, because these surveys provide
important measures of sexual behavior in
Uganda in the late 1980sand early 1990s,
when the main drop in incidence is likely to
have occurred, their results are nevertheless

presented below and summarized in Table 1.

4 .‘\u
D
A

DO NOT DROWN
IN THE AIDS FLOOD;
ALWAYS BE ON BOARD.
s
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Table 1:

Changes in Sexual Behaviors over Time (DHS Results)

Women Men
1988/ 9 1995 1988/9 1995
Percent of women and men 15 -19 years old who have ever had sex
Residence
Urban 66 59 u 58
Rural 62 62 u 46
Total 62 62 u 48

Median age of first sex among youth 15 -24 years old

Residence
Urban 16.3 17.0 u 17.2
Rural 16.5 16.7 u 17.6
Total 16.5 16.7 u 17.6

Pre-marital sex: Percent of never -married 15 - to 24-year-olds who had sex in the
past 12 months

Residence
Urban 50 27 u 45
Rural 33 21 u 30
Total 35 22 u 33

Percent of respondents regardl ess of marital status who abstained from sex during
the previous year

Residence
Urban 19 31 u 23
Rural 17 22 u 25
Total 18 25 u 25

Abstaining from Sex

According to the DHS surveys, between 1988/9 and 1995, the percent of women who had
ever had sex did not change markedly (Singh, Darroch and Bankole, 2003), even among 15-
to 19-year-olds (Bessinger et al., 2003) (Table 1). However, in urban areas, it may have
diminished somewhat for 15- to 19-year-olds (from 66% to 59%). The percent of women
ages 15-54, regardless of marital status, who had sex during the previous year decreased
slightly, from 82% to 75%(Bessinger et al., 2003). The lack of change in ever having had
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sex and the small decrease in abstinence during the last 12 months partially reflected the
fact that most Ugandan women marry at an early age and have sex after marriage.

In contrast, according to DHS data the percent of nevermarried 15- to 19-year-old women
who were sexually experienced decreased from 36% in 1988/89 to 23% in 1995 (Singh,
Darroch and Bankole, 2003). In addition, the percent of never-married 15- to 24-year-old
women who had sex in the past 12 months decreased significantly from 35% in 1988/9 to
22% in 1995 (Bessinger et al., 2003). Comparable data from the DHS were not available for
men.

According to GPA data, the reductions were even greater and among both sexes. The
percent of 15- to 24-year-old women who had premarital sex decreased from 53% in 1989
to 16% in 1995, and among males the percent decreased from

609% to 23%.
Married women maintained

Extramarital Sex low levels of extramarital se;

GPA survey data indicate that the percent of women engaging in while married men became

extramarital sex was always quite low (about 6% or less) and less likely to have
remained stable during this period. For men, however, the GPA extramarital sex. Botmgie
data suggest there were declines in extramarital sex, from 23% in men and single women
1989 to 16% in 1995. became less likely to have

sex during the past year anc
less likely to have gewith
Only the GPA surveys included questions about sex outside of multiple sexual partners.
marriage or about multiple partners in 1989. These results should
be viewed particularly cautiously, because they may overstate
actual behavioral change over time.

Sex with Casual and Multiple Nemarital Nortcohabitating Partners

According to the GPA data, between 1989 and 1995, the percent of women both married
and unmarried who had sex with a non-marital/non-cohabitating partner in the last 12
months decreased from 23% to 9%. Among men, the percent decreased from 41% to 21%.
Similarly, between 1989 and 1995, the percent of all women who had one or more casual
partners in the last year decreased from 16% to 6%, while the percent of men who had
casual partners decreased from 35% to 15%. In addition, both singlewomen and single
men became much less likely to have sex with two or more sexual partners during the last
year (from 22% to 17% among single women and from 54% to 33% among single men).

In sum, all women and men, regardless of marital status, became a little less likely to have
sex at all during the previous year, became less likely to have sex outside of marital or
cohabiting relationships and became less likely to have one or more casual sexual
relationships lasting less than a year. Married women maintained low levels of
extramarital sex, while married men became less likely to have extramarital sex. Both
single men and single women became less likely to have sex during the past year and less
likely to have sex with multiple sexual partners.
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Figure 3
A Chronology of HIV/AIDS and the Response in Uganda

First case of AIDS (called ASIlimo) is reported in Rakai District
Experts confirm a new disease in the Rakai and Masaka districts, but do not know its modes of transmission or its cure.

People in some Rakai and Masaka villages know numerous peopl e wh
Experts |l earn that #ASlIimd is caused by AI DS and can be transmitt

Ministry of Health acknowledges AIDS in Uganda and seeks international help.

Blood testing machines are installed in some hospitals.

Government | aunches fAZero Grazingo (fidelity) and fALove Carefull
Much discussion in Kampala focuses on AIDS; some reports of panic.

Changes in sexual behavior (fewer sexual partners and greater condom-use) observed in Rakai.

Presidential rallies held in each district, exhorting behavior change (and sometimes criticizing condoms).

First 5-year plan to address AIDS is launched; $21 million pledged by donor agencies to implement plan.

AIDS Control Program (ACP) established within Ministry of Health.

Additional ministries (Defense, Education, Information and Broadcasting) enlisted.

UNICEF initiates AIDS education in-.some schools.

Faith communities and NGOs become involved.

The AIDS Support Organization (TASO) formed to help people with AIDS.

Major newspaper reports behavior change (e.g., less casual sex) in Kampala and elsewhere due to AIDS.

HIV incidence in Kampala and major towns possibly peak during this year or following two years and then declines slowly.

District health educators trained.

Blood testing machines put in place in 28 screening centers.

Radio stations begin playing a drum, signifying AIDS.

Singer Philly Lutaaya becomes first public figure to announce he has AIDS; he dies in December.

400 Army commissioners trained in AIDS prevention.

District Muslim leaders trained to educate all Muslims at religious gatherings about avoiding AIDS.

15 million condoms shipped to Uganda.

90,000 Ugandans estimated to have AIDS.

Throughout Uganda, people have a high level of AIDS awareness.

An estimated 10% of Ugandans have changed their sexual behavior or expect to do so, mostly by avoiding casual sex.

First AIDS Information Center (AIC) established (for HIV counseling/testing).

Uganda AIDS Commission and Task Force on AIDS draft second 5-year plan.

First International Candlelight Memorial held to commemorate Ugandans who have died of AIDS.
An estimated 12,000 people have died of AIDS in Uganda.

Social mobilization to reduce the spread of HIV has been launched in 14 of the 33 health districts.
Multi-sectoral approach launched with full-fledged programs in key sectors.

SOMARC begins soci al mar keting campaign to promote AProtectoro c
12 million condoms shipped.
Rel i gi ous groups oppose the promotion of condoms outside of marr

AIDS prevention programs for youth begin to include discussions, videos and presentations by people with AIDS.
Islamic Medical Association of Uganda train imams.

The Ministry of Health creates television dramas on AIDS.

10 million condoms shipped.

Implementation of second 5-year plan begins with $125.4 M from donors and $37.5 M from Uganda.

Church of Uganda forms Church Human Services AIDS Program (CHUSA).

Ministry of Information | aunches AStraight Tal ko campaign (print
AICs expand and add drama and music to testing portfolio.

22 million condoms shipped.

1,000 NGOs address AIDS.

HIV prevalence in urban areas begins to decline markedly; incidence probably declines faster this year.

ATrue Love Waitsodo campaign (focused on abstinence until marriage
Promotion of condoms expands.

About 100,000 people die from AIDS each year.

Reverend Gideon Byamugisha becomes first practicing priest to announce he is HIV-positive.

Comparisons of 1989 and 1995 survey data reveal large changes in sexual behavior, mostly less casual sex outside of
marriage; also greater condom use, especially in urban areas.
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Condom Use

Increases in reported condo

According to the DHS data, the percentage of sexually e

experienced women who had ever used a condom was very low _
(1%) in 1989. By 1995, it had increased to only 6%. Amongmen Mal€s. people in urban area

in 1995, it increased to only 16%. According to GPA data, the young adults, and people wi
percent of women who used a condom the last time they had sex ~ more education. For
increased from 7% to 20% between 1989 and 1995, while example, in urban areas in
among men it increased from 15% to 30%. 1995, 62% of men used a

condom the last time they

These results may give misleading impressions about the had sexith a casual partner

possible impact of condoms because most adults were married
and most married couples rarely used condoms, if at all. More
relevant to HIV transmission is the use of condoms with casual partners outside of
marital/cohabiting relationships. According to DHS data, the percent of women throughout
Uganda who used a condom at last sex with a non-marital/non-cohabitating partner
increased to 20% in 1995; among men, it increased to 36%. This increase may be too low
to have a marked impact on HIV incidence.

However, increases in reported condom use were greater among males, people in urban
areas, young adults, and people with more education. For example, in urban areas in 1995,
62% of men used a condom the last time they had sex with a casual partner.

The GPA surveys conducted in 1989 and 1995 also demonstrated a large increase in
condom use with non-marital/non-cohabitating partners. This increase was reported by
both men and women.

Overview of Results

According to both DHS and GPA data, people did reduce their sexual risk-taking in a variety
of important ways. Multiple measures of sex prior to marriage or cohabiting relationships,
or outside of these relationships reveal declines, sometimes large declines, between 1989
and 1995. All measures also indicate increases in condom use during this same period in
which HIV incidence and prevalence declined. Thus, these are very important findings.

Other Surveys of Sexual Behavior

his review found only one study during this period that tracked the same cohort of
people over time and measured their sexual behavior at different points in
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1992 from a semi-rural community near Kampala. They found that the percentage of men
who reported two or more partners during the previous six months fell from 43% to 12%
among men and the percentage of women who reported two or more partners fell from
13% to 1%.

In addition to this cohort study, many independently conducted cross-sectional studies also
suggest that people reduced their sexual behavior outside of marriage in ways that
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decreased HIV transmission. Barton (1997) conducted the most comprehensive review of

these studies, analyzing the results of 63 studies conducted between 1987 and 1996. When

compared with one another, these studies have multiple important limitations: different

samples included people from different regions or districts, from rural or urban areas,

different age or gender groups, involved or not involved in intensive HIV prevention

programs, working in particular professions, and with particular relevant statuses (e.g.,

ETTxT O EAOA 1)s$3Qs $AOPEOA OEEO COAAO OAOE
most important changes are reduction in number of sexual partners (especially non-

regular/casual partners), adoption of condom use (especially with non-regular partners),

and delaying the onset of sexual activityinadl | AOAAT 0086 j)y AOOT T h pwwxh
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multiple times (either open or closed cohorts), 10 showed condom use increasing over

time. In the eleventh, condom use did not increase among the entire sample in the study,

but did increase substantially among those people having casual sex during the past year.

In particular, between 1991 and 1992 among those having casual sex, the percent who

used a condom increased from 23% to 46% ? aremarkably large increase in one year.

Another survey, a non-representative survey of men in Kampala, indicated that as early as
1993, 55% of men in Kampala used condoms with non-marital/non-cohabitating partners
the last time they had sex(Koenig et al., 2003).

Thus, other surveys support the results from the DHS and GPA surveys, indicating both
reductions in numbers of sexual partners and increases in condom use.

Interviews with Focus Groups and Key Informants
Focus groups conducted during earlier periods

Very early focus groups indicated that sexual behaviors were changing as early as 1988
among some people in some communities. In preparation for the 1989 GPA survey, 20
focus groups were conducted with males in three rural areas and in Kampala in November
and December of 1988. Summaries of those focus groups suggested that 1) young people
were getting married earlier (instead of having casual unions), 2) premarital sex was
declining and the concept of virginity until marriage was being revived, and 3) males were
having fewer sexual partners, fewer extramarital sexual encounters, and less frequent
encounters with sex workers (Ankrah, Wangalwa, Abura and Nuwagaba, undated).
Notably, all of these findings were confirmed by GPA data suggesting declines in these
behaviors between 1989 and 1995.

Focus groups conducted for this project

For this project more than 60 key informant interviews and focus group discussions were

conducted in Uganda. These were conducted in urban and rural areas and in different
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1990s), people were interviewed who were at least teenagers in the early 1980s and thus
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were in their 40s in 2003. Interviews were also conducted with a few young people in their
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During these interviews, an historical approach was used, in which respondents were

asked to remember events and possible behavior change during three time periods: 1)

before President Museveni came to power (roughly when many people first learned that

many people were dying from AIDS and that AIDS was a sexually transmitted disease), 2)

after Museveni came to power, but before condoms were readily available, and 3) after
condoms became readily available.

It is important to note that it was very difficult for people to remember what happened
sexually during specific years about 13-18 years earlier. Accordingly, people gave many
conflicting estimates of when sexual behavior changed. Although some of the differing
accounts may simply have reflected their own communities or their own friendship
networks, other accounts were simply incorrect and demonstrated the challenges of
recalling sexual behaviors in years past.

Because many of the respondents had been exposed to condom marketing and had become
accustomed to social norms favoring condoms, it was not always easy for them to
remember norms and behaviors after AIDS became a significant issue but before condoms
were widely promoted and available. Nevertheless, after probing and clarification of the
years and events, some respondents did remember more clearly behavior change that took
place in the late 1980s and the early 1990s.

Some key informants and focus group participants remembered that after learning about
AIDS and that it was sexually transmitted, people stopped having sex with as many
partners outside of marriage or long-term partnerships. According to many informants,
this was the primary behavior change that took place in the late 1980s or early 1990s.

On the other hand, some focus group participants questioned whether people really did
O00i B EAOEI ¢ AO 1 ATU OAgOAI DHPAOOT AOOS EAOA
xEl 1 AA TAT6 10 OEAO OBHO6EO PAI PI ABO 1 '()OOA
Informants also mentioned abstinence. Often, when
Some key informants and focus ~ talking about abstinence, they were actually talking
group participants remembered th a_blcl)u;c abstinence outside of melllrriagTe ? technically, the )
after learning about AIDS and tha 0" o6 EI QE A O . #0 AAOI T UIh OA
. they also emphasized that during the late 1980s, young
was sexually transmitted, people i .
e ey peop!e stopped having sex or had.less sex prior to
) ) marriage. Although most discussion of abstinence
partners outside of marrlage or. involved youth, a few older women volunteered that
longterm partnerships. According ey had stopped trusting their husbands and had

to many inform@ants, this was the stopped having sex altogether.
primary behavior change that tool
place in the late 1980s or early Respondents mentioned that before condoms became

1990s. widely available, people did use them occasionally, but
they were costly and rarely used. However, after
condoms became available in their communities (which
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varied according to the remoteness of the community) and were promoted, people began
using them much more frequently. Respondents strongly emphasized that in the late
1990s, the social norm for many young people was to use condoms to avoid contracting
HIV 2 and they did so.

Key informants and focus group participants also described cultural practices that reduced
HIV transmission. For example, prior to AIDS, widow inheritance in Uganda was somewhat
common. That is, when a man died, his widow would then join the family of one of his
brothers. Joining the family included being involved sexually. After the advent of AIDS,
according to the informants, this custom diminished considerably.

According to informants, a second practice that diminished was wife sharing among
brothers. Although not as common as widow inheritance, this practice had occurred in the
past and also diminished after people became aware of the sexual transmission of AIDS.

Finally, young Ugandans sometimes engaged in sex, sometimes with multiple people,
during periods of sexual license ? e.g., those associated with communal festivals such as
weddings, funerals and circumcisions. According to informants, these customs also
changed.

Reports of Condom Shipments to Uganda T G TS e

eople cannot use condoms if they are not available. available, people did use them
Studies indicate that the lack of condom availability did ~ ©ccasionally, but they were cost

limit their use in the early 1990s. For example, in 1991 in and rarely used. However, aftel
the Moyo District, 57% of 483 men had heard about condoms became available in

condoms, 32% of those who had heard about them wanted their communities (which varied
to use them, but only 15% had ever used one. Condoms according to the remoteness of

were handed out in two hospital family planning clinics and  the community) and were
during STD counseling. However, clinic staff only provided  promoted, people began using
two or three condoms. Condoms could be purchased atone  {ham much more frequently.
store in the town, but they were prohibitively expensive
and the owner stated he sold very few. Other sources were
too far away to be easily accessed (Schopper, 1991). Other
studies also indicated that condoms were not readily available in many places before 1992.

Because Uganda did not produce its own condoms until recently, the number of condoms
shipped to Uganda provides an outside limit on the number of condoms that could be used.
For this report, it was possible to identify some of the donors that supported purchases of
condoms and other contraceptives at the global level and to obtain data on the numbers of
condoms received in Uganda. However, it was not possible to obtain counts of condoms
received from all donors operating at the global level. For example, it was not possible to
obtain counts of condoms from SIDA (the Swedish International Development Cooperating
Agency), which shipped a large number of condoms to developing countries in 1992 and
other years, the European Union, and other sources. It was also not possible to identify
other suppliers of condoms for Uganda, including donors not operating at the global level,
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donors providing condoms for some special marketing projects, and providers in the
private sector. For example, according to The New VisiorfMarch 3, 1992) the German
Technical Operation Agency (GTZ) obtained about one million condoms from Malaysia and
shipped them to the Kabarole District for a social marketing effort, but these are not
included in the counts. To the extent that the numbers reported below fail to include
condoms actually received in Uganda, those numbers provide an underestimate of the
actual number of condoms that could have been used.

On the other hand, some of the condoms received in Uganda undoubtedly were not used
during that same year and probably some were not used at all. For example, unknown
numbers probably sat in warehouses for periods of time and all had to be distributed to
different parts of the country. Some of them may have been intentionally destroyed
because they were not handled properly or were not sold before the expiration date, while
others may have been obtained by individuals, but never used for a variety of reasons.

The numbers of condoms received by Uganda are included in Figure 3, which indicates that
there were relatively few condoms received in Uganda before 1989. However, in 1989,
about 15 million condoms were received in Uganda; in 1991 and 1992, about 12 million
condoms were received; and in nearly every subsequent year, the number of condoms
received exceeded 20 million and grew rapidly.

Figure 3:
Number of Condoms (in Millions) Received in
Uganda from Different Organizations, by Year
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While the numbers of condoms received in the early
1990s were clearly not sufficient to provide protection
against HIV for the entire sexually active population of
Uganda (whose total population was about 17 million in
1990), there were enough condoms, especially by 1993

Therewere enough condoms,
especially by 1993 in Kampala
and the major towns, to provide
protection for a substantial

in Kampala and the major towns, to provide protection proportion of the acts of sex

for a substantial proportion of the acts of sex among among those having sex outside
those having sex outside of either marriage or a long- of either marriage or a letegm
term relationship. relationship.

Thus, these data are roughly consistent with the 1995

DHS data showing that in urban areas, about 62% of

men who had sex with non-marital non-cohabiting partners used a condom the last time
they had sex. In part because fewer condoms were available each year in rural areas, only
29% of rural men who had sex with non-marital non-cohabiting partners used a condom
the last time they had sex.

Documents Describing the Programmatic Responses to AIDS

Over 80 documents from the Uganda AIDS programs andfrom investigators conducting
research in Uganda were reviewed to examine the development of the Uganda AIDS
programs. They confirm that in Uganda, AIDS efforts focused primarily on prevention
(Uganda AIDS Commission, 2003; Epstein, 2007). While steps were taken to ensure a safe
blood supply and improve clinical practices, most of the prevention efforts relied on health
education strategies to reduce sexual risk(Uganda AIDS Commission, 2003; Okware,
Kinsman, Onyango, Opio, and Kaggwa, 2005).

Beginning in 1986, President Museveni, a charismatic leader, personally addressed AIDS.
He strongly encouraged government and civil society to tackle AIDS. He appointed
motivated and competent people to prevent the spread of AIDS and he delegated authority
to them. In addition, he, himself, spoke forcefully about AIDS to the public.

Consequently, the government initiated many efforts to stop AIDS. Over time, these

matured into a multi-sectoral approach to fight AIDS, with systematic efforts involving

nearly every group with an infrastructure: district health teams, the media, schools, faith

AT 11 061 EOEAOR 11T AAT AT O1T AEI Oh Ulgt&rmeitdDCAT EUAOE
organizations, prisons, and other groups, including traditional healers. The ACP created a

training structure including trainers and trainers of trainers so that all groups would be

trained. It also began printing huge numbers of training manuals, pamphlets, posters and

other educational materials.

Nearly all the organizations involved in AIDS prevention focused on clear and consistent
i AOOACAO8 wOPAAEAI T U AOOEI ¢ OEA AAOI EAO UAAOO
COAUET ¢cho AT A O11T OA AAOAAEOI T U806 rriedolhidd OUDEAA
long-term relationship, be faithful and do not have sex with others. If you are single, wait
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until marriage or have only one partner. If you must have sex
Especially during the earlier outside of marriage or a long-term relationship, then always
years, the me use a condom.
faithful, 0 0z
ol ove careful
typically translated into: If

Although some condoms were available in Uganda for family
planning in the 1980s, many people were uneducated about
condoms and reluctant to use them. People had a variety of

you are married orin aleng Jegitimate and illegitimate fears about condoms, such as

term relationship, be faithful believing that if a condom came off during sex, it might lodge in
and donothave sexwith A xT 1 AT80 xT i A AT A EEI1l EAOS
others. If you are single, wa
until marriage or have only
one partner. If you must ha
sex outside of marriage or a
longterm relationship, then
always use a condom.

As noted above, beginning in 1989, Uganda began receiving
millions of condoms from abroad. In 1991, the media began to
dispel myths about condoms and to encourage their use.
Condom advertisements appeared in The New Visioybut
created controversy and were then banned for several years.
In an effort not to offend religious or other groups, the UAC

DPOOOOAA A PI1TEAU 1T &£ ONOEAO POIT i1 O
promotion of condoms greatly increased anyway, as did condom shipments. During the

early to mid-1990s, faith communities that had initially opposed the promotion of condoms

dropped their opposition when they continued to see so many people dying of AIDS. During

the latter part of the 1990s, there may have been more emphasis on condoms than on being
faithful.

Discussion
Changes in Sexual Behavior

The different types of evidence, their strengths and weaknesses and their results are
summarized in Table 2. The strength of the different types of evidence varies from weak to
strong. However, each of the types of evidence does have important limitations for
explaining the changes in sexual behavior that led to the decrease in HIV incidence and
prevalence in Uganda in the late 1980s and early 1990s.
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Table 2:

Summary of Evidence for Changes in Behavior

Evidence Strength of Conclusions
Evidence
Modeling of HIV Moderately strong | 1.  Suggest incidence peaked about 1987/8 and began to
incidence and for timing decline
prevalence 2. Suggest incidence declined more rapidly about 1993
Reports of behavior Strong for timing 1. Indicate behavior change began in 1987 in Kampala and
change in newspaper | Very weak for some other places in Uganda
articles representativeness | 2.  Suggest initial primary behavior change was greater
faithfulness (fewer casual partners) and not greater
condom use
DHS and GPA surveys | Strong for 1. Indicate large percent decrease in sex before or outside of
with questions about | representativeness marriage
personal behavior Weak for validity 2. Indicate small percent began using condoms
change
DHS survey data Very strong for 1. Demonstrate small increase between 1988/89 and 1995 in
representativeness all women who abstained from sex during the previous year
2. Demonstrate large increase between 1988/89 and 1995 in
young single women who abstained from sex during
previous year
3. Demonstrate large increase in condom use during sex with
non-marital and non-cohabiting partners by 1995,
especially in urban areas
GPA survey data Modest for 1. Among all women, suggest large decrease between 1989
representativeness and 1995 in percent who had sex with non-marital or non-
cohabiting partners
2. Among married women, suggest very low and stable
percent who had extramarital sex
3. Among young women, suggest large decrease between 1989
and 1995 in percent who had premarital sex
4. Among single women, suggest decrease between 1989 and
1995 in percent who had two or more partners
5. Among all women, demonstrate large increase in condom
use during sex with non-marital and non-cohabiting
partners by 1995, especially in urban areas
6. Among single men, suggest large decrease between 1989
and 1995 in percent who had premarital sex
7. Among all men, suggest large decrease between 1989 and
1995 in percent who had sex with non-marital or non-
cohabiting partners
8. Among married men, suggest large decrease between 1989
and 1995 in percent who had extramarital sex
9. Among young men, suggest decrease between 1989 and
1995 in percent who had premarital sex
10. Among single men, suggest decrease between 1989 and
1995 in percent who had two or more partners
11. Among all men, demonstrate large increase in condom use

during sex with non-marital and non-cohabiting partners by
1995, especially in urban areas
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Evidence Strength of Conclusions

Evidence
Other surveys of Weak for 1. Suggest decrease in the number of sexual partners.
sexual behavior representativeness | 2. Suggest delay in the initiation of sex
3. Suggest increase in the use of condoms
4. Suggest moderately high level of condom use during casual
sex in Kampala and other selected places by 1993
Interviews with focus | Weak for 1. Suggest decrease in casual sex and numbers of sexual
groups and key representativeness partners followed by increase in condom use
informants Weak for validity
Reports of shipments | Strong for timing 1. Demonstrate relatively few condoms in Uganda before 1989
of condoms to of shipment of 2. Demonstrate the number of condoms received in Uganda
Uganda condoms grew roughly exponentially
Strong for validity | 3. Demonstrate that there was a substantial number of
of shipment condoms (at least in some areas) in Uganda by 1993
Historical documents | Strong for timing 1. Demonstrate that beginning about 1986 programmatic
describing Strong for validity efforts focused primarily on being faithful and partner
programmatic efforts reduction
to address AIDS 2. Demonstrate that beginning in the early 1990s condom
promotion and provision encouraged condom use

Fortunately, the limitations of one type of evidence are sometimes offset by the strengths of
another. For example, the newspaper accounts can accurately describe the timing of some
events, but cannot describe the representativeness of behavior change. In contrast, the
nationwide surveys were representative, but cannot describe the exact timing of the
beginning of behavior change. Collectively, though, these different methods provide
multiple kinds of evidence for a consistent picture of behavior change leading to the
decrease in HIV incidence.

The modeling indicates that incidence peaked about 1987 or shortly thereafter and
declined rapidly about 1993. This suggests that behavioral changes had taken place by
1987 and continued at least through 1993. Newspaper articles show that the primary
behavioral change began as early as 1987 and first involved less sex outside of marriage
and not greater use of condoms.

Reports of changes in personal sexual behavior in the large national DHS and GPA surveys
conducted in 1988/9 and 1995 provide stronger evidence that small percentages of people
had begun to change their behavior by 1988/9 and much larger percentages had by 1995.
They also indicate that much larger percentages of people restricted their sexual activity
than used condoms.

The DHS and GPA surveys provide even stronger data showing that between 1988/9 and
1995, single men and women became less likely to have sex and began having sex with
fewer sexual partners if they did have sex. These survey data also indicate that married
men became less likely to have affairs and that both men and women began having sex with
fewer casual partners.

The results of these nationwide surveys are consistent with other cross-sectional surveys
and the survey assessments of personal behavior change, all of which demonstrate that the
most common behavioral changes involved reductions in sex outside of
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marriage/cohabiting relationships and in numbers of sexual partners, rather than
increases in condom use.

The focus group and expert interviews describing sexual patterns also suggest that
reductions in number of partners undoubtedly included a reduction in concurrent sexual
partners as well as sequential partners. This is particularly important because the rapid
rise in HIV rates in Uganda, especially in Kampala, indicates that HIV may have spread
especially rapidly through sexual networks of concurrent partners as well as more slowly
through sequential partners(Epstein, 2007).

The DHS, GPA, and other surveys also indicated that few people used condoms prior to
1989, but that condom use increased, especially in urban areas and especially with casual
sexual partners. These survey data are consistent with the very large increases in the
shipments of condoms received in Uganda in the early 1990s ? shipments that
demonstrate the availability and presumably the need for condoms. Prior to 1989, there
were simply too few condoms in Uganda to be used by many people. In 1989 and
thereafter, many more condoms became available.

In numerous qualitative analyses, many focus group and interview respondents indicated
that first there was a change in norms regarding casual sex and a reduction in casual sex,
followed by greater acceptance of condoms and condom use.

Finally, the temporal order of these behavior changes is also supported by programmatic

Aggl OO0 1T £ OEA OEI AOs &EOOOh OEA Ai PEAOEO xA
beginning in 1991, the emphasis on condom use increased steadily.

The Relative Roles of AbstineacBeing Faithful and Condom Use in Reducing Prevalence

An important and challenging question involves the relative
The temporal order of these contributions of abstinence, being faithful and condom use to
behavior changes is also OEA OAA QA CETT T A& ()6 DBOAOAI Al AA
supported by programmatic O#¢eod ) O E Gue thnt cAahgdih éadh Afithe)thréeO
efforts of the times. First, th Sexual behaviors substantially contributed to the decline in

emphasis was incidence. A case for each can be made.

grazingo and |jregard toabstinence, the evidence is quite strong that
Then, beginning in 1991, the  single young people were more likely to practice abstinence.
emphasis on condom use  For example, among never-married 15- to 24-year-old
increased steadily. women, the percentage who had sex during the preceding 12
months decreased from 35% to 22% and the decrease was
even larger in urban areas, where incidence may have
declined first. However, an increase in abstinence was not the primary cause of the decline
in incidence, because most people married when young and the percentage of the entire
population having sex changed modestly, but not markedly, over time.

In regard to being faithful and having fewer partners, there is evidence that prior to the
AIDS epidemic in Uganda, many people had multiple sexual partners, including long term
concurrent sexual partners, that these relationships created the sexual networks through
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which the virus could rapidly pass, and that after AIDS spread
widely, people had fewer sexual partners ? especially high-risk
sex partners and concurrent partners. Indeed, when people were
asked how they changed their sexual behavior as a result of AIDS,
by far the largest percent said that they became faithful or had
fewer sexual partners. GPA survey data confirm that there were
declines in numbers of partners. Moreover, very few condoms
were used in the late 1980s, so any reductions in incidence that
occurred during that time because of changes in sexual behavior
must have been caused by restricting sexual activity and not by
condom use. This was especially true in a few rural districts such
as Rakai where incidence probably both increased and decreased

Among 15to 54yearold men
throughout Uganda, the
greatest proportion was
protected by having sex only
within marital/cohabiting
relationships, the second
greatest proportion was
protected by total abstinence
from sex, and the smallest
proportion was protected by

earlier than in Kampala.
condoms.

However, it is difficult to know the exact magnitude of the change
in incidence caused by being faithful. This is due to the fact that
the DHS surveys did not provide data on changes in numbers of sexual partners and the
GPA data have important biases and limitations that prevent accurate, unbiased estimates
of change in the number of partners over time. Furthermore, the relative impact on HIV
incidence of saturation and both abstinence and being more faithful during the late 1980s
cannot be determined.

In regard to greater use of condoms, there is very strong evidence that condom use
increased in Uganda, that it increased first in urban areas where HIV prevalence rates at
sentinel sites sometimes declinedfirst, that condom use increased most markedly among
those people who had sex outside of marital/cohabiting relationships (and thus
contributedmost to the sexual networks), and that use increased most rapidly during the
early 1990s when condom promotion and provision began and when incidence in urban
areas declined rapidly.

On the other hand, people continued to restrict their sexual relationships during those
same years, and the rapid decline in HIV incidence in Kampala in 1993 should not be
attributed primarily to the increase in condom use. In addition, it should be noted
parenthetically that other sub-Saharan African countries have had large increases in
condom use without experiencing reductions in HIV prevalence similar to those in Uganda.

As noted above, changes in other behaviors also helped reduce incidence, although their
contribution was undoubtedly not nearly as great as that resulting from changes in sexual
behavior. For example, greater blood testing to assure a safe blood supply, reduced use of
unsterilized needles, and increased sterilization of instruments used in body piercing and
male circumcision ceremonies also contributed to the reduction of HIV incidence.

In addition to changes in behavior, other factors may also have affected the changes in
incidence over time. One important factor is undoubtedly saturation. Saturation probably
played an important role in the stabilization and gradual decrease in incidence beginning
about 1988 in Kampala. Another group of factors involves major historical events, such as
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the end of the civil war, the restoration of order, and improvements to the health care
system.

The Relative Roles of Abstinence, Being Faithful and Condom Use in Maintaining Lower
Prevalence

The changes in behavior that reduced HIV incidence are most likely (but not necessarily)
the same as the behaviors people use to limit their risk. These are well described by the
1995 DHS data. Among men aged 15-54 throughout Uganda, 25% were protected from HIV
during the preceding year by not having sex (Bessinger, Akwaraand Halperin, 2003).
Among married and unmarried men, 71% were protected by avoiding sex with non-
marital/non-cohabiting partners; 29% had sex with non-marital/non-cohabiting partners.
Of this 29%, 59% used a condom the last time they had sex. Among men who were
married, 86% protected themselves by not having extra-marital sex. Thus, among 15- to
54-year-old men throughout Uganda, the greatest proportion was protected by having sex
only within marital/cohabiting relationships, the second greatest proportion was protected
by total abstinence from sex, and the smallest proportion was protected by condoms.

The corresponding results for women reveal a very similar pattern, except that even larger
percentages were protected by avoiding sex with people in non-marital/non-cohabiting
relationships and even fewer were protected by condoms.

Conclusion

EOOOR 5CATAAGO 1)$3 DOAOAT [NNeeomonaton breaking,
GOAUET G6 Al A YouhdulimaGiedfdofl E 4 1PN sexual networks by
were also encouraged to delay sex or abstain. Then, there FErLe] Rl Sex‘?a' partn_er:
was an emphasis on condom use. Accordingly, people first and then decreasing the risk
restricted their sexual behaviors and were more faithful; of STD transmission througt
then they increased their condom use if they had sex with the use of condonts is a

non-marital/non-cohabiting partners. powerful one.

This combination ? breaking up the sexual networks by

having fewer sexual partners and then decreasing the risk of HIV transmission through the
use of condoms ? is a powerful one. Modeling of the relationship between the number of
sexual partners and the size of sexual networks demonstrates that, in general, even small
decreases in the mean number of sexual partners can sometimes markedly reduce the size
of sexual networks (Morris, 2006). The reductions in numbers of sexual partners in
Uganda, as demonstrated by multiple kinds of data, certainly had the potential to shatter
these sexual networks and thereby reduce the transmission of HIV. The greater use of
condoms in the remaining smaller sexual networks further reduced HIV transmission.
Then, according to multiple sources, HIV incidence and prevalence declined

Al DEA

dramatically.This is one of the main lessons otherscal | AAOT A£OT I 5CAT AA8O (

These findings are consistent with some other analyses of declines in HIV prevalence in
other generalized epidemics in sub-Saharan Africa (e.g., in Kenya and Zimbabwe), which
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suggest that giving a strong emphasis to partner reduction, while also encouraging condom
use (and abstinence) is much more effective than primarily promoting condom use (or
abstinence).
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Technical Notes
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where n(t) is the number of new infections and r(t) is the number of infections removed from the pool (e.g.,
because of death or other reasons). Thus, the number of HIV-positive cases in the pool of eligible women for
any given year is equal to the number of HIV-positive cases for the previous year, plus the number of new
HIV-positive cases during the intervening year, minus the number of HIV-positive cases who are no longer in
the eligible pool. The number of new cases each year was specified by the user, with the goal of
approximately matching the actual prevalence rates. The number of HIV-positive cases removed from the
eligible pool was determined by the program and was a function of when people became infected, the median
length of time between infection and removal from the eligible pool, and the shape of the distribution of times
between infection and removal from the pool.

Whereas some previous models have assumed that the duration of time between infection and removal from
the pool of eligible women is the same as the duration of time between infection and death (about 8-10
years), this study recognizes that the duration of time between infection and removal from the pool of ANC
women may be less than the duration of time between infection and death. This is simply the result of the
fact that women became increasingly unlikely to give birth as the duration of time from infection increased.

Multiple studies indicate that women who were HIV positive became less likely to be pregnant and more
likely to terminate their pregnancies if pregnant (Gray, et al., 1998). Indeed, research results indicate that 1)
even in their first asymptomatic stage of HIV infection, HIV-positive women were less likely to become
pregnant than seronegative women and 2) as their infection progressed, they became increasingly less likely
to become pregnant. For example, a study in Kenya found that the adjusted odds ratio for pregnancy when
the woman was in WHO stagel compared with HIV seronegatives was 0.58; for women in stage 2, it was .47;
for women in stage 3 it was .43, and finally for stage 4 it was .14 (Ross, et al., 2004). Several other studies in
Africa have reported reduced fertility rates among HIV-positive women even after adjusting for age, marital
status and parity.

There are several reasons why women who were HIV positive became increasingly less likely to become
pregnant. The first was biological. As their infection increased over time, especially in later stages, they
became less fertile.

Other reasons were social. Women who believed that they or their partners/husbands might be HIV positive

were more motivated to avoid pregnancy. During our focus groups in Uganda, when women were asked how

AIDS had affected pregnancy, they commonly gave three reasons why fear of AIDS would cause them to

voluntarily reduce their childbearing: 1) women who believed they might be infected with AIDS did not want

O EAOA AEE]I AOAT AAAAOOA OEAU AEAT 80 xAT O OEAEO AEEI AO,
womenx ET  AAl EAOAA OEAU I ECEO AA ET ZAAOAA xEOE !)$3 AEAT G
because doing so would place a heavy burden on their bodies already weakened by HIV, and 3) women who

feared they might be HIV positive did not want to take an HIV test during prenatal care and possibly learn

they really were HIV positive and were going to die. All three of these reasons would disproportionately

motivate those women who had reason to fear they were infected with HIV to avoid pregnancy.

Inadditiol h E& | AT ZAAOAA OEAO xI 1 AT xAOA ()6 bl OEOEOA AAAA
then those men would be less likely to have sex with those potentially infected women.
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Given the studies above indicating that fertility was lower among seropositive women than among
seronegative women and that for both biological and social reasons, fertility diminished with time since
infection, the median length of time between infection and removal from the pool of ANC women was
assumed to be 8 years, instead of 9 to 10 years. This is fairly consistent with models conducted by some other
epidemiologists (c.f., Rehle and Shisana, 2003). When the models assumed 9 or more years, it was not
possible to fit the prevalence rates as closely as with models assuming 8 years. Models based on 7 or fewer
years fit the prevalence rates even more closely. However, if the median length of time was 7 or fewer years,
then prevalence rates based on ANC data were not as consistent with AIC data as they should have been.
Therefore, only models assuming a median length of time of 8 years are discussed further in this report.

The models also assumed a Weibull distribution for the length of time. That is, they basically assumed that
relatively few people were removed from the pool of antenatal care women the first few years after infection
or many years after the median, and that relatively more were removed near the median of 8 years. This is
believed to be a reasonable assumption, but the results were basically the same if other reasonable
assumptions were made.

A limitation of these models is that they did not adjust for the age and gender structure of the epidemic. Such
adjustments have the potential to produce more precise estimates. However, the models discussed do
describe the overall population of ANC women for whom sentinel data are available.

Technical Note #2: Biases in the GPA Samples and Surveys

A comparison over time of the results from the DHS and GPA surveys can provide an indication of possible
sampling biases in the GPA results. The 1989 and 1995 DHS and GPA surveys all asked never-married 15-25
year olds a question about whether they had ever had premarital sex. Results from both surveys indicate that
the percentage engaging in premarital sex decreased. However, the GPA surveys revealed a substantially
larger decrease (53% to 16%) than did the DHS surveys (36% to 22%) indicating that the GPA surveys may
exaggerate behavior change over time. The urban bias of the GPA surveys does not account for the difference,
because the GPA surveys show a larger decrease than the DHS surveys in both urban and rural areas.

In addition, the two GPA questionnaires differed from one another in several ways. First, directions

regarding number of partners and checking for clarity differed considerably between the 89 and 95 versions.

Second, the definition of regular partners differed. While the 89 version included as a regular partner

00T T AITTA xEOE xEIl UI O EAOA EAA OA@ £ O |th@®@avifgEAT 11 A |
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year. This difference could inflate the 89 count of regular sex partners and incorrectly exaggerate any

decrease in regular sex partners over time. Third, the 89 definition of the number of persons with whom the

respondent had sex within the previous year was ambiguous for married people or people with a regular

partner.
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Acronyms

ACP AIDS Control Program

AIC AIDS Information Centers

AIDS Auteimmune deficiency syndrome

ANC Antenatal Care

CHUSA ChurciHuman Services AIDS Prevention Program

CMS Commercial Marketing Strategies

DHS Demographic and Health Surveys

DISH Delivery of Improved Services for Health

EEC European Econo@a@mmunity

GPA Global Program on AIDS

HIV Human Immunodeficiency Virus

ICASA International Conference on AIDS and Sexually Transmitted Disease
MOH Ministry of Health

NGOs Nongovernmental organizations

NOP National Operational Plan

NRA NationdResistance Army

PLAs People living with AIDS

PWAs People with AIDS

RC Resistance Committee

SOMARC Social Marketing for Change

STD Sexually transmitted disease

TASO The AIDS Service Organization

THETA Traditional ®lodern Health Care Providers TogetherA§enst
UAC Uganda AIDS Commission

UNDP United Nations Development Program

UNICEF United Nations Childrends Fund
UNLA Uganda National Liberation Army (UNLA)

USAID United States Agency for Intern@®velbpment

WHO World Health Organization
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