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Abstract The applicability of the IMB model in pre-

dicting condom use was tested among 390 sexually active

secondary school students in Mbarara, Uganda. Adoles-

cents across five secondary schools completed a self-report

survey about their health and sexual experiences. Based

upon results from structural equation modeling, the IMB

model partially predicts condom use. Condom use was

directly predicted by HIV prevention information and

behavioral skills regarding having and using condoms. It

was indirectly predicted (through behavioral skills regard-

ing having and using condoms) by behavioral intentions

regarding using condoms and talking to one’s partner about

safer sex. Aspects of one’s first sexual experience (i.e., age

at first sex, having discussed using condoms with first sex

partner, willingness at first sex) were strongly influential in

predicting current condom use; this was especially true for

discussing condoms with one’s first sex partner. Findings

highlight the importance of providing clear and compre-

hensive condom use training in HIV prevention programs

aimed at Ugandan adolescents. They also underscore the

importance of targeting abstinent youth before they

become sexually active to positively affect their HIV pre-

ventive behavior at their first sexual experience.

Keywords IMB model � Uganda � Adolescents �
Condom use

Introduction

An estimated 4.3% of females and 1.1% of males between

the ages of 15 and 24 years are HIV positive in Uganda [1].

Despite an impressive decrease in HIV incidence rates,

recent data suggest stabilization and perhaps even an

increase in national rates of new cases [1]. Many adoles-

cent behavioral trends are encouraging (e.g., age at first sex

is increasing, teen pregnancy is decreasing), but data sug-

gest that condom use may be decreasing among 13–19 year

olds in recent years [2]. This may be because only 15% of

Ugandan schools provide life skills-based HIV education

[1]. Given that heterosexual transmission contributes to

76% of new HIV infections [2], this limited access to

HIV prevention programs for adolescents is concerning.

Increasing availability of evidence-based HIV prevention

programs for young people in Uganda is urgently needed

and may have an impact on future incidence rates.

Effective HIV prevention programs are guided by strong

theoretical models [3]. One of the most comprehensive

efforts to review research conducted between 1996 and

2009 on HIV prevention is synthesized in a compendium

documenting the evidence of efficacy and effectiveness

across 73 behavioral interventions [4]. This work focuses

primarily on U.S. based HIV prevention research and

illustrates the utility of utilizing a theoretical model to

guide interventions. The use of theory allows intervention
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planners to focus on specific areas to target in interven-

tions, including such things as knowledge, attitudes, norms,

skills, confidence, intentions, social support, and access to

resources. It also allows evaluators and researchers the

opportunity to measure effects by focusing on these spe-

cific areas, and ultimately provides the field with an evi-

dence base of areas that are particularly salient and useful

to target when conducting prevention interventions.

The most commonly utilized model in effective HIV

prevention and intervention programs is the Social Learn-

ing Theory, also known as Social Cognitive Theory (SLT/

SCT) [5], which has been used in 33 of the interventions

documented in the compendium. There were 13 interven-

tions utilizing the Theory of Reasoned Action or its

extension, Theory of Planned Behavior (TRA/TPB) [6, 7],

and 11 that utilized the Information, Motivation and

Behavior Model (IMB) [8, 9]. Other theoretical models

widely utilized include the Transtheoretical Model of

Behavior Change [10], the Health Belief Model [11],

Diffusion of Innovations Theory [12], and the Theory of

Gender and Power [13]. Table 1 identifies key constructs

from these theoretical models and identifies similarities

across constructs.

In the work reported here, we focus on the IMB model,

primarily because it has been tested for applicability in

research on HIV prevention in resource-limited settings,

mostly among adults. Also, the model offers evidence of

efficacy in increasing HIV preventive behavior among

adolescents [8, 9, 14–18]. According to the IMB model, HIV

preventive behavior is influenced by: (1) information about

how to prevent HIV, (2) motivation to consistently engage in

non-risky behaviors, and (3) behavioral skills to correctly

enact these behaviors. The effects of information and moti-

vation on onset and sustainability of one’s HIV preventive

behavior are mediated by behavioral skills. For example,

improving one’s motivation to engage in preventive behav-

iors is expected to lead to an increase in HIV preventive

behavioral skills, which then leads to an increase in enact-

ment of HIV preventive behavior.

As shown in Table 1, IMB has elements that are similar

to other theoretical models commonly utilized in HIV

prevention research, but also includes unique constructs.

For example, IMB includes some elements similar to those

of TRA/TPB. Creators of this theory posited that awareness

(analogous to information) as well as subjective norms and

intentions, both of which are subsumed under the construct

of motivation in the IMB model, contributed to health

behavioral outcomes. In addition, self-efficacy is a con-

struct present in both the TRA/TPB and SLT/SCT; this is

defined as the ability to perform a given behavior and have

the confidence you can do so under varying and sometimes

challenging conditions [5]. The skills construct, by

Table 1 Constructs utilized in the most commonly employed theoretical frameworks in HIV prevention intervention with evidence of efficacy

Theory Selected constructs Definition

Social learning/Social Cognitive

Theory [5, 63]

Reciprocal determinism The interaction between internal cognitive processes and the external

environment that facilitate behavior change

Self-efficacy The confidence to perform a behavior, even given difficult or challenging

circumstances

Observational learning Having an important other, someone you admire (e.g. adult such as a coach

or teacher) perform a behavior, thereby making it attractive

Behavioral capability The skills to perform a behavior

Expectations and

expectancies

The expected outcome of performing a behavior; appraisal of what good or

bad things will happen once it is enacted—influenced by behavioral beliefs

Emotional coping responses Strategies utilized in response to emotional triggers

Theory of Reasoned Action/

Theory of Planned Behavior

[6]

Attitudes (positive and

negative outcome

expectancies)

The expected outcome of performing a behavior; appraisal of what good or

bad things will happen once it is enacted—influenced by behavioral beliefs

Subjective norms Perception of the behaviors that others like you would adopt or reject-

influenced by normative beliefs (values) and motivation to be like a peer

Intentions Specific plans to enact a behavior

Perceived behavioral control The extent to which an individual believes they have the power to change

Information, motivation and

behavior [64]

Information Information about how to perform a behavior and on why it is desirable and

necessary for change

Motivation Impetus or desire to change must be present in order for change to occur

Skills Individuals must have specific skills to enact behavior change; specific to the

desired behavior

Shown across numerous studies including meta analyses to be related to changes in behavioral outcomes and to consistently explain a high

proportion of variance in behavioral outcomes
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contrast, identified as a key element of the IMB, does not

emphasize confidence.

Across those studies reviewed in the compendium and

others, behavioral skills consistently predict HIV pre-

ventive behavior [16, 18–20]. In most cases, motivation

also is noted as predictive of HIV preventive behavior,

including among Chinese female entertainment workers

[19], primary school students in Kenya [20], Chennai India

truck drivers [16], but not among adults in a public health

clinic in Cape Town, South Africa [18]. A component of

motivation (behavioral intentions) is, however, indirectly

related to HIV preventive behavior through self-efficacy in

this last population [18].

In contrast to behavioral skills and motivation, infor-

mation is usually found to be not predictive of [e.g., 18, 20]

or inconsistently predictive of condom use [16]. In the

Cape Town study, information predicts condom use indi-

rectly through behavioral skills (operationalized as self-

efficacy to use condoms); as well as through motivation

and then through behavioral skills [19]. Researchers have

posited that when HIV information is uniformly high, it

will not necessarily influence condom use. Conversely, in

settings with low HIV information, it is likely more influ-

ential [16]. Given that HIV information is generally low

across these studies however, the lack of association does

not seem to support this hypothesis.

Research about the sexual experience has been conducted

to better understand why some young people use condoms

and others do not. Data from South Africa suggest that the

strongest predictors of current condom use are condom use at

first sex and talking about condoms with one’s first sexual

partner [21]. On the other hand, having a history of sexually

coercive experiences (e.g., being unwilling at first sex), is

strongly predictive of HIV risk behavior, including unpro-

tected intercourse [22–32]. There also is some indication that

adolescent sexual activity, and perhaps condom use, may be

affected by caregiver social support [33]. Together, these

factors should be included in an investigation of condom use

predictors in order to understand the full context.

Given the variability in findings of tests of the IMB model

across resource-limited settings, the theoretical model

should be tested within any new population before it is used

to guide the development of an HIV prevention program

targeted to that population. Such a test is particularly

important for an adolescent-focused program, as none of the

research identified by the authors examined the applicability

of the IMB model in this age group in a resource-limited

setting. In this paper, we examine how well HIV preventive

information, motivation, and behavioral skills predict HIV

preventive behavior, defined by current condom use, among

sexually active secondary school students in Mbarara,

Uganda. In addition, we examine how aspects of the sexual

experience, in particular age of first sex, talking with first

partner about condoms, and sexual coercion predict HIV

preventive behavioral skills.

Methods

IRB approval for the Mbarara Adolescent Health survey

was received from Mbarara University Institution Review

Board in Uganda as well as Chesapeake IRB in the United

States. Data were collected between September and Octo-

ber, 2008 and March and April, 2009. Parents provided

permission for day students and headmasters provided

permission for boarding students to take part. All students

provided informed assent.

Participants

Survey data were collected as part of CyberSenga, a study

aimed at developing and testing an Internet-based HIV

prevention program for adolescents in Uganda. Five sec-

ondary schools in Mbarara, Uganda participated. Mbarara

municipality, with a population of 69,000 (based on the

2002 census), is the sixth largest urban center in Uganda

[34]. Access to education in Mbarara is mixed. Mbarara

University of Science and Technology is the 18th largest of

Uganda’s 53 tertiary institutions [34]. Data at the district

level indicate that Mbarara district’s 2004 net secondary

enrollment rate was slightly lower than the national aver-

age (11.3 vs 14.6%) [34].

The five secondary schools were purposefully selected to

represent a wide range of school and student characteristics

(see Table 2 for more details). All five schools provide edu-

cation to students in classes Secondary 1 through Secondary 6

(roughly equivalent to grades 8–12 in the U.S.). Eligibility for

the study included (1) current enrollment in grades Secondary

1 (S1) through Secondary 3 (S3) in one of the five participating

secondary schools; (2) caregiver/adult permission; and (3)

youth assent. Because the main aim of the survey was to

identify youth popular opinion leaders for a Youth Advisory

Council, the survey was conducted twice: among S1–S3 at the

end of the school year (September–October) and among new

S1 at the beginning of the next school year (March–April). To

distinguish between the two groups—the S1’s especially—we

will refer to the four groups as follows: S1Early, S1End, S2End,

and S3End. Power analyses were conducted to determine the

size of the sample from each class needed to accurately

identify popular opinion leaders in the class. Based upon these

power analyses and, consequently, the total class size in each

of the schools, 312 students were randomly selected to par-

ticipate in each of four schools; and 248 students in the fifth

school (n = 1,496). When participants were not available or

they chose not to participate, they were replaced with the next

name on the randomly ordered list of students. As a result,
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1,738 students 12–18 years of age were invited to participate,

and 1,523 completed surveys were received. [17 of the 1,523

respondents completed the survey without being invited.1]

Ten participants were initially deemed ineligible because of

lack of parental consent and were replaced with another stu-

dent. When they subsequently produced their parental consent

however, they were allowed to take the survey. Of the 232

students who were invited and did not participate: one actively

refused to participate and 183 passively refused by not

showing up at the time of the survey; 22 students started the

survey but walked out before completing it; 23 were not eli-

gible on the day of the survey because of lacking parental

permission; and three were expelled from school between the

time they were recruited and the survey was implemented.

Thus, of the 1,738 students invited, 1,506 completed the sur-

vey and 232 did not. The overall response rate was 86.7%. Per-

school response rates ranged from 67.7 to 99.4%.

Procedures

Headmasters provided the project coordinator with current

class enrollment lists for students from Secondary 1 to

Secondary 3 (n = 4,359). The class lists were arranged in

alphabetic order and a random sample was generated using

a computer random sequencing program (http://www.

random.org/sequences/). The project coordinator addres-

sed the entire student body prior to sample selection to

explain the study. Then an appointment was made to meet

with the selected students to further explain the study. If

the student could not be located or was not reachable on the

day of the survey, in most cases, they were given a second

opportunity to complete the survey. Students who could not

be located were replaced with the next student on the

randomization list.

The survey was written in English. This is the official

language of Uganda but is the non-primary language of all

Table 2 Characteristics of youth by school (n = 1,503)

Characteristic Participating schools

A B C D E

Eligible enrolled students 763 1,148 391 1,122 935

Male:female ratio 56:44 100:0 58:42 100:0 0:100

Percentage of

all students

Participating students

(n = 1,503) (n = 313) (n = 321) (n = 248) (n = 309) (n = 312)

Section

Boarding 86 (1288) 45 (141) 100 (321) 83 (205) 100 (309) 100 (312)

Day 14 (215) 55 (172) 0 17 (43) 0 0

Class

S1Early 24 (368) 24 (76) 23 (75) 25 (62) 25 (76) 25 (79)

S1End 25 (382) 24 (76) 28 (89) 25 (62) 25 (77) 25 (78)

S2End 25 (374) 25 (80) 24 (78) 25 (61) 25 (78) 25 (77)

S3End 25 (379) 26 (81) 25 (79) 25 (63) 25 (78) 25 (78)

Biological sex (boys) 62 (933) 53 (166) 100 (321) 55 (137) 100 (309) 0

Father’s education

Less than secondary school 12 (176) 20 (64) 12 (39) 16 (39) 5 (17) 5 (17)

Secondary school (A and O) 33 (497) 52 (163) 24 (77) 42 (105) 27 (85) 21 (67)

Tertiary institution 17 (255) 9 (30) 21 (67) 10 (24) 16 (49) 27 (85)

University graduate 38 (575) 18 (56) 43 (138) 32 (80) 51 (158) 46 (143)

Mother’s education

Less than secondary school 19 (282) 29 (92) 21 (66) 21 (52) 13 (39) 11 (33)

Secondary school (A and O) 43 (653) 55 (172) 36 (117) 50 (123) 38 (117) 40 (124)

Tertiary institution 16 (242) 6 (18) 18 (57) 12 (30) 20 (61) 24 (76)

University graduate 22 (326) 10 (31) 25 (81) 17 (43) 30 (92) 25 (79)

1 In the first school the survey was fielded, students were not matched

to the recruitment list in order to protect anonymity. This process was

subsequently changed after it was discovered that youth not on the list

had shown up, provided assent, and completed the survey. Because

the surveys were completely blind to protect participants’ anonymity;

it was impossible to identify the errant surveys. Although we could

have randomly deleted 17 surveys, we chose to keep all completed

surveys to maximize the amount of data available.
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students [35]. Nonetheless, English is the language of

instruction in schools and is the language that students

routinely are required to use to read and comprehend

exams. Given the sensitivity of the survey content, mea-

sures were taken to ensure participants’ privacy: when

possible, students sat at least 3 feet from each other; names

were not collected on the survey instrument nor could the

survey be linked to the name or the assent forms with an

ID; and surveys were completed in the absence of the

teachers and school administrators. The self-administered

pencil-and-paper survey took an average of 1 h to

complete.

Identifying the Analytical Sample

The Community Advisory Board, comprised of the five school

headmasters, deemed inappropriate many of the survey items

regarding attitudes and beliefs about sex and condom use

(main predictor variables in the IMB model) for youth who

had never had sex. Consequently, only youth who reported

having had sex completed the full battery of measures related

to the IMB model. Analyses presented herein are restricted to

participants who reported having had sex (n = 390).

Measures

Scale items are shown in Table 3.

Our main outcome measure was frequency of condom

use. Participants were asked how often they use a condom

when they have sex on a 5-point scale [1 (never)–5 (always)].

Components of the IMB Model

HIV-related information was measured with eight items.

Four of these items (one with a slight modification) were

used in the Teen Health Survey, designed to measure key

components of the IMB model [36]. The other four items

were written to assess knowledge of information com-

monly unknown in the target population and were from the

Uganda Demographic Health Survey [37]. Participants

were asked to respond using a 4-point scale [1 (definitely

false)–4 (definitely true)]. Responses of ‘definitely true’

and ‘probably true’ for accurate items were coded as

‘correct’; as were ‘definitely false’ and ‘probably false’ for

inaccurate statements. An information score was then

created to reflect the percent of correct answers across the

eight items. The higher the score, the greater the HIV-

related information one had.

Two components of motivation related to condom use

were measured: (1) subjective norms and (2) behavioral

intentions. Participants were asked to respond using a

5-point scale [1 (very untrue)–5 (very true)]. A sum vari-

able was created for each subjective norm variable, with

larger numbers reflecting stronger subjective norms

favoring HIV preventive behavior.

Behavioral intentions to use condoms and to talk to

one’s partner about using condoms was measured with 4

items (two with slight modifications) from the Teen Health

Survey [36]. Each item stated a planned behavior. Partic-

ipants responded using a 5-point scale [1 (very untrue)–5

(very true)]. Again, a sum variable was created such that

larger numbers reflected stronger intentions to use condoms

and talk to one’s partner about safer sex.

Behavioral skills for having and using condoms were

measured with six items [36]. Each item stated a behavior

in an incomplete sentence (e.g., ‘‘During the next two

months, carrying condoms with me would be…’’) and

asked participants to complete the sentence indicating how

difficult the behavior would be [1 (very difficult)–5 (very

easy)]. A composite variable was created such that larger

numbers reflected stronger skills to have and use condoms.

Aspects of the Sexual Experience

Based upon previous research among adolescents in sub-

Saharan Africa, six aspects of the sexual encounter were

analyzed: (1) age at first sexual intercourse; (2) whether (yes

or no) the youth talked to their first sexual partner about

condoms before they had sex; (3) willingness at first sexual

intercourse [1 (not at all willing)–3 (very willing)]; (4) the

age of the youth’s most recent partner (noting whether the

partner is 5 or more years older than the youth); (5) whether

the youth has engaged in transactional sex (i.e., received

anything, such as money, gifts, clothes, or a mobile phone so

the youth would play sex); and (6) sexual self-agency. Sexual

self-agency was assessed using 5-items based upon Bryan’s

Control over the sexual encounter scale [38, 39]. The items

asked level of agreement [1 (strongly disagree)–5 (strongly

agree)] with each statement. For this multiple-item variable,

a composite score was created with higher numbers reflect-

ing greater sexual agency.

Other Potentially Influential Factors

If one’s physical health is poor, he or she may be less

motivated to behave in preventive ways and to use con-

doms. Physical health was assessed with one item that

asked how participants would rate their physical health

(i.e., poor, fair, good, or excellent) with responses coded so

that larger numbers reflected better perceived health [40].

Social support was measured using the 8-item Multidi-

mensional Scale of Perceived Social Support [41]. Each

item included a statement related to the availability of

social support from either ‘‘family’’ or ‘‘a special person’’.

Participants responded using a 7-point scale [1 (strongly

disagree)–7 (strongly agree)]. Scores on the four items
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Table 3 Description of multiple-item measures

Construct Variable in analyses Items

HIV related

information

[36, 37]

HIV related information 1. If you have sex and have an HIV test within the next week, it can definitely tell

you if you got HIV

2. The HIV/AIDS virus can be transmitted through a male sperm/semen

3. You can safely store condoms in your wallet for at least 2 months

4. The same male condom can be used more than once

5. Condoms from health clinics or pharmacies are better than condoms from shops

6. The HIV virus is small enough to go through a condom

7. If you know a person very well, you don’t have to use condoms to protect against

getting HIV from them

8. Vaseline or baby oil should never be used with condoms

Subjective

norms [36]

Subjective norms regarding using

condoms and talking to partner

about safer sex (Cronbach’s

alpha = 0.88)

1. My friends would advise me to use condoms every time if I have sex during the

next 2 months

2. My boyfriend or girlfriend would advise me to use condoms every time if we

have sex during the next 2 months

3. My friends would advise me to tell my boyfriend or girlfriend we have to use

condoms if we have sex in the next 2 months

4. My boyfriend or girlfriend would advise me to tell him/her that we have to use

condoms if we have sex during the next 2 months

5. My friends would advise me to talk to my boyfriend or girlfriend about whether

or not we should have sex

6. My boyfriend or girlfriend thinks that we should talk about whether or not we

should have sex

Subjective norms regarding having

condoms available to use

(Cronbach’s alpha = 0.83)

1. My friends would advise me to buy condoms or get them for free, during the next

2 months

2. My boyfriend or girlfriend would advise me to buy condoms or get them for free

during the next 2 months

3. My friends would advise me to carry condoms with me during the next 2 months

4. My boyfriend or girlfriend would advise me to carry condoms with me during the

next 2 months

Behavioral

intentions [36]

Behavioral intentions regarding

using condoms and talking to

partner about safer sex

(Cronbach’s alpha = 0.68)

1. During the next 2 months, I’m planning to buy condoms or get them for free

2. During the next 2 months, I’m planning to carry condoms

3. If I have sex during the next 2 months, I’m planning to use condoms every time

4. I’m planning to talk to my boyfriend or girlfriend about whether or not we should

have sex

Behavioral skills

[36]

Behavioral skills regarding having

and using condoms

(Cronbach’s alpha = 0.76)

1. For me, buying condoms during the next 2 months would be….

2. For me, getting condoms for free during the next 2 months would be….

3. During the next 2 months, carrying condoms with me would be…..

4. If I have sex during the next 2 months, using condoms every time would be…
5. If I am to have sex during the next 2 months, telling my boyfriend or girlfriend

we have to use condoms would be….

6. Talking to my boyfriend or girlfriend about whether or not we should have sex

would be…
Social support [41] Social support from family

(Cronbach’s alpha = 0.64)

1. My family really tries to help me.

2. I get the emotional help and support I need from my family

3. I can talk about my problems with my family

4. My family is willing to help me make decisions

Social support from special person

(Cronbach’s alpha = 0.75)

1. There is a special person who is always around when I am in need

2. There is a special person with who I can share my joys and sorrows

3. I have a special person who is a real source of comfort to me

4. There is a special person in my life who cares about my feelings
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referring to family were summed to create the familial

social support variable scores and scores on the four items

referring to a special person were summed to create the

social support from a special person variable scores.

Additional scales were included in the survey but did not

perform well within the sample and, therefore, were not

included in the analysis. Self-esteem was measured using the

10-item Rosenberg Self-Esteem scale [42] (Cronbach’s

alpha = 0.48). Orientation towards the future was measured

using Bryan’s 7-item scale [43, 44] (Cronbach’s alpha = 0.10).

Data Cleaning

All surveys were double data entered by project staff to

ensure accuracy. Any discrepancies were reconciled by

returning to the original survey for confirmation on the

correct response. Missing and non-responsive (don’t know)

data were imputed using best-set regression [45] multiple

imputation, which imputes data based on the best available

subset of specified predictors [46]. To protect against

imputing truly non-responsive surveys (e.g., participants

who dropped out halfway through the survey), a two-stage

data validity check was put into place. At the first step,

each case was required to have valid data for at least 50%

of all of the variables in the dataset that were assessed for

all participants. This permissive requirement was applied to

identify youth who seemed truly unwilling to provide a

necessary amount of data needed to support valid imputa-

tion, while also retaining as many respondents as possible.

Based on this criterion, 20 respondents were dropped. At

the second step, responsivity within each scale was

examined. Variables within scales were imputed only for

those cases that had valid data for at least 80% of those

variables. This threshold is one that has been used by the

research team in previous research [47–49]. Ten respon-

dents were dropped at this step because they did not meet

the data criterion for any of the variables reflecting the

main components of the IMB model. This two-stage effort

maximized the amount of data available for analyses. For

example, if the entire sample had been subjected to an 80%

valid data requirement across the entire survey, more than

half of respondents would have been dropped. The final

analytical sample size was 360 (390–30).

Data Analysis

A structural equation modeling (SEM) package, i.e., Anal-

ysis of Moment Structures (AMOS) [50], was used to esti-

mate the hypothesized meditational model. The covariances

among the indicators of motivation to engage in HIV pre-

ventive behavior (e.g., subjective norms regarding using

condoms and talking to partner about safer sex and behav-

ioral intentions regarding abstaining from sex) were included

in the model and estimated. An initial model was estimated to

examine the utility of the covariates (e.g., perceived health

and age of first sex) in predicting behavioral skills and fre-

quency of condom use. Paths determined to be zero, (i.e.,

those that did not statistically significantly predict frequency

of condom use, p [ .05), were eliminated from the model.

Following identification of the trimmed model, it was

tested for variance by biological sex using multiple-group

analysis and a Chi-square difference test comparing the

unconstrained model to the constrained model (i.e., where

all model parameters were constrained to be invariant by

biological sex). Finally, we used the Sobel test [51] to

determine if the indirect, mediated, paths from the putative

causal variables to the main outcome of frequency of

condom use were statistically significant.

The statistical model included only a structural model

(i.e., detailing the paths between measured variables), not a

hybrid model containing both a structural model and a

measurement model (i.e., detailing latent variables). This

type of model is a relatively simple model to test and

therefore requires a relatively small sample size. According

to Kline [52], a sample size of 360 (as used in the current

study) is large and is adequate for the proposed analysis.

Results

The majority of participants were male (73.8%) versus

female, and were boarding (84.1%) rather than day

Table 3 continued

Construct Variable in analyses Items

Sexual self-agency

[38, 39]

Sexual self-agency

(Cronbach’s alpha = 0.70)

1. I believe I can take independent decisions when in a relationship to have sex

2. I believe I can make decisions about what things I will and will not do when I

have sex

3. I’m not in a sexual mood, I believe I could tell my boyfriend or girlfriend I don’t

want to have sex

4. If I am in a sexual mood but don’t want to have sex, I believe I could tell my

boyfriend or girlfriend I don’t want to have sex

5. I don’t feel I would be in control of myself in a sexual situation
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students. Mean age was 15.4 years. The subsample included

23% S1Early, 27% S1Late, 34% S2Late, and 15% S3Late

students.

Bivariate Associations Between Variables

As shown in Table 4, the average age at first sex was

12.7 years. Less than one in three (29%) reported talking

with their first partner about using condoms. Interestingly,

females were significantly more likely than males to

report discussing condoms with their first partner (41 vs.

25%, respectively) t(319) = -2.72, p = .007. Although

sex with an adult seems uncommon (9% of youth reported

a current sexual relationship with someone more than

5 years older than them), transactional sex is reported by

almost one in three youth (29%). It should be noted that in

both cases, females were significantly more likely to report

these relationships compared to males (21 vs. 4%; and 49

vs. 21%, respectively) t(248) = -4.56, p \ .001 and

t(284) = -5.19, p \ .001, respectively.

Results of Path Analysis

Model Building

Only sexual self-agency statistically significantly predicted

behavioral skills related to having and using condoms. Three

of the nine covariates expected to predict frequency of

condom use were found to be statistically significantly

related to condom use: age at first sex, discussion of using

condoms with first sex partner, and willingness at first sexual

intercourse. Consequently, these paths were retained in the

model; the ones determined to be zero were eliminated.

The Chi-square difference test indicated that the model

did not vary by biological sex, v2(13) = 6.23, p = .937. As

such, the hypothesized model was estimated for the entire

sample without sub-grouping by biological sex.

The final model fit the data well, v 2(24, N = 390) =

52.71, p\ .001, Comparative Fit Index was 0.97, and Root

Mean Square Error of Approximation was 0.06. Unstandard-

ized and standardized path coefficients are shown in Fig. 1.

Table 4 Description of participants and overall differences by biological sex and condom use

Characteristics Total Comparisons by biological

sex

Comparisons by frequency of condom

use

Males Females Never use

condoms

Use condoms at

least some times

Main outcome (mean)

Frequency of condom use 1.2 1.2 1.3 0 2.5*

IMB Model (mean)

HIV related information 59.3 60.1 56.9 58.8 61.6

Subjective norms regarding using condoms and talking

to partner about safer sex

15.6 15.2 16.7 13.4 17.7*

Subjective norms regarding having condoms available to use 6.9 6.9 6.7 5 8.7*

Behavioral intentions regarding using condoms and

talking to partner about safer sex

8.6 8.6 8.6 7.4 9.9*

Behavioral skills regarding having and using condoms 12 12.1 11.8 10 13.9*

Cultural and social aspects of HIV preventive behavior

Age at first sex (mean) 12.7 12.7 12.9 11.8 13.9*

Talked to first sexual partner about using condomsa 29 25 41.0* 7 52.0*

Willingness to have sex the first time had sex (mean) 1.3 1.5 0.8* 1.2 1.5*

Most recent partner is more than 5 years oldera 8.8 4 21.4* 7.6 9.9

Transactional sexa 29 21 49.0* 27 35

Perceived physical health (mean) 2.2 2.2 2.3 2.2 2.3

Social support from family (mean) 12.8 12.8 12.8 12.7 12.9

Social support from special person (mean) 11.8 11.8 11.8 11.5 12.1

Sexual self-agency (mean) 12 11.7 12.9* 11.6 12.4

a Means reflect percent of participants who responded in the affirmative

*Statistically significant difference by gender at p B 0.05
* Statistically significant difference by never use/use condoms at p B 0.05
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HIV Preventive Behavioral Skills

Behavioral skills regarding having and using condoms

positively predicted condom use directly, Z = 2.49,

p = .013. As behavioral skills increased, use of condoms

increased.

HIV Preventive Information

Information positively predicted condom use directly,

Z = 2.09, p = .036. However, it did not indirectly predict

condom use through behavioral skills as it did not predict

behavioral skills.

HIV Preventive Motivation

None of the components of motivation predicted condom

use directly. Behavioral intentions regarding using con-

doms and talking to one’s partner about safer sex did,

however, predict condom use indirectly through behavioral

skills. Behavioral intentions predicted behavioral skills,

Z = 5.97, p \ .001, which in turn predicted condom use.

The Sobel test [51] indicated that this mediating effect was

statistically significant, Z = 2.19, p = .029.

Although both subjective norms for using condoms and

talking to one’s partner about using condoms, and sub-

jective norms regarding having condoms available for use

positively predicted behavioral skills (Z = 2.93, p = 0.003

and Z = 2.76, p = 0.006, respectively), they did not

predict condom use through behavioral skills. The Sobel

test [51] indicated that these mediating effects were unre-

liable, Z = 1.86, p = 0.063 and Z = 1.80, p = 0.072,

respectively.

Characteristics of the Sexual Experience

Three of the characteristics of the sexual experience posi-

tively predicted condom use directly: (1) age at first sex,

Z = 2.96, p = .003; (2) discussion of using condoms at

first sex, Z = 5.76, p \ .001; and (3) willingness at first

sexual intercourse, Z = 2.64, p = .008.

Sexual self-agency did not predict condom use directly.

However, it did predict condom use indirectly through

behavioral skills, Z = 3.58, p \ .001. The Sobel test [51]

indicated that this mediating effect was statistically sig-

nificant, Z = 1.97, p = .049.

In addition, also shown in Fig. 1, sexual self agency is

positively correlated with each of the three components of

motivation. Furthermore, age at first sex is strongly and

positively correlated with discussing using condoms at first

sex. Contrary to expectations, age at first sex was not

correlated with willingness at first sex.

Discussion

Among secondary school students in Mbarara, Uganda who

report a history of sexual intercourse, the Information,

Fig. 1 IMB Model Predicting Condom Use. Statistically significant

paths are indicated by solid lines. Unstandardized (standardized, or

beta) weights are presented for statistically significant directional

paths only. Covariances (correlations) are presented for statistically

significant curved paths only M Motivation, SN Subjective norm, BI
Behavioral intention, BS Behavioral skills
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Motivation, and Behavioral Skills Model is partially able to

predict frequency of current condom use. Consistent with

previous research in resource-limited settings [16, 18–20]

as well as the United States [53, 54], behavioral skills to

use condoms is positively and significantly associated with

frequency of condom use. It should be noted however, that

the measure in the current study reflects one’s appraisal of

how difficult or easy it would be to use condoms, rather

than an objective measure of one’s ability to enact correct

condom use. Nonetheless, its association with the fre-

quency of condom use highlights the need for HIV pre-

vention programs, particularly those for adolescents, to

focus on providing specific and actionable information on

how to use condoms to positively affect related behavioral

skills.

Motivation is not directly related to frequency of con-

dom use among sexually active adolescents in the current

study sample. While unexpected given previous research in

resource-limited settings [16, 19, 20], and the United States

[54], this finding is consistent with some previous studies

among adults [18]. Behavioral intentions to use condoms

and talk to one’s partner about using condoms are indi-

rectly associated with the outcome however, through

behavioral skills. Given the strength of association among

subjective norms and behavioral intentions (rs of 0.66 and

0.70), and between these aspects of motivation and

behavioral skills (bs of 0.18, 0.17, and 0.40), the clinical

importance of subjective norms is strongly suggested in the

model despite its lack of statistical significance. This is

supported by findings from a prospective study of men who

have sex with men (MSM) in Switzerland, in which sub-

jective norms were the only component of the IMB Model

that predicted increased condom use. Factors such as drug

use, low social support from friends, and a high satisfaction

with one’s sexuality were more influential [55].

Contrary to most previous research in resource-limited

settings [16, 18–20], information is directly associated with

condom use in the current study. It is not a particularly

strong association, however, as it is the lowest beta weight

in the model (0.10). Consistent with the findings reported

by Yang et al. [19] among female Chinese entertainment

workers, we expected also that information would be

indirectly related to condom use. This expectation was not

supported by the data. Together, these findings suggest that

information is important in affecting condom use but is

perhaps not the most central component driving the model.

A recent review of behavioral interventions that reduce

HIV risk among MSM reports that having a theoretical

model is associated with significant outcomes whereas not

having a theoretical model is associated with non-signifi-

cant outcomes [3]; but the specific theoretical model seems

to be less influential. Reviews of the IMB model can be

found elsewhere [9, 56]. Our data suggest that the IMB

Model may be partially useful as a guide in developing an

HIV prevention program for school-attending adolescents

in Uganda, but that additional factors also need to be taken

into account.

Influences of the Sexual Experience

Consistent with work in South Africa [21], one’s first

sexual experience is hugely influential on one’s current

condom use behavior in the current study sample. Age at

first sex, willingness at first sex (as opposed to coercion

[22–32]), and having discussed using condoms with one’s

first sex partner are positively associated with frequency of

condom use among adolescent respondents. Indeed, similar

to the South Africa findings [21], discussing condoms with

one’s first sex partner is by far the strongest predictor of

condom use behavior in the model. This highlights the

importance of intervention programs that target youth

before they are sexually active to teach them communi-

cation skills so that they can have a conversation about

condoms with their first partner. Clearly, in addition to

behavioral skills related to condom use, communication

skills to talk about condoms need to be a key component of

adolescent-focused HIV prevention programs in Uganda

[57].

Other Potentially Influential Factors

Contrary to expectations, social support either from one’s

family or ‘a special person’ is not predictive of frequency of

condom use among sexual active adolescents in our study

sample. This is in contrast to social norms, which center on

one’s peers’ attitudes and beliefs about condoms, which are

predictive of HIV preventive behavioral skills. Thus, in our

sample, it seems less important whether an adolescent feels

like he or she has support from family and friends on emo-

tional matters, and more important that peers with whom

they surround themselves endorse condom use.

Physical health status also appears to be unrelated to

frequency of condom use among Mbararan youth in the

current survey. This suggests that even youth who have

poor health (e.g., HIV, other chronic diseases) are equally

likely to engage in HIV protective sexual behavior.

Perhaps even more surprising given the difference in

some sexual risk behaviors by biological sex (e.g., number

of sex partners in the past year, use of condom at last sex

[2]) is that both boys and girls who participated in the

survey have the same predictors of condom use and that

these predictors affect boys’ and girls’ use of condoms

similarly. Although intervention content should be tailored

by biological sex so that it is salient and personally rele-

vant, these findings suggest that the intervention compo-

nents should be the same for adolescent boys and girls.
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Transactional sex is unrelated to the outcome in the cur-

rent analyses; the high prevalence rate bears noting, how-

ever. Almost half (49%) of sexually active females and one

in five sexually active males (21%) who took part in the

survey report receiving something such as money, gifts,

clothes, or a mobile phone in order to have sex at some point

in their lives. This high percentage of involved youth is

mirrored by a national study of 12–19 year olds where 75%

of Ugandan females and 35% of males reported receiving

money or materials for sex [25]. Our rates may be compar-

atively lower because we focused on a school-based sample

versus their community-based sample. The most common

goods exchanged in Moore et al.’s [25] study were money,

clothes, and jewelry and cosmetics. As in our study, in the

national study, transactional sex was unrelated to the likeli-

hood of unprotected sex. Moore et al.’s [25] focus group data

revealed that the exchange of gifts can be coercive, or non-

coercive as part of a relationship where girls demand gifts.

There are some data to suggest that transactional sex is

associated with negative outcomes [25, 58–60]: it is con-

currently associated with depressive symptomatology in

adults [61]; and transactional sex motivated by food inse-

curity increases the likelihood of risky sex [62]. Thus,

regardless of whether transactional sex is directly related to

condom use, adolescent HIV prevention programs should

integrate a discussion of gift giving, and examples of healthy

(non-coercive) and unhealthy (coercive, transactional)

exchanges of goods within and outside of sexual relation-

ships. These findings also indicate the need for structural

interventions, such as economic development, facilitating

food security, engaging with patriarchy, and enhancing

egalitarian gender dynamics.

Limitations

Findings should be interpreted within the context of study

limitations. First, data are from five purposefully chosen

secondary schools in Mbarara, Uganda. How these data

generalize to other sub-Saharan African countries or even

greater Uganda, and youth not enrolled in secondary

schools is unknown. Second, sexual behavior is highly

stigmatized among adolescents in Uganda. It is possible

that some youth misreported their sexual activity, leading

to an underestimate of the true level of sexual activity

among respondents. Similarly, given the stigma associated

with condom use, it is possible that self-reports of this

behavior were over- or under-reported.

Conclusions

Similar to previous examinations of the IMB model in

resource-limited settings [16, 18–20], data support partial

applicability of the model for frequency of condom use

among sexually active secondary school students in Mbar-

ara, Uganda. Specifically, HIV prevention programs aimed

at increasing condom use among adolescents who are sex-

ually active should be especially focused on providing

behavioral skills related to using condoms. This includes not

just clear and specific instructions on accurate use, but also

communication skills to talk about condoms with one’s

partner. Also, given that age at first sex is strongly associated

with current condom use, intervention programs should not

only include abstinent youth in their programming but

should include behavioral skills for these youth.
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