
AN ABSTRACT OF THE THESIS OF

Earl V. Wall for the degree of Master of Science in

Environmental Health Management presented on February 11,

1994.

Title: Effect of an AIDS Prevention Program on the Incidence

of Gonorrhea in Enlisted Men in the 105 Battalion of the

Honduran Army

Abstract approved:

Annette M. Rossignol

This study evaluates the effect of an Acquired Immune

Deficiency Syndrome (AIDS) prevention program on the incidence

of gonorrhea among the enlisted men in the 105th Battalion of

the Honduran Army. The education program was initiated as a

result of the high incidence of AIDS in Honduras (more than

half of all of the known cases of AIDS in Central America are

in Honduras).

The AIDS prevention program for this battalion was

initiated in July, 1989 and consists of lectures, videos, and

printed materials concerning the nature of HIV/AIDS. The

program emphasized the use of condoms as a means of avoiding

infection: thus the incidence of gonorrhea would also be

expected to decrease as a result of the program. The program
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is presented to new recruits as a portion of their three month

basic training in first aid and personal health. Although the

AIDS education program provided to the recruits entering the

105th Battalion is similar to that given to recruits entering

other battalions, in only the 105th is the program continued

after graduation from basic training, where quarterly

refresher courses are given throughout the enlisted men's

service career.

This retrospective observational study compares the

prevalence of gonorrhea among the 105th and three other

military units that did not receive ongoing AIDS educational

program. The prevalence of gonorrhea was used as an indicator

of the effectiveness of the program because its prime route of

infection (intimate sexual contact) is the same as HIV, and

because gonorrhea is easily detected. The study covered the

period between January 1990 and December 1993.

The data in the study were provided by the Honduran Army

and consists of summaries of the results of periodic

inspections conducted by military physicians on all enlisted

men at approximately 6 week intervals. In these inspections,

the enlisted men are medically examined for the presence of

signs of gonorrhea. The data include the date of the

inspection, the number of soldiers examined, and the number

cases of gonorrhea detected.

In the Honduran Army, the incidence of gonorrhea has

declined significantly in the last four years. It is



speculated that at least three contributing factors are

responsible: the free distribution of condoms; the increasing

awareness and fear of AIDS; and, the specific AIDS education

campaigns presented to the enlisted men. The results of this

study indicate that significant reductions in the prevalence

of gonorrhea occurred in all military units studied and that

the rate of reduction in the unit that received the ongoing

educational campaign was greater than in the units that did

not receive the educational campaign.

The study indicates that the provision of ongoing AIDS

education to the Honduran enlisted soldiers results in a

decrease in the prevalence of gonorrhea. The study also

demonstrated the feasibility of conducting research on

sexually transmitted diseases in military units.
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Effect of an AIDS Prevention Program

on the Incidence of Gonorrhea in Enlisted Men

in the 105 Battalion of the Honduran Army

Chapter I

Literature Review

Introduction

The explosive spread of the Human Immunosuppressive Virus

(HIV) constitutes the first modern pandemic since the

influenza pandemic in 1912. As of January 1, 1992

approximately 12.9 million persons world-wide had become

infected with HIV, and about 2.6 million of them had developed

AIDS. About 5 million, or 40 percent, of those persons

infected with HIV, are female.1

In Central America HIV has spread considerably faster in

Honduras than in other countries of the region. Although the

prevalence of HIV infection and diagnosed cases of AIDS in

Latin American countries in general are below those in

countries in other, more affected, regions, such as Sub-

Saharan Africa, the frequencies found in Honduras are

comparable to those found in the most heavily affected regions

in the world. As of June 30, 1993, two thousand five hundred

and ten persons had been diagnosed in Honduras as having AIDS.

Although Honduras accounts for only 17 percent of the

population of Central America, 57 percent of all of the AIDS

cases are found there.2
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Within Honduras, the majority of HIV infection and

diagnosed AIDS cases are located in San Pedro Sula, the

capital of the north-coast district of Cortes. This city,

with approximately 8 percent of the country's population,

accounts for 50 percent of the diagnosed cases of AIDS. The

rate of increase in the number of persons diagnosed as having

AIDS in Honduras is as dramatic as any country in the world,

with the number of diagnosed cases doubling between 1991 and

1992.3

The primary mode of transmission of HIV in Honduras is by

sexual contact among heterosexuals. The Ministry of Public

Health in Honduras reports that by 1992 eighty-six percent of

all AIDS cases were associated with heterosexual transmission.

In San Pedro Sula, a study conducted by the Pan American

Health Organization revealed that 20 percent of the city's

commercial sex workers were infected with HIV.2

The Honduran Army has responded to the dramatic rise in

the rate of HIV infection in Honduras by implementing a

program intended to reduce the incidence of infection among

their soldiers. The program consists of the provision of free

condoms, mandatory periodic examination and treatment for

sexually transmitted diseases (STDs), and an educational

program aimed at providing information about the ways HIV is

spread and ways to avoid infection with the virus.4
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Global Prevalence and Incidence of HIV Infection and AIDS

Significant disparities exist in the distribution of AIDS

cases among regions of the world. Africa, with only 9 percent

of the world's adult population, bears 67.7 percent of the

total cases of AIDS. Following Africa, North America with

just 5.4 percent of the world's adult population bears 12.6

percent of the worlds AIDS cases. Conversely, North East and

Southeast Asia together have 55 percent of the world's adults,

but only a small fraction (3.4 percent) of the world's adult

diagnosed AIDS cases.'

In Latin America (excluding the Caribbean), it is

estimated that 1.04 million persons are infected with HIV and

that approximately 194,500 cases of AIDS have developed. This

region accounts for approximately 8.6 percent of the world's

adult AIDS cases, and has approximately 7.8 percent of the

world's adult population. Table 1 presents the world-wide

distribution of HIV infection (among adults and children), by

both absolute numbers and percentage of the world's total.'

In Central America, as in other regions of the world, the

prevalence of AIDS among countries is quite disparate. Table

2 presents the total number of AIDS cases in the Central

American as of June 1993. It is interesting to note that the

two extreme cases, that of Honduras, with 2,510 cases (57

percent of the total in Central America), and Nicaragua with

39 cases (less than 1 percent of the total) border one
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Table 1

HIV Infections (Adults & Children) by
Region as of January 1, 1992

Total f of
Region Infections*

% of Global
Total of HIV

% of Total
World Population

1 North America 1.18 9.2 5.4

2 Western Europe 0.73 5.7 8.1

3 Oceania 0.03 0.2 0.05

4 Latin America 1.04 8.1 7.8

5 Sub-Saharan Africa 8.77 68.0 8.8

6 Caribbean 0.33 0.2 0.6

7 Eastern Europe 0.03 0.2 7.4

8 South East
Mediterranean 0.04 0.3 6.5

9 North East Asia 0.04 0.3 29.5

10 Southeast Asia 0.7 5.4 25.4

Total 12.89 100.0 100.0

* Expressed as X million.

Adapted from: Mann JM, Tarantola DJM, Netter TW. AIDS in
the World, Harvard University Press. 1992'
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AIDS Cases in Central
America as of June 1993

Total I % of Reg % of Region
Country of Cases Total Population Total Pop.

Belize 53 1.2 180,400 0.6

Costa Rica 470 10.6 3,032,000 10.4

El Salvador 470 10.6 5,221,000 18.0

Guatemala 431 9.7 9,340,000 32.1

Honduras 2,510 56.6 5,261,000 18.0

Nicaragua 39 .9 3,606,000 18.1

Panama 460 10.4 2,423,000 8.3

Total 4,433 100.0 29,063,400 100.0

Source: PAHO Report: Situacion Actual de la Infecccion por
VIH/Sida en America Central y el Mundo (Current HIV/AIDS
Infections in Central America and the World), Agosto, 1993.5
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another, have similar cultures, ethnic makeup and

socioeconomic conditions.

It is speculated that the existence of major

transportation routes in the region which pass through

Honduras, the importation of blood products (during periods

before routine HIV screening of blood products was common),

and an active tourist industry, have contributed to Honduras's

high rate of AIDS and HIV infection6. In contrast, Nicaragua

has been relatively isolated since 1979 when the Frente

Sandinista de Liberaci6n Nacional (FSLN) led a populist

insurrection that overthrew the Somoza military dictatorship.

Almost immediately following the revolution, a low level civil

war commenced between the Sandinistas and "contra" forces

which continued uninterrupted until 1987. The conflict

significantly limited the amount of tourism, international

trade and transportation through the country.' The theorized

protective effect of the conflict in Nicaragua is in sharp

contrast to the situation in several central and southern

African nations, in which the effects of war (troop and

refugee movement, social structure collapse, and interrupted

medical services) has led to significant increases in the

spread HIV.8

Notably, Nicaragua has, for several decades, been self

sufficient in blood and blood products, and was therefore not

exposed to potentially contaminated blood supplies imported

before routine HIV screening of blood supplies was common.
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Also, because the FSLN prioritized primary health care, the

extension and quality of health services to the Nicaraguan

population increased throughout the period.?

Patterns of HIV Spread

The spread of HIV is characterized by complex, dissimilar

and dynamic routes of transmission. Within many sub-national

regions, or even cities, it is possible to identify several

separate HIV epidemics, each characterized by separate means

of transmission, rates of spread, and affected demographic

groups. Furthermore, the pattern of HIV spread in many

regions is changing over time:

In order to characterize the prevalent means of

transmission of HIV, the World Health Organization (WHO) in

the mid-1980s, adopted a classification system to describe the

three most common patterns of HIV transmission. In this

system, pattern I areas are characterized by HIV transmission

predominantly between homosexual and bisexual men, and by

blood contact (principally by injection drug users [IDU], and

by exposure to HIV infected blood products). In pattern II

areas, heterosexual transmission of HIV predominates, but IDU

behavior and exposure to contaminated blood supplies also are

major sources of contact. In pattern II, areas an increasing

rate of perinatal transmission is also noted. In pattern III

areas, exposure to HIV is primarily through contact with
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infected persons originating in pattern I or II areas, or

through contaminated blood supplies.9

Although the world-wide pattern of HIV transmission is

complex, regional patterns are clear. North America, Western

Europe, Australia, New Zealand, and some urban regions of

Latin America are classified as pattern I areas. Sub-Saharan

Africa, much of Latin America, and the Caribbean are

considered to be pattern II areas. Pattern III areas are

Eastern Europe, Middle East, North Africa, and most countries

in Asia and the Pacific.1

Significant differences between the male to female HIV

infection prevalence ratios are characteristic of the pattern

I and II areas. In pattern I areas, male to female ratios of

between 10:1 and 15:1 are common. In pattern two regions,

male to female ratios of between 1:1.5 and 2:1 are common.

Understanding the male to female ratio of prevalence of HIV

infection in a population is important in order to predict the

social and economic impact of the disease, especially in terms

of predicting the incidence of perinatal infection, and to

develop appropriate prevention programs. Low male to female

ratios are characteristic of areas where heterosexual

transmission of HIV predominates.10

In many regions, the patterns of HIV spread are changing.

In the Caribbean, for example, the dominant mode of

transmission has shifted from pattern I characteristic to

pattern II. This same phenomenon is occurring in North and
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Latin America. In Eastern Europe, as the virus becomes more

prevalent in the population, pattern III spread is changing to

pattern II.1

In Central America, with the notable exceptions of Costa

Rice' and Honduras", the characteristic pattern of

transmission has evolved from that of a mixture of patterns I

and II to that of predominantly pattern II transmission. In

Costa Rica, pattern II transmission of HIV remains dominant.

In Honduras pattern II transmission has predominated since the

disease was first identified there in 1985, with more than 86

percent of all HIV transmitted by heterosexual contact.2'"

HIV and other Sexually Transmitted Diseases

Sexually transmitted diseases are among the most common

pathogenic infections in the world, and, with the exception of

gonorrhea in some regions, their global prevalence is rising.

More than 250 million cases of sexually transmitted diseases

occur annually. Recently discovered STDs such as chlamydia

and viral STDs including genital herpes, human papillomavirus,

and hepatitis B have become a greater health threat than

syphilis, gonorrhea, or chancroid.' The estimated annual

number of these diseases are presented in table 3.

There exist significant historic, biological, economic

and social relationships among STDs, including AIDS." Not

only is there a common mode of transmission for all of the

diseases, intimate sexual contact, but also other risk
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Table 3

Estimated Annual Number of
Sexually Transmitted Diseases

Diseases Number

Trichomoniasis 120 million

Genital chlamydia 50 million

Genital papillomavirus 30 million

Gonorrhea 25 million

Genital herpes 20 million

Syphilis 3.5 million

Chancroid 2 million

Human Immunodeficiency Virus 1 million

Source: Mann JM, Tarantola DJM, Netter TW. AIDS in the World,
Harvard University Press. 1992'
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factors, including multiple sexual contacts, non-use of

barrier contraceptives and infection with other STDs, are

common. 15 The risk of concurrent infection among these

diseases is significant. Numerous studies indicate that

ulcerative STDs (chancroid, genital herpes, syphilis) increase

the risk of transmitting and acquiring HIV. Though the

correlation is less strong, discharge-producing STDs

(gonorrhea, chlamydia infection, and trichomoniasis) also are

associated with increased transmission of HIV. 16,17,18,19,20,21

The incidence of gonorrhoea, although still high (25

million cases worldwide reported annually), is reported to be

declining in many nations since 1975.1,22 In Cortes District,

in the north coast region of Honduras, the annual incidence of

gonorrhoea has declined 4 percent since 1990.23

HIV/STD Prevention Programs

Comprehensive STD and HIV prevention programs must

encompass the realms of health education, service provision,

and advocacy for a supportive social environment. By adopting

a health promotion framework for the development of HIV and

STD prevention programs, strategies such as health education,

community development, mass communication, self-help, public

policy advocacy, and organizational change are employed.

Within this framework, health education becomes but one

strategy, within the broader context of health promotion.24
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The 1978 Alma Ata Declaration on health promotion, though

not originally intended to guide the development of STD or

AIDS prevention programs, provides an appropriate basis for

their development. The declaration emphasizes creating and

sustaining the necessary political will; acting across

sectoral lines; fostering full community involvement; and

ensuring continuous development of appropriate technology and

resources for accomplishing health goals. The most widely

used definition of health promotion is that of the WHO:

"Health promotion is the process of enabling people
to increase control over, and to improve their
health. X25

Within this framework for health promotion, individual as well

as social responsibility for health is emphasized."

Figure 1 presents a health promotion matrix which is

applicable to STD and HIV prevention programs. Educational

interventions within the rubric of primary prevention include

the provision of promotional and information campaigns for the

public or specific risk groups aimed at prevention of

infection. Referring to STDs other than HIV infection (for

which the latency period may be ten years or more),

educational programs within the early detection rubric provide

information regarding the symptoms of STDs and describe where

and how a person can be tested for disease. Educational

campaigns pertaining to patient care educate the public and

other target groups regarding the availability of treatment

for cure and maintenance care, as available.25



Education

Facilities

Advocacy

Figure 1

Health Promotion Matrix

Primary
Prevention

Early
Detection

Patient
CARE

13

Source: Kok G. Health Education and Theories and Research
for AIDS Prevention. Hygie. 1991(10):32-40.25



14

Many of the facilities necessary to make primary

prevention, early detection, and patient care possible exist

within the same infrastructures. Examples include hospitals,

STD treatment clinics, and hospices. Facilities which may

exist outside or in association with these infrastructures

include systems which provide condoms in an accessible manner

to target groups, needle exchange programs, and

counseling/support services. Contact tracing and

identification, a strategy employed in traditional STD

prevention programs, is an example of a facility within the

early detection rubric."

Advocacy is aimed at obtaining public and key decision

maker consensus regarding the necessary actions required to

halt the spread of STDs including HIV, and influencing public

policy to allocate the resources necessary to control the

problem.

Many investigators have noted that a significant

structural problem exists within the health delivery systems

of most nations in that HIV prevention efforts often are

separate from those of STD control programs. Separation of

the programs results in inefficient use of resources and

complicates the coordination of HIV/AIDS and STD control

programs. The genesis of this structural problem in many

developing nations is that prior to the AIDs epidemic,

national STD control programs were often small, under funded

and received little political attention. As increased world



15

attention regarding the AIDS pandemic grew, significant

amounts of international funds were provided to develop

national AIDS programs in developing countries. Rarely were

the more junior staff, which had been assigned to the

preexisting STD programs, assigned to the new, higher profile,

AIDS units.'

There also exists a notable lack of integration between

family planning and HIV prevention programs.26'" In addition

to similar constraints that inhibit the integration of

HIV/AIDS and STD prevention programs, an additional conflict

exists which tends to keep family planning and HIV prevention

programs separate. Many family planning programs have found

that female dependent contraception methods, such as hormonal

control, IUDs, and sterilization are favored by their target

population." These methods, however, are not effective

against HIV. Although spermicides containing nonoxynol-19

have been found to inactivate HIV in vitro and have been shown

to be fairly effective against Neisseria gonorrhoea and

Chlamydia trachomatis, only condoms are considered to provide

significant protection against HIV.28-29'3° It is necessary that

family planning program planners reevaluate their programs in

light of the significant threat their target groups face from

the HIV pandemic.
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Structuring HIV/STD Prevention Programs on the Basis of Theory

A number of authors have noted with concern the limited

use of theory as a basis for the design of programs and

interventions aimed at preventing the spread of HIV and other

STDs .31,32,33 In the article, "Theory in Health Education

Practice", Hochbaum et al. describe some of the problems

facing health education practitioners in comparison to

academics in the use of theory:

"They [practitioners] cannot often choose a
problem, a situation, or a population that happen
to fit their interests and allow them to use and
test some of their preferred strategies or methods.
They are usually expected to assail assigned
problems in a given situation and population under
conditions over which they may have very little
control. Although academics may wish to test
whether (or demonstrate that) some given theories
contribute to a project's success and look for
opportunities to do so, practitioners search for
ways to assure success. While academicians
generally have a relatively wide range of freedom
in designing and conducting their work once it is
approved and funded, practitioners do not enjoy
such independence. They work consistently with
administrators, colleagues and superiors, community
leaders, and others whose support or resistance
they cannot disregard without paying a dear price.
They must pay attention to such matters as agency
policies and community politics, public relations
and a host of other matters that will influence and
often dictate design and operation of the
project."'

Figure 2 depicts the differences in significant

influences between academically-oriented and practice-oriented

projects. As is seen in figure 2, there are many significant

factors which weigh heavily in the design of practice-oriented

projects other than theory.
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Figure 2

Characteristic Role of Theory
in Academical-oriented Projects.
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Source: Hochbaum CM, Sorenson JR, Lorig K. Theory in Health
Education Practice. Health Education Quarterly.
1992;19(3)."
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The constraints mentioned above notwithstanding, the

absence of theory as a basis for the design of HIV/AIDS

prevention programs severely limits the practitioner's ability

to efficiently plan, implement, evaluate and reform projects.

Adherence to tested theory in the design and implementation of

projects will help to avoid the following common pitfalls:

A focus on activity rather than strategy and objective;

The mistaken belief that method (as apposed to theory) is

applicable across varying situations;

The mistaken belief that information is the sole

ingredient necessary for a health program to have

effect."

Theories applicable to HIV/AIDS and STD prevention

projects are taken from behavioral sciences and education. In

the book "Preventing AIDS" Laura Leviton identifies five

"families" of theories of use in HIV/STD prevention programs:

1 Cognitive and decision-making theories (Health Belief

Model, Theory of Reasoned Action);

2 Learning theories (Theory of Operant Conditioning, Social

Learning Theory, and subtheories of self-efficacy,

relapse, and self-regulation);

3 Theories of motivation and emotional arousal (theories of

fear, helplessness, and coping strategies);

4 Theories of interpersonal relations (theories of social

influence, reactance and group process);

5 Theories of communication and persuasion."
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Cognitive, learning, and motivational theories relate to

individuals, in contrast to theories of interpersonal

relations which relate to populations.

Theories applicable to HIV prevention programs can also

be classified as relating to one of two models of behavior

change described by Valdiserri et al." Graphic depictions of

these two models are presented as figure 3. The first model

is consistent with cognitive and decision-making theories.

Assumptions inherent within this model are: people are

"processors of information" and will replace unhealthy

behavior with healthy ones if they understand why they should;

people will behave in rational ways; once a healthy behavior

is adopted it will remain in effect indefinitely; and, people

will react to information in standard ways. This model

deemphasizes the importance of culture and does not deal with

issues such as social or environmental barriers to behavior

change. Programs based on theories relating to this model

focus on the provision of information regarding the nature of

HIV and AIDS, the way the virus is transmitted, and options to

avoid risk. These programs are easily standardized across

racial, ethnic, cultural, age, and gender groups. Programs

utilizing mass-media are often based on this model.32

Theories that relate to model II are more complex than

those that relate to model I. Programs and interventions

based on model II type theories view behavior change as

occurring through a series of stages, and recognize the
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Models of Behavior Change Programs

Model I
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Behavior
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Behavioral
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Source: Valdiserri RO, et al. Structuring HIV Prevention
Service Delivery Systems on the Basis of Social Science
Theory. Journal of Community Health. 1992;17.32
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influence of culture, socioeconomic circumstances, peer group

norms, modeling and a wide range of environmental factors.32

Of great importance, model II theories emphasize the

importance of "self-efficacy," which refers to a person's

perception of his/her ability to perform a specific

behavior.33,34 Programs based on model II provide tailored

interventions relating to the variables of culture, gender,

ethnic class, socioeconomic conditions, and age, as well as

the stage of behavior change for the client.

Following are brief descriptions of the dominant theories

relating to each of the models.

Cognitive and Decision-Making Theories

Decision Theories are based on the assumption that people

will act in their own best interest. In the context of AIDS

and STD prevention programs, these theories posit that a

decision maker who knows which behaviors place him/her at risk

will reduce or eliminate those behaviors. Whereas these

theories do predict a great deal of human behavior, their

application to HIV and STD prevention is limited in the

following ways: persons engaging in risky behaviors

presumably perceive some type of positive value in their

behavior which must be weighed against the risks and potential

consequences involved; persons engaging in risky behaviors may

well be acting within a state of uncertainty regarding the

actual risk they are taking, e.g. serostatus of their partner;
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many people's understanding of probabilities relating to risk

may be such that they do not perceive danger in their

behavior; many people may undertake activities which place

them at risk of HIV other STDs because of their inability to

delay gratification (that they may receive as a result of

undertaking the risky behaviors).31

Theories of Risk Perception posit that there are

consistent biases in people's interpretation of risk.

Perception of danger is greater if the risks are unknown (or

at least unfamiliar) and dreaded (fatal and uncontrollable).

Clearly the public's perception of AIDS is that it poses a

great danger, both personally and for society as a whole.

Extreme fear of AIDS is responsible for AIDS "hysteria", and

search for control over this fear may explain many of the

mistaken beliefs that abound about HIV transmission and the

inappropriate precautions sometimes taken by people who

uncustomarily come in contact with AIDS sufferers.

(Familiarity alone is sufficient, in many cases, to eliminate

most of the fear many people have of casual contact with HIV

infected persons [author's personal experience].) Theories of

risk perception explain many high risk behaviors.35 People may

clearly understand the risks others are taking but perceive

less risk for themselves when undertaking the same behavior.

The Health Belief Model organizes a set of variables

which, when taken together in a multiplicative way, predict
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behavior. Those variables relating to a perceived danger are

classified as follows:

1 Perceived vulnerability;

2 Perceived severity health threat;

3 Perceived effectiveness of protective action;

4 Perceived barriers to the protective action;

5 Cues to action (such as doctor's advice or symptoms);

6 Enabling factors (such as demographic, structural,

social).",36

Use of the Health Belief Model leads to the prediction

that an individual would use a condom during sex if they:

perceived themselves to be vulnerable to HIV; understood the

consequences of HIV infection; knew of the protective effect

of condom use; did not experience any barriers to obtaining or

using a condom; cues to use condoms were provided from public

promotion of their use to prevent HIV infection; and their

perception that their partner would favor using a condom.

Conversely, the Health Belief Model predicts a negative

outcome in the utilization of a STD clinic within a factory if

prospective users perceived a stigma (barrier) associated with

use of the facility.

Although studies indicate the utility in using the Health

Belief Model in predicting health-related behaviors, it has

several weaknesses:" perceived severity does not predict

behavior very well; people often do not behave in accordance

to their beliefs; as mentioned above, people often do not
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perceive risk accurately; only health beliefs are considered

in the model (a commercial sex worker, for example, may be

primarily motivated by the need to obtain money); and beliefs

may not precede behavior.

The Theory of Reasoned Action is another cognitive model

of behavior which may be applied to some AIDS and STD

prevention initiatives. This theory postulates that a

person's intention to act is the immediate determinant of

behavior, and that four variables affect this intent to act:

1 Attitude toward (or evaluation of) the behavior;

2 Beliefs about the behavior;

3 Perception of subjective norms of significant others;

4 The value placed on approval of others.37

This theory is similar to other cognitive-based theories

except that it adds the dimension of subjective norms, and the

influence they have on behavior. This theory would predict,

for example, that a college student who perceives that his

peers endorse condom use, would use them if he valued approval

of his peers and if he believed that sex using a condom was

enjoyable. An HIV/STD prevention program based on this theory

would focus on provision of promotion of safe sex alternatives

and demonstrating that risk reduction behaviors are sanctioned

by peers. As with other cognitive-based theories, use of the

theory of reasoned action in developing HIV/STD control

programs is used with caution because of the often reported
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weak association between improvements in health knowledge and

change in behavior that is commonly found. 37,38,39,40,41,42

Learning Theories

The Theory of Operant Conditioning focuses on the

environmental factors that reinforce behavior. Positive

reinforcers (such as pleasure) increase the behavior when they

are present, while negative reinforcers (such as fear)

diminish it. A discriminative stimulus, or cue, prompts a

behavioral response. In some smokers, for example, entering

a bar may evoke an urge to smoke, while pleasurable effects of

nicotine act as reinforcers. Behavior can be modified by

eliminating cues or eliminating the presence of reinforcers

and making them contingent on the behavior.31

Social Learning Theory differs from the Theory of Operant

Conditioning in that it posits that it is not necessary to

experience reinforcement directly for it to affect behavior.

A tenant of this theory is that people can be affected by

observing and learning from the behavior of others. Another

tenant of the Social Learning Theory is that the effect of

reinforcers in the environment are mediated by the cognitive

process. This theory includes two key concepts: self-efficacy

and stages of behavior change both of which are highly

relevant to designing and implementing HIV/STD prevention

programs.
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Self - efficacy refers to an individual's perceptions that

he/she is or is not capable of performing a behavior. Self-

efficacy is a determinant of behavior that is central to the

purpose of many HIV/STD control programs.43 Changes in

perceptions of self-efficacy predict the progression through

stages of behavior change. Programs aimed at increasing self-

efficacy in a target group focus on skill building,

communication skills, role modeling and peer-support. Many

investigators have found a close correlation between self-

efficacy and adoption of protective behaviors, such as condom

use, particularly in women."

The Stages of Behavior Change as diagrammed in figure 3

depict a process by which behavior change occurs by stages.

In contrast to cognitive-based (model I) theories of behavior

change, which assumes that decision-making is a one step

process, model II theories assume that behaviors are modified

in stages.'''" An understanding of where on the continuum are

various sub-sets of a project's target group allows

interventions to be matched with current needs. A significant

implication of this model of behavior change is that its use

requires in-depth knowledge of the target group in order to

tailor appropriate interventions. This approach is in

contrast to the assumptions made in programs based on

cognitive theories, for which intimate knowledge of the target

group is not required. A second implication is that it is

likely that in any community, a variety of interventions will
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be necessary to meet the needs of a target population in which

individuals are in various stages of change.45

Theories of Fear Arousal and Motivation

Two widely divergent conceptions of fear currently

predominate. In the first theory, fear is a protective

response which causes the individual to act in a way to avoid

or eliminate the threatening stimulus.31 The second conception

of fear is that it is a complex set of responses which are

elicited by threatening stimuli. Avoidance, shock, collapse,

aggression, and other responses may be elicited by a

threatening stimulus. This concept of fear differs from the

first in two other ways. In this concept of fear, cognitive

processes can elicit fear. A pertinent example is that in

many people exposure to information about AIDS is a

frightening experience. A second difference is that in this

concept of fear it is possible that fearful states that affect

the cognitive process may be a long-term experience, rather

than only an immediate reaction.31

In relation to health behavior change programs,

investigators have found that, while some campaigns elicit

fear do affect behavior in a self-protecting way, that several

negative responses (such as denial) also are common: fear is

not always a superior means of affecting behavior change;

fear-arousing campaigns can cause anger and be interpreted as
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an attempt to manipulate; and, over the mid to long-term, fear

may lead to fatalism.35

Theories of Interpersonal Relations

Social Influence is a significant influence outside the

realm of cognition, that effect the beliefs, and behaviors of

people. Two types of social influence, normative and

informative, have been identified. In normative social

influence, beliefs and behaviors are modified in an attempt to

gain approval. In informative social influence beliefs and

behaviors are modified as a result of the belief that group

consensus reflects objective reality. Superficial compliance

with societal or peer norms has been commonly observed. The

result, in relation to HIV/STD control programs, may be

masking or hiding risky behaviors, or misreporting of

behavior." An understanding of social influence indicates

that the most effective sources of risk reduction

communication have credibility and are respected by the target

population.

Theories of Group Process are relevant to HIV/STD

prevention programs in several ways: HIV/STD prevention

programs are usually designed by teams; informal or formal

councils of community leaders make significant decisions

affecting the course of the programs; focus groups may be used

as sources of information to guide in the design, monitoring

and evaluation of programs; and, project target groups may
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form opinions regarding the risk-reducing messages they are

receiving on a collective basis. Many studies of HIV

prevention programs have indicated that group leaders who

employ a democratic (as apposed to an authoritative) style are

most effective in providing training in communication and

negotiation skills.31

Communication and Persuasion Theories

Traditional communication theory describes the processes

of communication to be a linear precess which include the

following variables: message; channels or paths (i.e. small

group discussion, mass media, etc.); receiver (the

characteristics of the person receiving the message); and

target (subject of change i.e. knowledge, attitude, or

behavior). With this view of communication a focus is placed

on the transmission of information.31

In recent years, the process of communication is being

viewed more as a network of individuals connected by a series

of patterned flows of information. In this model the concepts

of sender and receiver are deemphasized in favor the concepts

of integration and openness. Integration refers to the extent

to which the members of a network are linked, and openness

refers to the degree to which the members of a network

communicate with the outside environment."

It is clear that within the structure of AIDS/STD control

programs the development of communication pathways for the
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flow of information between the target group and the project

is essential.

An understanding of a wide range of social science theory

is necessary for the planning of effective HIV/STD prevention

programs. Because HIV/STD programs are complex and often

include a variety of components including peer education, role

modeling, skills training, mass communication, and service

provision, no one theory is appropriate for use across all

situations. There is a growing body of evidence, however,

that programs based on cognitive-theory are not effective in

reducing risky behavior. Programs based on theory compatible

with model II (as describe above) are more effective in

influencing behavior.32

Evaluating HIV/STD Prevention Programs

Programs are evaluated for a number of reasons, three of

the most common of which are: to assess the degree to which

objectives and goals have been achieved; to assess cost-

effectiveness; and to provide information to aid in

modification or redesign of the program. Program evaluation

is therefore an integral component of programming, which is

viewed as being a circular process.49 Figure 4 diagrams the

role of evaluation in program development.

The first step in program evaluation is goal-setting

which is done during the design stage. The overall goal of

any HIV/STD prevention program is to prevent transmission of
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the causative agents of the diseases. Measurement of the

success of this goal alone, however, would not provide

sufficient detail to be of much practical use. To understand

why a program is successful or not, it is necessary to define

more specific objectives, or intermediate goals, which relate

to specific program components, or to specific sub-sectors of

the target population.

Program goals usually are related to three distinct

levels: process (relating to project activities); impact

(relating to immediate, observable effects of the project);

and outcome (relating to overall goal). In order to

facilitate evaluation, objective, measurable criteria must be

established for each specific and time-bound goal.49 The goals

of the project must relate to the theoretical basis for the

program.5° For example, the impact-related goals of a project

based on cognitive theory may focus on increase in knowledge

on the part of the target population. Programs based on the

more complex theory of self-efficacy would need a more complex

set of evaluation criteria which measured attitude and skills

as well as knowledge.

Outcome-related goals may include a change in prevalence

of HIV infection or a reduction of incidence of HIV infection

in a target group. More often, however, the overall goal of

an HIV prevention project may not be evaluated because of the

difficulty in obtaining the necessary information. Use of

serostatus as an indicator of program effectiveness is not
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common because this information often is difficult to obtain

and interpret." Often the degree to which the set of impact

goals is achieved is used to infer the degree to which the

overall goal of the project is achieved.

Goals relating to behavioral changes in the target

population may be objective in nature, such as condom use, or

subjective in nature, such as degree of change in self-

efficacy. Because direct observation of behaviors related to

HIV or STDs infection is usually impossible, it is necessary

to rely on self-reported behavior, which may not always

accurately reflect true behavior. In order to improve the

accuracy of self-reported behavior and to maintain the privacy

of program participants, self-reported behaviors normally are

anonymous. A limitation in program evaluation created by

anonymous reporting of behavior is that change in behavior (or

any other self-reported parameter that is being measured) in

individuals cannot be monitored over time.

Because of its central importance as a determinant in

adoption of protective behavior, improvement in self-efficacy

is a very common goal of HIV/STD prevention projects.

Process-related goals are internally (to the project)

focused, and, in HIV/STD prevention projects may include such

variables as the number of discussion groups formed in high

risk populations; number of presentations made; and number of

community leaders trained.
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This study evaluates the effect of an AIDS prevention

program on the prevalence of gonorrhea among the enlisted men

in the 105th Battalion of the Honduran Army. Because other

Sexually Transmitted Diseases share the same primary route of

infection, intimate sexual contact, it was assumed that if the

program led to lower prevalence of gonorrhea, a similar effect

would exist for HIV infection. The program is presented to

new recruits in a portion of their three-month basic training

in first aid and personal health. Although the AIDS education

program provided to the recruits entering the 105th Battalion

is similar to that given to recruits entering other military

units, in only the 105th Battalion is the program continued

after graduation from basic training, where quarterly

refresher courses are given throughout the enlisted men's

service career.

The AIDS prevention program for this battalion has been

implemented since July 1989 and consists of provision of free

condoms, examination and treatment of STDs, and education.

The educational component focuses on the following themes:

nature of the disease (viral infection with a long latency

period that attacks the immune system); how HIV can be

contracted (unprotected sex, shared hypodermic needles,
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transfusions); how HIV is not transmitted (casual contact,

sharing living quarters, from eating utensils); and measures

which can be taken to avoid exposure to HIV (use of condoms,

limiting number of sexual contacts - especially with persons

thought to be at high risk for infection with HIV). The

educational program is presented approximately once each month

to the enlisted men, in a variety of settings including formal

lectures and informal discussions during off-duty hours. The

educational program is presented by the 105th's physicians,

and the enlisted men's immediate superiors. Lectures,

discussions, videos, and printed materials are used in the

educational settings. The program emphasizes the use of

condoms as a means of avoiding infection by HIV.51

The AIDS training program was initiated in the 105th

Battalion by the unit's officer in charge of human resources,

as a response to the high incidence of the disease in

Honduras. The program is intended to complement the

military's preexisting regulations which provide for sanctions

for soldiers who are found to be infected with a STD.

(Soldiers may be restricted to base for 40 days if found to be

infected with an STD.) The program is directed at enlisted

men who live in an extremely regimented environment.

Although it was intended that the program be replicated

in all Honduran military units, because of a lack of resources

it has been implemented only in the 105th Battalion. Because

tests for HIV infection are not readily available in Honduras,
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outside of Tegucigalpa (the nation's capital), the HIV

serostatus for enlisted men is not routinely checked, except

for cases of persons suspected of having AIDS. Examination

for symptoms of gonorrhea is, however, routinely performed.

Previous studies have demonstrated a correlation between the

rates of STDs and HIV infection in defined populations.52

This retrospective observational study compares the

incidence of gonorrhea over time in the 105 Battalion of the

Honduran army, with three other military units which had

dissimilar (no active refresher courses) AIDS prevention

campaigns. The study covers the period between January 1990

and December 1993. All of the units included in the study are

located in Honduras' north-coast district of Cortes. The

study was conducted to determine whether the extended AIDS

educational program given to the enlisted men in the 105th

Battalion is effective in lowering the rate of infection of

gonorrhea.

Methods

In the Honduran Army, periodic unannounced examinations

of enlisted men are conducted to determine whether they

present symptoms of gonorrhea or other STDs. These

examinations, which are conducted in all units by military

physicians, are given at intervals of approximately six weeks.

An average of approximately 90 percent of all enlisted men are

examined during each inspection. Persons on off-base
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assignment or on leave are not examined. Enlisted men who are

ill or injured, whether or not they are hospitalized, are

included in the periodic inspections." Soldiers diagnosed at

military clinics or hospitals as being infected with Neisseria

gonorrhoea, are recorded as cases in the records of the next

inspection.

During the examinations, enlisted men presenting symptoms

of gonorrhea (visible discharge or red and swollen meatus) are

ordered to the base hospital where they are examined more

thoroughly and laboratory analysis of urethral discharges are

made. Antibiotic treatment of 4.8 million units of procaine

penicillin is administered intermuscularley in a single dose

to all enlisted men found to be infected with Neisseria

gonorrhoea. Though penicillin resistant strains of Neisseria

gonorrhoea are becoming common in many parts of the world,

follow-up examinations of the soldiers indicate that this

treatment remains effective in the study area."

The present study was based on summaries of the results

of written records of the examinations provided by the

Honduran Army. These summaries included the date of the

inspection, the number of soldiers inspected and the number of

soldiers found to be infected (visual inspection plus

laboratory confirmation). For the purposes of this study,

persons found, on laboratory analysis, to be infected with N.

gonorrhoea are considered to be cases.
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In order to compare the effect of the 105th Battalion's

extended AIDS education program on the incidence of gonorrhea,

the infection rates for 105th Battalion's enlisted men were

compared with the infection rates of enlisted men in other

units within the same region who were not exposed to the

extended education program. These comparison units are based

in the cities of La Cieba, Santa Cruz de Yojoa, and Pialejo.

The study period was between January 1990 and December 1993.

Data for all inspections for each year and battalion were

combined to provide an overall estimate of gonorrhea

prevalence for each year.

All four battalions were similarly exposed to public

awareness of AIDS, the Honduran Ministry of Public Health's

AIDS awareness campaign, and free distributions of condoms.

Thus confounding by these variables was unlikely.

Results

Over the study period, 147 (an average of 37 in each

battalion) inspections were carried out in the four

battalions. In the 105th Battalion, an average of 170

soldiers were examined during each inspection. The prevalence

of gonorrhea in all units dropped significantly over the study

period. Figure 5 graphically presents the decline of

gonorrhea in all four study groups. The prevalence (no.

cases/no. of subjects) of gonorrhea 105th Battalion dropped

from .029 to .007 between 1990 and 1993. In the three
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comparison units combined, the prevalence dropped from .014 to

.008 (see Figure 6). Comparison of the ratios of the

prevalence of gonorrhea between the 105th Battalion, which

received the intervention, and those of the comparison units,

which did not receive the intervention, suggests that the

educational campaign provided in the 105th Battalion was

effective in reducing gonorrhea prevalence (see Tables 4 and

5). Specifically, the prevalence ratio for 1993 was 0.24 for

the 105th and .56 for the comparison battalions, a ratio of

.043 (0.24/0.56).

Limitations

Internal regulations within the Honduran Army prevent the

release of medical records for any Honduran Soldier. Thus,

the data used in this study were taken from summaries of the

147 periodic inspections in which the examinations were

conducted. Because the summary information presented did not

include the age, race, or length of service of the persons

examined, these potentially confounding variables could not be

controlled in the analysis. It should be noted, however, that

within the total population of enlisted men in the Honduran

Army, more than 95 percent are Caucasian, the majority are

young (average age is 20.5 years) and all serve relatively

short tours (average length of service is 20 months). There

is no indication that any of the four battalions included in
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Table 4.

Prevalence and Prevalence Ratios for Comparison Sites

Intervention

Year

1990 1991 1992 1993

No Total (Three comparison sites combined)

Prevalence .014 .011 .010 .008
(No. of Cases) (188) (154) (130) (107)

Prevalence Ratio 1.0 0.79 0.75 056
(95% Confidence Limits for Three (0.64, 0.97) (0.60, 0.93) (0.45, 0.71)
Comparison Sites Combined)

1. La Cieba 0.011 0.005 0.005 0.004
Prevalence (56) (27) (25) (19)
(No. of Cases)

2. Santa Cruz de Yojoa .026 .024 .025 .015
Prevalence (68) (53) (49) (43)
(No. of Cases)

3. Pinalejo .011 .011 .010 .007
Prevalence (64) (74) (56) (45)
(No. of Cases)



Table 5.

Prevalence and Prevalence Ratios for Program and Comparison Sites

Intervention

Year

1990 1991 1992 1993

Yes

Prevalence .029 0.021 0.009 0.007
(No. of Cases) ( '1 Q377 Q139 Q124

Prevalence Ratio
(95% Prevalence Limits) - (0.46, 1.11) (0.18, 0.50) (0.15, 0.40)

No Total (Three comparison sites combined)

Prevalence .014 .011 .010 .008
(No. of Cases) (188) (154) (130) (107)

Prevalence Ratio 1.0 0.79 0.75 0.56
(95% Confidence Limits for Three - (0.64, 0.97) (0.60, 0.93) (0.45, 0.71)
Comparison Sites Combined)

Ratio of Prevalence Ratios 1.0 0.91 0.41 0.43
(Program Site Divided by Combined Comparison

Sites)



44

the study vary importantly, in terms of demographic make-up,

from the average.53

The data concerning the number of cases of gonorrhea are

not available prior to January 1990. Because the educational

program began in July 1989, baseline information was not

available to compare the results of the program.

The data used in this study likely underreport somewhat

the number of cases of gonorrhea because soldiers who seek

treatment for, and are cured of, the disease from non-military

health care providers, are not included in the data used in

this study.

Evaluation of the program was hindered somewhat by the

lack of intermediate goals and a defined theoretical basis

against which to measure its effect. Though the designers of

the educational component of the program did not consciously

intend it, the program's effect can be best understood by

application of the Theory of Reasoned Action. Viewed in this

way, the program can be seen to have effected the enlisted

men's salient beliefs, which are considered to be precursors

to positive or negative attitudes about behaviors related

risks for contracting HIV.

Discussion

It has been documented that the overall prevalence of

gonorrhea dropped dramatically among enlisted men in the

Honduran Army in the last three years, and it is speculated
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that at least three contributing factors are responsible. The

three factors considered to be most likely responsible for the

decline of infection of gonorrhea are the distribution of free

condoms, the increasing awareness and fear of AIDS, and the

specific AIDS education campaigns presented to the enlisted

men.

Because the rate of gonorrhea was initially higher in the

105th Battalion it is possible that part of the decline in

prevalence is attributable to the larger number of cases

available to be prevented. The initially high rates of

gonorrhea in the 105th Battalion, which is located near the

center of San Pedro Sula, may be explained by the fact that

soldiers there have frequent contact with the civilian

population. The city of San Pedro Sula itself is at the hub

of major transportation and tourist routs in the region.

The results of this study corroborate the results of

other studies that show educational campaigns for men, which

focus on improving skill levels relating to, and positive

attitudes about, the use of condoms, have a positive effect in

reducing the rate of STD infections.54 The results of this

study suggest that the extended AIDS education program given

to the enlisted men in the 105th Battalion is a protective

factor for prevention of infection of Neisseria gonorrhoea.
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Recommendations

Recommendations for future research and programming for

military populations are as follows:

1) Further research should be conducted to compare the rates

of incidence of STDs among military populations. Because

medical records are readily available for them, these

populations present an excellent opportunity to measure

the effect of HIV/STD prevention programs.

2) Because the results of the study suggest that the AIDS

prevention program is effective in reducing the number of

cases of gonorrhea in the study population, it should be

continued and expanded.

3) Further research should be conducted within the 105th

Battalion and comparison units to better understand the

effects of the program. This research should include the

monitoring of knowledge, attitudes, and behavior of the

soldiers being studied.
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