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Abstract

Despite documented effectiveness of pre-exposure prophylaxis (PrEP), PrEP uptake remains low 

among at-risk populations. The 2015 CDC report estimates that about 1.2 million people in 

the US have indications for PrEP. However, only 49,158 or 4% of the targeted population are 

currently using PrEP. Efforts to optimize uptake of PrEP may be facilitated by the development 

of a comprehensive theoretical framework which can be used to understand reasons for poor 

uptake and to develop interventions to maximize PrEP uptake and adherence. This article reviews 

research on correlates of PrEP uptake and presents findings organized within an Information-

Motivation-Behavioral Skills (IMB) model framework. In the context of PrEP uptake, the IMB 

model asserts that to the extent that at-risk groups are well-informed about PrEP, motivated to act 

on their knowledge, and have necessary behavioral skills to seek out and initiate PrEP regimen, 

they will successfully overcome obstacles to initiate and adhere to PrEP. The article proposes an 

adaptation the IMB model for PrEP uptake, provides empirical support for the adapted IMB model 

extracted from related research, and discusses its application in PrEP uptake interventions.
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Introduction

Pre-exposure prophylaxis (PrEP) is a form of HIV prevention that uses medication to protect 

HIV-negative people from acquiring HIV. The combination of emtricitabine/tenofovir 

(marketed as Truvada) was approved by the Food and Drug Administration (FDA) in 2012 

for prevention of HIV based on compelling data from several major studies [1–4] and 
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confirmed in a systematic review [5] demonstrating that PrEP reduces the risk of HIV 

infection by as much as 92% [6]. The World Health Organization [7] and Centers for 

Disease Control (CDC) [8] have issued public health guidance on PrEP prescription.

While initial demand for PrEP following FDA approval was low, a sharp increase (as high 

as 332% by some estimates) has since been observed in some settings [9], with levels 

of interest in PrEP being especially high in metropolitan areas like New York [10] and 

San Francisco [11, 12]. Despite the increase in patient demand for this novel method of 

HIV prevention, the availability of PrEP has not been sufficiently scaled to meet demand. 

According to the CDC, more that 1.25 million Americans are candidates for PrEP [13]. An 

estimated 25% of sexually active adult men who have sex with men (N = 492,000), 18.5% 

of people who inject drugs (N = 115,000), and 0.4% of heterosexually active adults (N = 

624,000), are at high enough risk for HIV to warrant consideration of PrEP. However, a 

recent study estimates that only 49,158 people are taking PrEP for prevention. It means that 

only about 4% of targeted population are using this prevention method [14].

Despite evidence that PrEP is effective, especially with higher adherence, a review of 

the recent HIV prevention intervention advances [15] demonstrated a number of issues 

that significantly restrict the impact of PrEP programs. Most interventions are designed 

intuitively and they fail to engage conceptual frameworks for HIV risk behavior change 

(such as the adaption of IMB model proposed here). In addition, few interventions 

have systematically assessed subjects’ pre-existing HIV knowledge, HIV risk reduction 

motivation, and their behavioral skills with respect to HIV prevention, in order to design 

the program according to their actual pre-existing or future needs. Furthermore, these 

programs often fail to motivate their clients to modify their risky behaviors or help them 

to acquire and retain the knowledge and skills necessary for that change. Finally, most 

of these interventions have not been rigorously evaluated. The limitations described above 

can be addressed by grounding interventions in a theoretical approach to individual-level 

behavioral change. This research project attempts to ground future PrEP programs using the 

adaptation of information–motivation–behavioral skills (IMB) model.

A comprehensive framework, such as IMB model, differs from the ‘single issue’ approach 

adopted in many studies in that it includes the breadth of factors, as well as the relationships 

among the factors that may influence PrEP uptake. There is a significant body of literature 

demonstrating that theoretical frameworks can be successful in predicting and promoting 

HIV preventive behavior [16–18]. Additionally, a number of PrEP randomized controlled 

trials such as CAPRISA [19], Fem-PrEP [20], iPrex [21], and Voice [22] have used 

information-motivation-behavioral skills model (IMB) to guide their adherence efforts. One 

recent publication has provided evidence for the utility of the IMB model to increase 

willingness to use PrEP among high-risk drug users in treatment [23].

This paper will (1) propose a comprehensive theoretical framework of factors that are likely 

to influence PrEP uptake, (2) provide a review of current literature on PrEP uptake, and 

(3) integrate findings from this literature review into the existing theoretical model (IMB) 

adapted for understanding and promoting PrEP uptake. Since most of the existing literature 

on PrEP uptake focuses on men who have sex with men, this study will adapt the same 
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focus. Future research is needed to determine whether the same constructs proposed in this 

model will apply to other populations (cis-gender women, transgender people, heterosexual 

men).

An Information–Motivation–Behavioral Skills Model of PrEP Uptake

The present study applies the information–motivation–behavioral skills (IMB) model, a 

validated theoretical framework for understanding and promoting health behaviors [24], 

to conceptualize factors that influence PrEP uptake among men who have sex with men. 

Our adaptation of the IMB model for PrEP uptake describes the information, motivation, 

and behavioral skills that are conceptually and empirically linked to engaging in PrEP 

regimen, but usually described separately in the existing PrEP literature. This situated 

IMB model of PrEP uptake outlines interrelationships between the constructs and suggests 

potential mechanisms that may be used to translate this framework into comprehensive PrEP 

promotion interventions.

In the context of PrEP uptake, the adapted IMB model asserts that PrEP information, PrEP 

motivation, and PrEP behavioral skills are fundamental determinants of PrEP uptake. The 

situated model asserts that to the extent that men who have sex with men are well-informed 

about PrEP [25], motivated to act on their knowledge [26], and have necessary behavioral 

skills (such as negotiating PrEP with a provider [27] and a partner [28], securing funding 

[29], going through eligibility screening [30], and considering potential side-effects [31]) 

to seek out and initiate PrEP regimen, they will successfully overcome obstacles to initiate 

PrEP (Fig. 1).

This situated IMB model of PrEP uptake is a mediational model and follows previous IMB 

models [32] where PrEP information and motivation work through, and are generally limited 

by, an individual’s level of PrEP related behavioral skills to influence individual willingness 

to start PrEP regimen. In other words, a well-informed or highly motivated gay man may 

still have issues with starting PrEP regimen if he lacks the skills needed to acquire PrEP. The 

IMB model also specifies that in certain cases prevention information and motivation may 

have direct effect on preventive behavior in cases when development of novel skills is not 

necessary (for instance, a frequent post-exposure prophylaxis PEP user switching to PrEP). 

Given the fact that the skills needed for PrEP uptake are novel and complex (e.g. finding 

a provider, figuring out insurance benefits), it is likely to assume that behavioral skills will 

mediate the relations between information and motivation and PrEP uptake, and the direct 

paths from information and motivation to PrEP uptake will be negligible.

The literature on barriers to PrEP uptake and PrEP disengagement may provide some 

support for mediation effect of behavioral skills on the relationships between model 

constructs (information and motivation) and PrEP uptake. Aside from changes in perceived 

sexual risk (motivational construct), many studies [33–35] point out to lack of behavioral 

skills as the main reason why men refuse to start or quit PrEP regimen. One major barrier 

to PrEP uptake is cost related to health insurance [36], prescription copay [37], and costs of 

quarterly STI and HIV testing [38]. Inability to navigate cost-related issues prevents patients 

who are interested in PrEP from taking it [39, 40]. Inability to manage side effects (lack of 
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behavioral skills) may deter informed and motivated men from engaging in PrEP [41–43]. 

Finally, perceived inability to take a pill daily (lack of behavioral skills) will result in low 

uptake of PrEP among informed and motivated patients [44, 45].

In addition to describing effects of PrEP related information, motivation, and behavioral 

skills on PrEP uptake, the adapted IMB model recognizes that certain factors may moderate 

the relationships between constructs of this model. We are only beginning to learn about 

these moderating factors from PrEP demonstration projects describing real-world uptake 

[26]. Most of what was previously known about PrEP uptake comes from randomized 

controlled studies where PrEP is offered in a supportive setting by a sensitive provider 

at no cost, regardless of an individual’s insurance coverage. This setting is void of many 

environmental factors that may directly or indirectly affect PrEP uptake such as lack of 

insurance coverage [46], substance use [47], lack of stable housing [48], PrEP skepticism in 

media or among providers [49], and depression [50].

The following sections describe the three major constructs of the IMB model adapted 

for PrEP uptake, a number of subdomains related to each construct, and moderating 

factors. The paper will describe ways in which this adapted IMB model may assist in 

understanding of PrEP uptake by highlighting determinants of PrEP uptake, as well as their 

interconnectedness, and the potential it has to inform future PrEP implementation studies 

and interventions.

PrEP Information and PrEP Uptake

According to reports from the first PrEP demonstration projects, sufficient knowledge about 

PrEP is critical to enable successful PrEP implementation [51]. However, the research 

consistently shows that populations most at risk are usually the least likely to be aware of or 

to access new innovations in healthcare, be they diagnostic, preventative, or therapeutic 

[52]. Therefore, it is important to identify the optimal methods for providing PrEP 

information and adequately reaching at-risk population who could benefit from PrEP. The 

mere provision of information about PrEP efficacy and ways of accessing it may not be 

enough to influence PrEP uptake [53]. Janis [54] has argued that a major limitation of 

many theoretical frameworks of preventive behavior is the assumption that health-relevant 

information is appraised and acted on in a rational manner. From this perspective, when an 

individual is appraising a situation in a heuristic/subjective/irrational manner, conventional 

definitions of rational health beliefs and information are not likely to predict preventive 

behavior. Christensen et al. [55] have developed Irrational Health Belief scale that included 

a number of items that can be applied in the context of PrEP. Therefore, we believe that 

successful PrEP outreach should include provision of not only objective information (i.e. 

efficacy, dosage, side effects, safety of PrEP), but also assessment of subjective information 
(perceived burden of PrEP regimen, efficacy, toxicity and impact of PrEP on one’s sex life), 

and HIV prevention information (objective facts about HIV transmission and subjective HIV 

prevention heuristics).

PrEP is a novel biomedical HIV prevention method. It is still in early stages of 

implementation and public knowledge about it is inadequate. Accurate information about 
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PrEP is essential to promote uptake. Factual or objective information includes knowledge 

about PrEP, its effectiveness, potential side effects, role of adherence in achieving 

effectiveness, where to find a PrEP-friendly provider, what to expect from the initial PrEP 

visit to a provider, and how to fund PrEP regimen. The adapted IMB model implies that 

while accurate information about PrEP may facilitate uptake, PrEP misinformation may 

represent a significant barrier to PrEP uptake. Examples of being misinformed include 

having beliefs that other forms of prevention will no longer be needed, misinformation about 

severity and frequency of occurrence of side effects, or the belief that use of PrEP is not 

warranted for monogamous couples (Table 1).

Subjective information refers to PrEP related beliefs. This assessment comprises both 

medical and psychological benefits of PrEP such as expecting to feel safe during sex, ability 

to have control over one’s own protection, having more closeness or intimacy during sex 

[56]. Subjective knowledge is the extent to which men who have sex with men perceive 

that they know about PrEP and the various costs associated with being on PrEP. Previous 

research shows that preventive behavior is influenced by patients’ feeling of competence 

and, therefore, perceived familiarity with what it takes to be on PrEP may positively 

influence PrEP uptake [57].

In addition to PrEP related knowledge (both objective and subjective), individuals also 

need to be adequately informed about HIV transmission and prevention to ensure adequate 

uptake of PrEP. Objective knowledge about HIV incidence, prevalence and acquisition 

(for example, “sexually active gay men are at high risk of HIV acquisition”), as well 

as facts relevant to HIV prevention (for example “frequent HIV testing is an important 

form of HIV prevention”) are moderators for PrEP uptake [35]. Knowledge about HIV 

prevention modalities is important because use of PrEP presumes knowledge and use of 

some prevention strategies (routine HIV testing) and it may influence practice of previously 

adapted modalities (i.e. seropositioning) [58]. Furthermore, in their assessment of HIV risks 

people often rely on HIV heuristics or rules of thumb. HIV prevention heuristics are simple 

decision rules which reduce cognitive load from decisions about use of prevention but may 

often lead to incorrect decisions [59] (for example “monogamous sex is safe sex” or “known 

partners are safe partners”). Reliance on HIV heuristics may play a detrimental role in PrEP 

uptake.

The relationship between PrEP knowledge and PrEP intentions was documented in several 

empirical studies. Most of the studies conducted in 2013–2016 among large samples of US 

MSM have consistently shown low levels of knowledge about PrEP among MSM. Studies 

estimate awareness about PrEP in MSM communities range from 23 [41] to 58% [23] (2015 

sample of 228 MSM in Pittsburgh—21%, Boston 36%, San Juan 19%; [36] 2016 sample 

of 2168 MSM in Washington state—58% (and 86% among high risk MSM); [23] 2015 

sample of 436 African American MSM 23%; [41] 2013 online sample of young MSM 

27%; [52] 480 MSM participating in 2014 NYC pride—38%; [74] MSM recruited from 

a sexual networking site—in 2013 PrEP awareness 38%, 4759 in 2014 PrEP awareness 

49% [75]). The relatively high level of awareness in Washington state can be explained by 

implementation of a state wide PrEP program. Additionally, there are studies that discuss 

not only objective, but also subjective knowledge about PrEP. For instance, a study of 
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San Francisco bay area MSM couples (N = 164) [26] highlighted subjects’ perception that 

PrEP use will affect their sexual decision-making by reducing worries about HIV infection, 

complacency in talking to partners about HIV risks, and may result in less condom use. 

Similarly, Gamarel and Golub [39] show that subjective knowledge about use of PrEP 

resulting in more intimacy during sex may lead to PrEP intentions.

PrEP Motivation and PrEP Uptake

Motivation is a very important construct of the IMB model. It is generally described as the 

internal force that determines the direction and intensity of efforts to change behavior. In the 

context of PrEP, motivation results from perceived risk of contracting HIV and the perceived 

impact of having HIV on one’s quality of life. For an individual to be motivated to take 

PrEP, his perceived risk of HIV should outweigh the rewards associated with engaging in 

risky behaviors. Motivation is also determined by several other components such as personal 
intentions, personal attitudes, and social norms. Personal intentions capture the motivational 

forces that influence a protective behavior or how hard people are willing to try to achieve 

the desired level of HIV protection independent of perceived risk [60]. Personal attitudes 

refer to one’s affective response to the idea of performing the protective behavior as well as 

individual beliefs about positive or negative consequences resulting from the behavior [61]. 

Finally, social norms describe the perception of what others do and the importance of others’ 

approval. Sexual behavior is interactive at its core and, therefore, perceptions of what peers 

are doing and of potential (or actual) partners’ attitudes are important predictors of HIV 

protective behavior and PrEP uptake [62].

The risk perception subdomain of PrEP motivation is comprised of perceived risk for HIV, 

prevention status quo, anticipated regret from HIV risk behavior and anticipated stigma 

related to both HIV and use of PrEP. Perceived risk for acquiring a disease is an important 

motivating factor leading individuals to seek diagnostic testing and other preventive services. 

In the case of men who have sex with men, a lack of perceived risk for acquiring HIV may 

result in missed opportunities to use PrEP for prevention. For instance, in the recent study of 

PrEP uptake among men who have sex with men, the investigators found that 80% of 505 

participants were candidates for PrEP based on their HIV risk profiles. However, from this 

group of candidates, 78% of men did not consider themselves at great enough risk to qualify 

for PrEP [63]. Similarly, individuals are motivated to engage in preventive behavior when 

they are less satisfied with their prevention status quo or the current state of affairs. The 

more an individual is satisfied with the current level of HIV protection, the less he would 

want to initiate PrEP [64]. Anticipated regret is a negative, cognitive-based emotion that is 

experienced when we realize or imagine that the present situation could have been better had 

we acted differently. Anticipated regret from engaging in HV risk behavior is an important 

determinant of attitudes and intentions to start PrEP [65]. Finally, it has been demonstrated 

that anticipated HIV stigma—the expectation of rejection or discrimination against by others 

in the event of seroconversion—has a strong negative influence on motivation to undergo 

regular HIV testing. It is assumed that it may have a similar impact on the motivation to 

start a PrEP regimen [66]. PrEP-related stigma and shaming are also potential barriers to 

PrEP implementation. One demonstration project of 261 men who have sex with men in 

San Francisco reported that PrEP stigma poses a barrier to uptake and retention in PrEP 
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program. The study concluded with a call for interventions aiming to combat PREP-related 

stigma [11]. Golub et al. identified two types of PrEP-related stereotypes that were reported 

in 80% of 160 qualitative interviews of men who have sex with men in New York City. One 

stereotype was the assumption that PrEP users are actually HIV-infected and lying about it, 

while another is that PrEP users are highly promiscuous and resistant to condom use [67].

Personal attitudes towards initiating PrEP regimen are based upon the individual’s beliefs 

(i.e. subjective knowledge) about the outcomes of PrEP and evaluations of those outcomes. 

For instance, if an individual believes that PrEP is unsafe or has many negative side 

effects, and evaluates these consequences as negative, he may have negative attitudes toward 
PrEP use [68]. Attitudes toward healthcare can be another predictor of PrEP use. As PrEP 

signifies a shift from behavioral to medicalized prevention methods, medical mistrust may 

contribute to slow uptake especially among minority groups [69]. The initial data from 

PrEP demonstration studies among men who have sex with men show that men who 

choose to take PrEP tend to be those who report episodes of unprotected anal intercourse. 

Therefore, negative condom attitudes may be correlated with intention to take PrEP [70]. 

Additionally, PrEP users have reported that PrEP enhances sexual pleasure, and that this 

is an important motivator for using PrEP. PrEP reduces worries about contracting HIV 

and increases intimacy, spontaneity, and adventure as a part of sexual experience. These 

sex expectancies can be another powerful motivator to start PrEP [56]. Finally, a body of 

research on preventive behaviors among men who have sex with men suggests that adoption 

of prevention strategies is strongly associated with prior intentions to practice safer sex. In 

this model, safer sex intentions are linked with motivation to engage in PrEP [70].

Social norms for PrEP uptake involve perceptions of others’ opinions about PrEP and 

willingness to comply with other’s wishes. For example, if one believes that his partner or 

friends would like him to use PrEP, then social norms for PrEP may be high. Endorsement 

of PrEP by one’s partner can be a significant motivator for PrEP [71], thus highlighting 

the importance of dyadic decision-making about PrEP. Dyadic decision-making is also 

important because one-third of HIV infections among men who have sex with men occurs 

within primary partnerships [72], pointing to the need of studying PrEP motivation in light 

of partnership dynamics. This need is supported by Gamarel and Golub in their study of 

dyadic decision making and use of PrEP which concludes as follows: “Intimacy motivations 

may play a central role in PrEP adoption for MSM couples. Incorporating relationship 

dynamics into biomedical strategies is a promising avenue for research and intervention” 

[56]. Furthermore, one’s motivation to reduce personal risk of HIV stems not only from 

self-interest but also from concern for others. Prevention altruism, defined by Nimmons [73] 

as “the values, motivations, and practices of caretaking in one’s sexual behavior, which arise 

out of a concern for others,” can be a useful predictor of one’s motivation to start PrEP. 

An emerging body of literature on predictors of PrEP uptake is consistent with this adapted 

IMB model’s assertion that perceived risk of acquiring HIV; personal attitudes about PrEP, 

healthcare, and condoms; individual intention to practice safer sex; and social motivation are 

extremely relevant to PrEP uptake.

There is a growing body of literature on motivations to use PrEP. A number of studies have 

shown that perceived risk of HIV correlates with PrEP intention. For instance, in the national 
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US sample of 1071 MSM [27], willingness to take PrEP was highest among MSM who 

perceive themselves being at risk for HIV. Similarly, in a 2015 study of 564 MSM in New 

Orleans [77], the most commonly cited reason for not taking PrEP was not feeling at risk 

for HIV. Elsesser et al. [48] found from their study of 7305 MSM that intent to take PrEP 

correlates with periods of increased risk and anticipated regret from risk activities. Kwakwa 

et al. [47] in their study of 5606 MSM undergoing rapid testing in Philadelphia found that 

the main driver for PrEP intent was respondents’ desire to change their status quo when it 

comes to personal protection from HIV. Anticipated HIV and PrEP stigma have influence on 

PrEP intentions. Oldenburg et al. [49, 67] conclude both of their studies with the suggestion 

that HIV stigma may represent a significant barrier to PrEP uptake. Biello et al. [57] and 

Liu et al. [11] found that PrEP stigma can pose a barrier to uptake and retention in PrEP 

programs.

Several studies point to the fact that PrEP attitudes and perceived difficulties in accessing 

PrEP and managing potential side-effects are reasons for declining PrEP in several large 

nationwide samples [29, 65]. Two additional sets of attitudes—towards healthcare and 

condom use—shown to be important in forming PrEP intentions. PrEP initiation requires 

individuals to disclose risk behavior to clinicians, but medical mistrust may limit disclosure, 

according to studies conducted by Underhill et al. [25] and Taylor et al. [63]. Two studies by 

Hoff et al. [54] and Brooks et al. [28] mention condom fatigue as the predictor of intention 

to use PrEP. Additionally, two 2015 studies of 16 [9, 43] and 254 MSM [67] suggest that 

expectations of a worry-free sex (sex expectancies) and more intimacy during sex may serve 

as motivators to start PrEP. Studies in New Orleans (N = 564) [70] and New York (N = 480) 

[74] concluded that social norms drive PrEP intentions. Men who believed that some of their 

friends use PrEP were interested in using it themselves. While peer influence is important, 

the desire to protect one’s partner (prevention altruism) and ability to negotiate PrEP with 

one’s partner (dyadic decision-making) influence PrEP intentions. Several qualitative studies 

in LA [28] and Atlanta [78] highlight the importance of sexual agreement and negotiation of 

PrEP use with the partner. Two studies in New York [66] and San Francisco [54] report that 

aside from personal protection, desire to protect partners is a motivator to engage in PrEP.

PrEP Behavioral Skills and PrEP Uptake

The behavioral skills component deals with the ease or difficulty of engaging in PrEP 

regimen and with people’s confidence that they can obtain/fill their prescription and sustain 

PrEP use. This component of the IMB model adapted for PrEP uptake consists of an 

individual’s objective abilities as well as his or her self-efficacy concerning a number of 

behaviors needed to initiate PrEP use. Ajzen suggests that self-efficacy or behavioral skills 

“involve people’s beliefs that they have control over the behavior, that performance or 

non-performance of the behavior is up to them” [74]. In other words, behavioral skills 

determine the extent to which knowledgeable and motivated individuals are able to initiate 

PrEP regimen. Bandura, who first introduced the concept of self-efficacy, suggested that 

self-efficacy is a self-regulating cognition that determine whether behaviors will be initiated, 

how much effort will be expended, and how long it will be sustained in the face of obstacles 

[75]. Therefore, behavioral skills and self-efficacy beliefs have a direct impact upon PrEP 
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uptake. The direct link is explained by the fact that positive self-beliefs predict actual 

behavior.

The situated application of the IMB model asserts that PrEP related knowledge and 

motivation to take PrEP work through behavioral skills to influence PrEP uptake. 

Essentially, the effects of PrEP knowledge and motivation to take PrEP are expressed 

through the application of behavioral skills (obtaining or filling the prescription for PrEP, 

sustaining PrEP use) to initiate PrEP. The behavioral skills involved in PrEP use include 

objective and perceived ability to discuss PrEP use with a provider [27]; to obtain, refill, and 

remember to take PrEP as prescribed [76]; budget for PrEP [77]; avoid or manage potential 

side effects [78]; use PrEP discreetly or to negotiate its use with sexual partners [79]; and 

overcome potential challenges such as PrEP related stigma [11], and other barriers to PrEP 

uptake. A number of studies of PrEP acceptability and PrEP uptake describe lack of these 

self-efficacy beliefs as a major detriment to PrEP uptake among at-risk populations. For 

instance, concerns about side-effects and perceived inability to manage these side-effects 

in case of their occurrence was a significant barrier to PrEP uptake in PrEP demonstration 

projects and delivery programs rolled out in San Francisco [11]. Perceived inability to 

negotiate PrEP use with a partner may also undermine one’s decision to start PrEP ((“I will 

not take PrEP because my partner will think I am cheating on him”) [80]. Furthermore, a 

number of PrEP implementation studies report that those who refused to take PrEP were 

questioning their ability to take a daily medication for an extended period of time (“I am not 

a pill-taker kind” belief) [81].

Most theories of human behavior (including the IMB model) focus on the antecedents of 

intention assuming that intention itself is the closest predictor of behavior. This assumption 

was recently challenged by researchers, suggesting the need for additional constructs to 

mediate the intention-behavior gap. For instance, a meta-analysis of meta-analyses [82] 

indicated that intentions explain 28% of the variance on average in future behavior. 

This measurement demonstrates the extent of the ‘gap’ between behavior and intentions. 

Although people may develop an intention to start PrEP regimen, they might not take any 

action. Translating an intention into behavior requires self-regulative strategies that entail 

both cognitive and enactive acts, strategies that are called action planning. Action planning 

is an effective way of bridging the intention-behavior gap. Therefore, the adapted IMB 

model includes two planning constructs that are not a part of the original IMB model—

action planning and coping planning—to bridge the gap between behavioral intentions and 

health behavior. Action planning is described as a process of linking goal-directed behaviors 

to certain environmental cues by specifying when, where, and how to act [83]. Intentions are 

precursors of action planning. In the context of PrEP, action planning may include outlining 

specific plans to schedule an initial visit with a provider, to sustain use of PrEP, and to 

engage support from a partner. Coping planning is a barrier-focused self-regulation strategy. 

It represents a mental link between anticipated risk situations and suitable coping responses 

[84]. For example, ‘When I start taking PrEP and my partner will dislike it, I will find ways 

to use PrEP covertly.’

Several studies highlight the importance of behavioral skills in forming PrEP intentions. 

These studies [44, 63] demonstrate PrEP adoption intention correlates with self-efficacy for 
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obtaining/filling prescription and managing potential side effects. Stack et al. [79] in their 

2016 study of 3217 MSM recruited online found that PrEP preferences are associated with 

the sexual frequency and planning behavior of potential users. Golub et al. [40] report a 

number of behavioral skills that predict PrEP intentions such as self-efficacy for navigating 

condom use in the context of PrEP, ability to discuss PrEP with a provider, and ability to 

take daily pill/manage potential side effects.

Moderating Factors

In addition to describing the influence of PrEP related information, motivation, and 

behavioral skills on PrEP uptake, the adapted IMB model outlines a number of contextual 

factors that may moderate the outcome either indirectly, via their impact on IMB model 

constructs, or directly, via unmediated impact on PrEP uptake. The example of the former 

would be lack of insurance coverage or high out-of-pocket prices for PrEP that may impact 

one’s personal attitudes (considering PrEP unattainable) and behavioral skills (needing skills 

to secure funding for PrEP). Similarly, inadequate access to healthcare may result in medical 

mistrust and require additional skills needed to find a PrEP-friendly provider. On the 

other hand, some contextual factors such as chemical dependency, psychological ill-health, 

poverty, and unstable living situation may directly affect PrEP uptake. For instance, in the 

study of 132 stimulant-using men who have sex with men, more than half of respondents 

(62%) agreed that their substance use would affect their ability to take PrEP as prescribed 

[85]. In a study of 1507 young men who have sex with men, 53% of respondents reported 

that they would not be able to afford PrEP if they did not have insurance [77]. When not 

addressed, these factors may also moderate knowledge, motivation, and behavioral skills 

to start and sustain PrEP. For example, men who have sex with men who engaged in 

sex work report more medical mistrust and healthcare discrimination due to issues beyond 

men who have sex with men behavior or identity (homelessness, substance use, poverty). 

Medical mistrust and perceived discrimination create barriers for sexual behavior disclosure 

to clinicians, potentially impeding access to PrEP [27].

This situated IMB model of PrEP uptake recognizes that PrEP initiation is tied to the social, 

cultural, and cognitive-affective context in which potential PrEP users finds themselves. 

The IMB model, developed by Fisher and Fisher in 1992 [86], has been since adapted 

to various populations with specific content being added to each core construct in order 

to reflect the uniqueness of the population and context. Similarly, Amico has developed a 

situated IMB model of care initiation and maintenance [87], in which she underlined the 

importance of a situated approach. As a result of adopting a similar situated approach to 

this IMB model of PrEP uptake, we added a number of constructs that may not be common 

among IMB models but reflect the context in which MSM make decisions about PrEP 

initiation. The domain of information included knowledge about HIV prevention modalities 

and subjective information or perceived familiarity with what it takes to be on PrEP. The 

domain of motivation included prevention altruism or adoption of prevention practices out of 

concerns for others and anticipated regret from engaging in HIV risky behavior. The domain 

of behavioral skills included action planning and coping planning constructs to mediate for 

intention-behavior gap.
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IMB Approach to PrEP Promotion

Despite evidence that PrEP is effective, a review of the recent HIV prevention intervention 

advances demonstrated a number of issues that significantly restrict the impact of PrEP 

programs. Most interventions are designed intuitively and they fail to engage conceptual 

frameworks for HIV risk behavior change (such as the adaptation of the IMB model 

proposed here) [88]. In addition, few interventions have systematically assessed subjects’ 

pre-existing HIV knowledge, HIV risk reduction motivation, and their behavioral skills with 

respect to HIV prevention, in order to design the program according to pre-existing or 

future needs [89]. Furthermore, programs often fail to motivate their clients to modify risky 

behaviors or help them acquire and retain the knowledge and skills necessary for sustained 

change [90]. Finally, most of these interventions have not been rigorously evaluated 

[91]. The limitations described above can be addressed by grounding interventions in a 

theoretical approach to individual-level behavioral change such as the adapted IMB model 

proposed in this article. While IMB model-based research has been successfully applied to 

a number public health initiatives, including promotion of safer sex practices among diverse 

population, it has not been applied in intervention efforts to promote PrEP uptake.

Based on results of this study, it is possible to conclude that future interventions to increase 

PrEP uptake may be most effective if intervention components target: (1) PrEP-related 

information (e.g., knowledge about PrEP effectiveness, side effects, adherence, perceived 

affordability, and risk compensation). This can be achieved through education campaigns, 

advertisements in key areas/clubs/magazines visited by men who have sex with men, 

social media, and informational websites (2) personal motivation (e.g., sexual expectancies, 

acceptability, anticipated HIV stigma, safer sex intentions, perceived and controlled risk of 

HIV) and social motivation (e.g., prevention altruism, peer values and medication use, peer 

sex norms, dyadic decision making). This can be achieved through motivational interviews 

with providers, addressing potential PrEP stigma, and using gay social mobile apps to 

promote PrEP use at a communal level. (3) The development of practical behavioral skills 

in adhering to PrEP, managing side effects, negotiating PrEP use, sustaining motivation, and 

safer sex practices in the context of PrEP. We believe this adaptation of the IMB model may 

provide a broad conceptual and practical approach to PrEP promotion interventions intended 

to strengthen the information, motivation and behavioral skills determinants, as well as to 

circumvent information, motivation, and behavioral skills barriers to PrEP uptake.

This study has a number of limitations. There is a need for multivariate correlational 

evidence in order to support the assumption of this adaptation of the IMB model. This 

research may include evaluation of the IMB constructs and their influence on initiation 

of PrEP. Empirical research is also needed to determine whether the targeted intervention 

developed based on this adaptation of the IMB model have intended effects on PrEP related 

information, motivation, and behavioral skills. There are potential relationships between 

information and motivation constructs as well as between motivation and behavioral skills 

constructs that may need to be further delineated and explored. The model implies that 

well-informed people are not always well-motivated and vice versa meaning these constructs 

may or may not be independent. Additionally, behavioral skills may influence motivation 
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because people are usually motivated to engage in behaviors they perceive to be within their 

control.
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Fig. 1. 
Information–motivation–behavioral skills model of PrEP uptake

Legend: dotted arrows show a potential influence
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