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ABSTRACT 
 

Background: Highly pathogenic avian influenza (H5N1) is endemic among poultry in 

Indonesia, where routine contact with live poultry is common. This dissertation describes 

the relationship between attitudinal predictors, social or structural covariates, and 

behavioral outcomes in routine (“maintenance”) conditions, rather than outbreaks. 

Recommendations inform risk communications encouraging vigilance and preventing 

complacency. 

 

Methods: Cross-sectional surveys of Indonesian households (n=2,843) and poultry 

workers (n=1,404) in 2009 were used. Study #1 measured the association between 

attitudinal predictors (perceived susceptibility, perceived severity, self-efficacy) and 

behavioral outcomes. Study #2 tested the association between audience segments and 

behavioral outcomes. Audience segments: responsives (high RP, high SE), proactives 

(low RP, high SE), avoidants (high RP, low SE), indifferents (low RP, low SE). Study #3 

measured associations between workers’ attitudinal predictors (same as earlier studies, 

plus collective efficacy) and features of the occupational environment with behavioral 

outcomes. Multilevel random effects regression models were used, controlling for 

covariates. Results for subdistricts with no recent incidence of H5N1 in poultry 

(“maintenance”) are presented. 

 

Results: Study #1: Greater perceived susceptibility was positively associated with high-

risk and protective behaviors. Self-efficacy was positively associated protective 

behaviors. Perceived severity was not a significant predictor of behaviors. Study #2: 
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Audience segments differed significantly by income and age. Responsives had the 

highest likelihood of protective behaviors of any cluster. Indifferents were least likely to 

perform several protective behaviors of any cluster. Avoidants had the lowest income and 

had a greater likelihood of high-risk behavior than responsives. Study #3: High collective 

efficacy was positively associated with multiple protective behaviors. High self-efficacy 

was inconsistent in predicting behavioral outcomes. Workplaces providing supplies was 

positively associated with protective behaviors.	  

 

Conclusions: Audience segmentation provides a clearer picture of determinants of 

risk/protective behaviors in maintenance conditions compared to tests of each attitudinal 

variable. Behavioral outcomes are best among household respondents with high RP and 

high SE, and poor among the indifferent majority. Proactives are vulnerable to 

overconfidence, while avoidants may require structural interventions. For poultry 

workers, providing supplies will improve protective actions. Emphasizing RP and SE is 

not recommended for poultry workers, but community efficacy and occupational norms 

can encourage behavioral vigilance.  
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CHAPTER 1 
 

LITERATURE REVIEW 
 

Psychosocial Aspects of Potentially Pandemic Influenza 

Individual and social responses to the emergence of a health threat can shape its 

epidemiologic trajectory, and these responses vary according to the perceived nature of 

the threat.1,2 The influenza virus is characterized by being in a constant state of antigenic 

drift, genetically recombining and mutating gradually over time in order to continuously 

infect susceptible populations. When a major change to the virus’ genetic code occurs 

abruptly, an antigenic shift has occurred and the likelihood of any members of a 

population having any immunity may become low enough to trigger a pandemic event.  

Influenza may manifest as an acute, rapidly transmissible illness during an outbreak. At 

the same time, influenza hovers in the background as a constant threat; a different strain 

of seasonal flu emerges annually as vaccine manufacturers race to respond,3–5 and 

zoonotic diseases may cross over into the human population at any time, particularly due 

to the expanding scale of industrialized animal production and distribution systems.6  

Predictions for the pandemic potential of a given influenza strain are fraught with 

uncertainty due to the characteristics of the virus itself. Even a highly infectious strain 

may not be successful in infecting a population if, for example, the population has 

previously been exposed to a strain of seasonal flu or influenza-like illness that is similar 

enough to confer cross-subtype immunity.7 Additionally, the severity of symptoms and 

case fatality rate – overall or in vulnerable groups – will determine the public health 

impact and level of response needed. These dynamics have implications for program 

planning and communication of risk to the public. 
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Risk Communication for Potentially Pandemic Influenza 

Past instances of infectious disease risk communication (i.e., SARS, Pandemic 

[H1N1] 2009) have been complicated by the public’s shifting trust, receptiveness, 

frustration, and demands, combined with infrastructure challenges such as vaccine 

shortages or lack of appropriate medical response.8–11  Current risk communication 

recommendations by the World Health Organization are guided by the psychometric 

paradigm, which distinguishes components that differentiate individuals’ perceptions of 

risk from the objective risk as defined by scientists or technical experts.12 This paradigm 

maintains that perceptions of risk are determined largely by hazards that appear to be 

new, catastrophic, and uncontrollable even if they present little immediate risk to the 

audience; in contrast, more ever-present, familiar, and controllable hazards are perceived 

to present lower risk even if in actuality they are more prevalent and there is a higher 

likelihood of harm from these threats.13 Longstanding health threats require vigilance on 

the part of individuals and agencies, becoming familiar and potentially resulting in 

complacency in behaviors or policies.14  

Previous research on social responses to infectious disease transmission has 

focused on behavior in an outbreak scenario,15–19 and has yielded valuable insights into 

the factors that determine protective behaviors. These behaviors may be classified as 

preventive (i.e., hand-washing), avoidant (i.e., compliance with quarantine restrictions 

and refraining from exposure), and management (i.e. healthcare-seeking) behaviors.17 

Public skepticism or issue fatigue presents a challenge to public health communicators, 

perhaps even more so than widespread panic, and potentially compromises the 

maintenance of recommended health behaviors.20 Researchers on psychosocial and 
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sociopolitical dynamics in public health crises have suggested that the psychometric 

paradigm ignores other moderators in the process, such as gender and socioeconomic 

status, previous experience with the message source that may shape credibility or trust, 

and social norms.21,22 It is currently unclear whether determinants of health behaviors in 

acute outbreak scenarios, outlined below, are similarly present in situations where 

potentially pandemic risk is constant and exposures must be continuously managed.  

 

Individual Determinants of Protective Behaviors Against Potentially Pandemic Influenza 

Risk perception.  The theoretical basis of previous research on risk perception of 

pandemic influenza is nascent.15,18,23–28 Studies on the subject have often been conducted 

in the midst of rapid response efforts in outbreak scenarios, are varied in how they 

conceptualized risk perception, and only occasionally are guided by models that predict 

the relationship between risk perception and protective behaviors.29–37 Recent scholarship 

has investigated the role of risk perception on intentions to engage in preventive 

behaviors in hypothetical outbreak scenarios.15,38 The authors of a systematic review of 

previous research called for future investigations of the theoretical basis of this 

relationship to strengthen ongoing work.39 

It is unclear, based on current literature, how risk should be framed to encourage 

ongoing maintenance to prevent strains of endemic, potentially pandemic influenza from 

re-emerging in populations with existing familiarity with the disease.  This is a challenge 

that other public health topics have encountered, as most theories of health behavior 

change, such as the transtheoretical model, consider the maintenance phase to be an 

endpoint, rather than a dynamic process.40  
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Subjective and objective risk. Objective risk assessments are obtained through 

scientific research, surveillance statistics, probabilistic risk analyses, and public health 

statistics. Subjective risk is an individual’s perceptions of that research-based objective 

risk.41,42 Subjective risk does not always correspond to objective risk, and in fact may 

influence subsequent exposures for individuals who do not consider themselves to be at 

risk and therefore do not engage in recommended behaviors.43 A study of protective 

behaviors during sporadic outbreaks of highly pathogenic avian influenza A/H5N1 

(HPAI H5N1) among households in Laos found that urban dwellers perceived a low level 

of risk to themselves despite high awareness of HPAI H5N1, while simultaneously 

practicing high-risk behaviors.30 Rural households expressed high awareness and 

perceived themselves to be at risk of contracting HPAI H5N1, and practiced 

recommended protective behaviors accordingly. Rural households in Laos had been the 

target audience for a previous health communication campaign regarding HPAI H5N1, 

and it appears as if this targeting was effective, but had the unintended consequence of 

failing to address urban dwellers’ risk perceptions; therefore, risk behavior was 

maintained – and even increased – in this group.  

In a study of vaccination behaviors within the U.S. population during an influenza 

vaccine shortage, subjective risk was found to fully mediate the relationship between 

objective risk and vaccination.44 That is, subjective risk (i.e., belief that they were a 

member of a population that needed to be vaccinated) was a more powerful predictor of 

behavior than known objective risk (i.e., identified by study personnel as being in a high 

priority population as defined by the Centers for Disease Control and Prevention).45  
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Risk evaluation. Individuals often use intuitive heuristics to guide decision-

making, frequently resulting in biased evaluation of risk. These heuristics may include 

availability, representativeness, and anchoring. Availability is based on the degree to 

which information is accessible and easily recalled, while representativeness occurs when 

individuals classify risks into categories, and their assessment may be informed by 

preexisting attitudes and beliefs about associated topics in the same category.  Individuals 

appear to distinguish between proximal and distal perceived risk, in that they estimate 

lower risk for themselves or their family compared to others.46 They may be subject to 

this optimistic bias when comparing their own susceptibility to others’, as well as to their 

own previous, riskier behaviors – a process referred to as anchoring.47 There is evidence 

that optimistic bias reduces the likelihood of protective or preventive behaviors.48  

A hazard with a magnitude and effect that is not only undetermined to those 

experiencing an event, but also to experts, with unclear scientific estimates or uncertain 

outcomes is viewed as an “unknown risk.”42  In the event that the magnitude and severity 

of the outbreak’s health effects are extreme, individuals may perceive “dread risk.”42 

Health behaviors such as smoking or exercise would not be defined as unknown risks 

because scientific evidence is often fairly consistent and individuals perceive these to be 

predictable and easy to evaluate.39   

The emergence of a new potentially pandemic disease may be best approached 

from the context of unknown risk, as an individual may have little ability to predict or 

evaluate risk and experts are often rapidly responding to new and uncertain information. 

It is unclear whether the perception of unknown risk that typically accompanies emerging 

strains remains when the virus becomes endemic, as in the case of HPAI H5N1, and if it 
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changes, how individuals frame this risk under ongoing maintenance conditions is of 

interest. Individuals’ assessments of changes in objective risk is subjective, based on new 

information that may be incomplete or distorted, and influenced by the psychology of 

self-protective attitudes.39,41,42 

Perceived severity, likelihood, and susceptibility. Models of perceived risk that 

have been measured with high reliability and validity are defined by elements of an 

individual’s perceived susceptibility to a negative event and the perceived severity of that 

event to the individual.49,50 A related dimension, perceived likelihood (e.g., of being 

afflicted by a health threat), is the probability that one will be harmed by the health 

threat; it is distinct from susceptibility, which measures an individual’s perception of 

themselves as being more vulnerable to a hazard due to constitution or other inherent 

traits.51 In contrast, definitions of perceived risk used in studies of consumer behavior are 

missing the element of perceived severity, including only the individual’s assessment of 

the probability of negative consequences occurring.52–54  

For some health threats in which protective behaviors would significantly change 

either likelihood of contracting an illness or the severity of disease, general questions 

about each should be conditioned on whether a protective behavior had not been 

previously taken. Measures that do not consider this may underestimate the association 

between perceived risk and subsequent behaviors, particularly if the respondent believes 

the protective action to be effective (see: perceived response efficacy, page 12).51 For 

example, Brewer et al (2007) suggest measuring respondents’ perceived susceptibility to 

influenza under the condition of whether or not they had received the flu vaccine.51 

Respondents who had not received the vaccine would be providing their perceptions of 
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their susceptibility to influenza, while those who had been vaccinated would be 

describing their susceptibility as moderated by their beliefs in the efficacy of vaccine. 

 Similarly, perceived severity should be conditioned on whether the health threat 

had afflicted the individual (that is, the event – regardless of likelihood – had already 

occurred), and likelihood should be conditioned within a discrete time period.51  

Though often used interchangeably, risk is distinguished from uncertainty by the 

assessment of the probability of negative outcome.50 Risk is described as having a known 

probability, while uncertainty occurs when knowledge of precise probability is lacking. 

In this definition of risk, perceived risk remains an appropriate concept for many public 

health communication endeavors, as information from experts is frequently made 

available to the public (and interpreted from within the context of individual perception), 

but it may be useful to distinguish between instances when accurate estimates of the 

likelihood of negative events can be made (by the individual or outside experts), versus 

instances when the individual operates on perceived uncertainty. 

 

Self-efficacy. In a health context, perceived self-efficacy, defined as an individual’s 

confidence in their ability to take action against a health threat, theoretically increases the 

likelihood that they will take such action. It is a major construct of several health 

behavior theories, including Social Learning Theory 55 and the Health Belief Model 

(where it appears alongside risk perception as a determining factor of health behavior).56 

Bandura, the originator of Social Learning Theory, posits that perceived self-efficacy can 

both directly influence an individual’s choice of activities, but also can predict how much 
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effort people will expend, and for how long, based on the reinforcement they receive 

upon doing so.55  

High perceived self-efficacy has been associated with a higher likelihood of 

performing positive and/or preventive health behaviors in studies of a number of health 

outcomes, including HPAI H5N1 avian influenza.16,38 A study of preventive behaviors 

taken to protect against an outbreak of severe acute respiratory syndrome (SARS) among 

the elderly in Hong Kong found that subjects who engaged in protective behaviors were 

more likely to have greater self-efficacy in their ability to prevent infection with the 

illness. Interestingly, subjects who were more likely to perform these behaviors had 

higher perceived vulnerability to SARS, greater confidence in health authorities, and had 

lower educational attainment than those who did not adhere to recommended protective 

behaviors, suggesting that these factors contribute to a behavioral profile among a 

population that face severe health consequences if infected with respiratory illness (that 

is, elderly persons) and may be expressing compliance or resignation for the need for 

protective behaviors.27   

When individuals adopt and maintain a protective behavior, it could be argued 

that experiencing sustained good health is a reinforcing outcome and further improves 

self-efficacy.55 In the case of an endemic infectious disease, self-efficacy may be 

associated with sustained protective behaviors, even in the absence of any immediate 

threat. Further, of interest is whether self-efficacy remains high when there are no 

observable negative consequences from failing to take action, and what effect infrequent 

reminders might have on self-efficacy. For example, if occasional media reports of 

localized outbreaks or deaths from HPAI H5N1 serve as reminders as to why the adopted 



	   	  
	  

	   9	  

protective behaviors are important, self-efficacy may be elevated because individuals 

have thus far managed to protect themselves using the key behaviors. Alternately, self-

efficacy could be compromised because individuals may feel that small but consistent 

prevention efforts are relatively weak compared to the ubiquity and, potentially, 

inevitability of a larger-scale outbreak.  

 

Response efficacy. Perceived response efficacy is similar to self-efficacy, but applies to 

whether an individual believes that protective action (e.g., performance of a 

recommended behavior, therapeutic interventions) would protect one from a health threat 

if performed. It is often considered alongside self-efficacy as part of an overall construct 

of “perceived efficacy,” though it is particularly useful to also consider them separately in 

the context of influenza in a developing country.38,57 For example, an individual might 

feel that vaccinations are an efficacious response, but may not feel self-efficacious in 

obtaining access to such preventive measures. 

 

Response cost. The negative impact of performing a behavior, whether it is a 

recommended or harmful behavior, may be framed as response cost. Protective behaviors 

also have disincentives, which may be perceived as response costs. On the other hand, 

failing to take protective action may also be considered a potential response cost if the 

“punishment” is a negative health outcome.58 An individual’s perception of the cost of 

responding (or, conversely, not responding) is an important variable to consider when it 

is unclear why individuals do not perform certain health behaviors despite possessing 

high levels of knowledge, risk perception, and self-efficacy. It contextualizes 
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recommended health behaviors among an individual’s other priorities or perceived 

compromises, potentially allowing a more nuanced approach to intervention development 

and risk communication. Perceived response cost was shown in a meta-analysis of studies 

grounded in protection motivation theory to be one of the strongest predictors of intention 

to enact a behavior, along with self-efficacy.58  

 

Trust in institutions as information sources. Social trust is defined as the willingness to 

rely on specific entities that are responsible for making decisions or taking actions related 

to the management of technology, the environment, medicine and public health, and 

public safety.59 Trust in an information source may predict individual responses to risk 

messages. Studies have measured public trust of messages according to characteristics of 

the information provided, the nature of the risk, the attributes of the institutions serving as 

communicators of risk, and individual, socio-cultural, and personality dimensions.60 

Sjoberg (2001) posits social trust is not an important determinant of perceived risk, and 

that the association between risk perception and social trust may be mediated by lack of 

knowledge or a high degree of unknown risk,46 and Viklund (2003) contends that the role 

of trust on risk perception is weak.61 Yet the literature on social trust in institutions 

demonstrates that the higher the trust in an institution delivering a message, the lower the 

perceived risk and higher the perceived benefits of complying with recommendations.60 

Theoretical frameworks are still being developed to explain the role of social trust in 

evaluation of information sources, and the literature is mixed in its treatment of trust as a 

determinant or an outcome of risk perception.60 Studies that use trust as an outcome have 

identified determinants that include individual perceptions of a source’s (a) competence 
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and expertise, (b) care and concern, and (c) fiduciary responsibility (i.e., acting according 

to interests besides those of the institution).62–67 Transparency, even when revealing 

mistakes, has been found to be an additional determinant in improving or sustaining the 

public’s trust of information sources and institutions.66 Other studies have treated social 

trust as a predictor or mediator, with risk perceptions as the outcome. Siegrist et al (2000) 

directly contradicted Sjoberg’s contention that trust is of minimal importance, by 

demonstrating that trust mediates the relationship between value similarity (an 

individual’s evaluation of the similarity of a source’s beliefs about important goals and 

processes in a given situation) and perceived risk and benefits of a novel technology.59 

Further research by the authors demonstrated that social trust is strongly correlated with 

judged risk and benefits when an individual’s knowledge about a topic or technology is 

lacking, and is not correlated when the individual is knowledgeable about the subject.68 

The operationalization of trust may be an important consideration in interpretation of 

studies. At least two studies, including Viklund (2003), use a measure of general trust 

(defined as the belief that other people can be relied on) as opposed to a measure of social 

trust, which may contribute to the weaker relationship found between trust and risk 

perceptions.61,69 

Studies on potentially pandemic influenza rarely measure the relative impact of 

perceptions of trust alongside risk perception and self-efficacy. One study on Pandemic 

(H1N1) 2009 in Hong Kong examined whether trust in information sources was a 

predictor of self-efficacy and, consequently, protective behavior.70 The authors found that 

trust in formal (i.e., government and media) information sources was associated with 

greater knowledge about causes of Pandemic (H1N1) 2009 and greater prevention self-
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efficacy, thus significantly improving protective behavior. Trust in informal 

(interpersonal) information sources was negatively associated with perceived 

susceptibility, which was in turn negatively associated with perceived self-efficacy.70 

Another study of public trust in communicators of food risk information demonstrated 

that regardless of institutional attributes (i.e., competent, knowledgeable, honest, caring), 

trust varies according to institutional type. Food corporations (including manufacturers 

and major supermarkets) were the least trusted, followed by government and 

nongovernmental organizations (in this study, Greenpeace and the Ministry of 

Agriculture), with medical sources (i.e., medical associations or the WHO) being the 

most trusted.71 The institutional ranking in this study suggests that public trust increases 

when institutions are perceived to be more objective and less likely to be a biased toward 

the issue. Institutional ability to protect the public and provide information about risk is 

viewed differently than the institution’s willingness to protect the public and be a source 

of accurate information.60  

 

State anxiety. State anxiety is defined as the temporary perception of an immediate threat, 

and is distinguished from trait anxiety (i.e., more stable feelings of stress or worry that 

individuals feel across situations).72 Higher anxiety has been associated with greater 

likelihood of adoption of protective behaviors.17 A study of psychological responses to an 

outbreak of HPAI H5N1 avian influenza in Israel found that stress and fear were 

significantly lower in an afflicted area compared to other regions in the country that had 

not been affected by the disease; levels of accurate knowledge and interest in HPAI 

H5N1 were simultaneously higher in the afflicted areas, and these factors may have 
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lowered uncertainty and reduced stress and fear despite higher proximal risk among 

respondents.8 

Interactions may exist between individual perceptions, previous experiences, 

and/or demographic characteristics. For example, a socioeconomic indicator such as low 

income may be positively associated with having greater exposure to a health threat, and 

therefore a greater likelihood of also having previous experience with that threat.73 These 

individual characteristics may also moderate the structural influences on protective 

behaviors outlined below. 

 

Social networks and subjective norms.  

Social networks, defined as the web of relationship ties that surround individuals, 

contribute to individual perceptions, behaviors, and ultimately health and well-being.74 

Social norms fall under the umbrella of social influence, which broadly conceptualizes 

how people directly and indirectly affect each other. Social influence also includes 

processes such as attitude formation and change, conformity and compliance, 

observational learning, and social comparison.75 Observational learning (or modeling) 

results from role models who perform the targeted behavior, and is an important concept 

in Social Cognitive Theory.76 Observational learning may be perpetuated by social 

networks. Subjective norms are an individual’s perceptions of how others behave 

(descriptive norms), and how others believe the individual should behave (injunctive 

norms) (i.e, socially sanctioned behaviors).17,56,77,78 Subjective norms feature prominently 

in the Theory of Reasoned action and Theory of Planned Behavior, which posit that they 

lead to behavioral intention and, ultimately, behaviors.17,75 
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Immediate social networks, as well as the community as a whole, can influence 

protective and high-risk HPAI H5N1-related behaviors by perpetuating social norms.79 

Trust in social connections as informal information sources has been positively 

associated with worry about influenza and prompted subsequent protective behaviors, but 

is negatively associated with perceived susceptibility and self-efficacy.70,80  

Should HPAI H5N1 become human-transmissible, social networks will be of 

interest not only for their role in viral transmission, but also in the adoption and 

dissemination of new social norms regarding protective behaviors. Social norms were 

altered very quickly in communities in Mexico following the initial stages of the 

Pandemic (H1N1) 2009 outbreak; social distancing, wearing masks, coughing etiquette, 

and use of hand sanitizers were adopted on a wide scale throughout the population, 

following recommendations by risk communication and social marketing campaigns that 

had been developed years in advance in anticipation of such an event.81 Norms may 

contribute to proactive preventive behavior as well; one study on vaccination for seasonal 

influenza found a positive association between perceived subjective norms (belief that 

others think one should perform a behavior) and descriptive norms (belief about what 

others commonly do) with vaccination uptake among a population of teachers.82 

 

Structural Influences on Protective Behaviors Against Potentially Pandemic Influenza 

Stakeholders from multiple sectors play a role in emerging infectious diseases 

through risk communication to the public, policy responses, an adequately resourced 

healthcare system, and often the involvement of the commercial sector. The general 

public brings expectations and attitudes about the quality, availability, and accessibility 

of consumer products, health services, and prevention efforts. 
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Government agencies.  In the United States, as in many countries, the emergency 

response plan designed for pandemic influenza response involves multiple government 

agencies. These activities may include: surveillance, vaccine purchase and distribution, 

and communication with the public by the Centers for Disease Control and Prevention 

(CDC); rapid review of safety and efficacy trials of vaccines by the Food and Drug 

Administration (FDA); coordination of state and local public health response by the 

Department of Health and Human Services (HHS); and biosecurity interests of the 

Department of Homeland Security (DHS). National government agencies may follow 

recommendations of the World Health Organization (WHO), a United Nations agency 

which serves to coordinate global responses to infectious disease outbreaks, both in terms 

of prevention and containment. Historically, the United States exercised a great deal 

influence in the establishment of WHO and its regulations, particularly regarding 

communicable disease surveillance and control.83 In recent decades, the United States has 

been less dominant in steering the WHO and has diverged from the agency on a number 

of policies, but the U.S. has ample representation, within the WHO, to a greater extent 

than it is in other UN agencies.83 Sovereign nations’ participation in WHO 

recommendations is voluntary, and the WHO’s emphasis is often on developing countries 

who have a less robust in-country health infrastructure. The Food and Agriculture 

Organization of the United Nations (FAO) frequently participates in prevention and 

intervention activities when zoonotic diseases are fostered by food animal production 

methods.   
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Conflicts can exist between in-country governmental bodies and WHO and UN 

agency priorities. In 2007, the Indonesian Ministry of Health (MOH) made the 

controversial decision to refuse the release of samples of H5N1 viral strains and case 

histories appearing within the country to international public health agencies. In fact, 

these manuscripts were directly affected by such a decision; human case data are not 

available for 2009, and therefore maintenance and outbreak districts are defined 

according to incidence of poultry deaths. The MOH wished to partner with commercial 

vaccine manufacturers instead (in this instance, Baxter International), with the 

justification that developing countries that supply such data are frequently not 

compensated or do not benefit equitably from the scientific advancements made possible 

by the information provided.84,85 Continued collaboration between the Indonesian MOH 

and international agencies remains sensitive to this issue. 

Public perception of governmental and international agencies matters in a crisis; 

mismanagement, lack of coordination, and ethical controversies have the potential to cast 

a shadow over agency credibility on a global scale. Because risk perceptions, and 

subsequent protective behaviors, are informed by previous experience with an event and 

trust in the messenger it is important to consider agency activities and public perceptions 

in any examination of the public’s risk behaviors and responses to agency 

recommendations.86 

 

Media and news reporting. The public’s access to multiple sources of potentially 

conflicting information through various media channels can create confusion or mistrust 

of government and scientific experts.87 Alternately, the mass media provide opportunities 
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for public health officials to communicate with the public; timely, transparent 

dissemination of scientifically sound information – without being overly reassuring -- can 

instill public trust.87 News agencies – potential partners in strategic risk communication – 

also have their own interests, not the least of which is attracting viewers and presenting 

stories in a compelling manner. It is in the news media’s interest to frame disease 

outbreaks as dramatic events, which has an impact on public perceptions and subsequent 

behaviors. Even if an event (such as an outbreak) is an anticipated consequence of 

systemic forces, the media tend to portray events as discrete and short-lived; longer-term 

outcomes such as recovery or maintenance are covered less and, when they are covered, 

tend to be done in a critical or questioning fashion in order to create a compelling story.88 

Public health agencies strive to frame these messages and set the agenda as in the absence 

of a consistent and credible public health message, the news media will fill the vacuum 

and can potentially undermine public health goals.  

Phases of risk communication during pandemics include a pre-crisis, initial, 

maintenance, resolution, and evaluation stage. The findings from this dissertation 

research will inform the development of messages and strategic approaches during the 

pre-crisis and maintenance phases.87 

 

Private sector. Private industry may manufacture remedies such as vaccines, or – as in the 

case of H5N1 – produce the vectors of disease (i.e., poultry).89–92 Therefore, the interests 

and motivations of commercial sectors are worthy of consideration even if they do not 

align with public health priorities. Cooperation from these sectors has a complicated 

history; some industries have historically adversarial relationships with public health 
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agencies (e.g., tobacco), others raise conflict of interest concerns (e.g., pharmaceutical), 

and still others are in the process of establishing tenuous connections with public health 

interests (e.g., food processors).71,93,94 Private industry creates the conditions that affect 

social conditions and behavior, but also can be responsive to public perceptions and 

pressure. 

 

Highly Pathogenic Avian Influenza A(/H5N1) in Indonesia 

Highly pathogenic avian influenza (HPAI) is a category of viruses that afflicts 

wild and domesticated birds and, under most conditions, presents a low degree of risk to 

humans. Most strains of avian influenza do not cross the species barrier and are not 

transmittable to humans, but some mutations (e.g., H5N1) have successfully infected 

humans who have been in contact with afflicted fowl or contaminated surfaces.95 This 

dissertation will refer to infections in humans as H5N1 (not highly pathogenic) and in 

poultry as HPAI H5N1 (highly pathogenic avian influenza) throughout. 

 Indonesia has the highest prevalence of H5N1 in humans (197 laboratory-

confirmed cases since 2003) and the highest case fatality ratio (84%, compared to 59% 

globally) of any afflicted country.96 A study among human cases occurring during the 

emergence of HPAI H5N1 in the region (2005-2006) estimated that 76% of human cases 

could be directly linked to contact with poultry.97 Cases have clustered within families or 

among caregivers in close contact with confirmed human cases, and instances of limited 

human-to-human transmission have been suspected but are difficult to establish due to 

common environmental exposures within families.98,99 Small-scale “backyard” poultry 

production was initially emphasized as a critical intervention point for HPAI H5N1 in 
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Indonesia.100,101 Later studies identified risk factors for HPAI H5N1 prevalence in poultry 

to include human population density, density of poultry, proximity of live bird markets, 

and presence of commercial poultry production and transport in the area.102–104  

 Signs and symptoms of human infection with the H5N1 virus can be non-specific 

and initially resemble other influenza-like illness. Signs and symptoms of H5N1 virus 

infection in humans include fever (temperature ≥ 38°C) and cough, and may be 

accompanied by difficulty breathing.105 Late or no antiviral treatment, delayed treatment-

seeking, or delayed clinical identification of avian influenza virus infection are risk 

factors for mortality associated with H5N1virus infection.106–108  

Endemic HPAI H5N1 virus in poultry and ongoing exposure in human 

populations could foster the proper conditions for the virus to mutate into a more 

infectious strain that can be transmitted efficiently between humans.109 In order to lower 

the incidence of morbidity and mortality from the highly virulent strains of AI that infect 

humans, and to prevent a future pandemic, it is important to limit the presence of the 

virus in birds and interrupt the transmission pathways to the human population.3  

 

Research Setting and Study Population  

Over half of Indonesia’s population of 237.6 million occupies the island of Java. 

Java comprises only 7 percent of the country’s total land area and is the most densely 

populated island in the world.110 Heads of household and commercial poultry sector 

workers in Java provided data for the studies presented in this dissertation. 

The Community-Based Avian Influenza and Control Project (CBAIC) was part of 

a United States Agency for International Development (USAID) initiative to address the 
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prevalence and mortality rate of H5N1 in Indonesia. The focal areas of CBAIC were: to 

strengthen pandemic preparedness at the national, provincial, and local government levels 

in collaboration with the national task force for avian influenza; to improve coordination 

of community-level activities for surveillance and response; and to develop behavior 

change communication (BCC) campaigns directed at target populations, the commercial 

poultry sector, and government officials. CBAIC was active from 2006 from 2009, 

implementing a variety of interventions across the country. Interventions included: a 

national media campaign targeting households with prevention and response messages, 

community mobilization and advocacy activities, and coordination with Indonesian 

government efforts to build capacity for pandemic preparedness.  

The first two years of the CBAIC program was conducted in nine provinces in the 

western half of Indonesia (North Sumatra, Lampung, Jakarta, Banten, West Java, Central 

Java, Jogjakarta, East Java, and Bali). In the third year (2009), CBAIC concentrated 

intensive intervention efforts in West Java. West Java was selected for intensive program 

activities due to its high poultry-to-human ratio, density of human population, and the 

presence of poultry production and trade routes spanning contiguous communities.  

The household and commercial poultry sector worker surveys were developed as 

part of the program evaluation for the intensive CBAIC efforts in West Java. 

Communities where intensive CBAIC program activities were not present were also 

surveyed for comparison (Central Java, Jakarta, and Banten). Although urbanicity was 

not identified by the surveys used in this dissertation, subdistricts were determined to be 

urban or rural using the Village Potential Survey (PODES), a complete enumeration of 

village characteristics for Indonesia which identifies villages (kota / desa) according to 
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their urban or rural designation.111 For the purposes of the studies in this dissertation, a 

subdistrict was classified as rural if more than 50% of the villages comprising the 

subdistrict were listed as rural by the 2011 PODES. Overall, approximately one-third 

(35.0%) of sampled subdistricts were primarily urban (<=25% of villages in the 

subdistrict were rural), and the approximately same proportion (36.7%) were primarily 

rural (76-100% of villages in the subdistrict were rural). Periurban subdistricts comprised 

the other third of the sample; approximately one-tenth of these subdistricts (10.3%) were 

more urban (26-50% of villages were classified as rural) and twice as many were closer 

to rural (51-75% of villages were rural).111 Urbanicity of each sampled region is detailed 

in Table 1. 

Table 1. Respondents living in urban or rural subdistricts within sampled regions from 
the 2008 CBAIC household survey. 

Region n % of sample % of region’s respondents 
living in rural subdistrict1 

West Java 1,512 53.2 73.4 
Central Java 520 18.3 63.9 
DKI Jakarta 403 14.2 15.1 
Banten 408 14.4 65.4 
1Urbanicity of subdistrict based on Village Potential Statistics (PODES) 2011 classification of 
villages within subdistrict (>50% villages classified as rural = rural subdistrict). Source: Badan Pusat 
Statistick data provided to the World Bank. Available at: 
http://microdata.worldbank.org/index.php/catalog/1826. Accessed on November 28, 2014. 
 

Behavioral Outcomes  

In 2008, the Food and Agriculture Organization of the United Nations (FAO) 

identified the need for qualitative research and fieldwork to establish feasible behavioral 

interventions for improving HPAI H5N1 biosecurity in developing counties.112 CBAIC 

conducted formative research to develop its interventions, including focus groups, in-

depth interviews, field observation, and consultation with local officials and national 

agencies. The outcomes identified as protective or high-risk behaviors by CBAIC are 



	   	  
	  

	   22	  

based on this research and are reflected in the surveys used in this dissertation, and key 

behavioral outcomes also are found in the literature concerning contexts outside 

Indonesia. 

Household poultry consumers and commercial sector poultry workers in 

Indonesia have frequent contact with live poultry and carcasses. Risk of contracting 

H5N1 virus can occur at multiple points during human-animal interface, from primary 

production (e.g., household-raised poultry, commercial farms), transport and slaughter, 

processing or preparation of carcasses (e.g., eviscerating and defeathering, deboning, 

chopping), and preparation for consumption in kitchens.95,113 One systematic review of 

the literature on human cases of H5N1 identified behavioral risk factors that included 

caring for household poultry, preparing or cooking poultry, visiting a live bird market, or 

living in close proximity to poultry.95 Selected protective behaviors and/or high-risk 

practices will be considered as behavioral outcomes in the statistical analyses conducted 

in this dissertation, but the prevalence of a wide range of behaviors will be presented as 

descriptive data.  

The literature does not consistently distinguish between outbreak and 

maintenance conditions in describing the prevalence of HPAI H5N1-related protective 

and high-risk behaviors. Studies in various countries (China, Vietnam, Thailand, 

Cambodia, Bangladesh, Nigeria, and Italy) that present descriptive data on behavioral 

outcomes do specify whether they take place in regions where HPAI H5N1 circulates 

among poultry,114–116 where outbreaks have not yet occurred,29,117 or during and 

immediately following HPAI H5N1 outbreaks in poultry.70,118 These studies are primarily 

face-to-face or telephone surveys, and may describe respondents’ self-reported practices 
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before and after they reported hearing about avian influenza (specified below). Studies 

that reported only on knowledge of recommended behaviors were not included in the 

literature presented here, but knowledge of protective actions and transmission routes will 

be covariates in the analyses conducted in this dissertation. These studies presented 

descriptive data on select behaviors among households70,114,117,118 and the commercial 

sector.29,115,119 The majority of surveys reporting prevalence of behaviors were conducted 

around 2008 as HPAI H5N1 was emerging in Southeast Asia. Prevalence of behaviors 

reported varied widely across to country, urbanicity, and according to respondents’ 

previous experience or knowledge regarding HPAI H5N1. 

 

Protective behaviors: Households. 

Hand-washing. A survey of household members in Thailand (n=196) found that 

77% of respondents reported that they washed their hands with water after handling live 

poultry before learning about avian influenza and slightly more (81%) did so after 

learning about avian influenza, but use of soap was not measured.117 A 2010 study of 

residents of urban Shenzhen (n=1,826) and rural Xiuning (n=2,572) in China found that 

use of soap for hand-washing was more common among urban respondents (64%) 

compared to those in rural areas (38%).116 

Disposal practices. A 2010 study among Cambodians (n=1,252) in regions where 

HPAI H5N1 outbreaks had occurred found that between 59.4% and 61.2% of respondents 

buried poultry that had suddenly died, with even more doing so after a recent outbreak 

(82.5% to 84.8%, depending on district). A smaller proportion burned their poultry before 

(1.1% to 2.9%) after (20.3% to 22.5%) the outbreak.118 A small study of female heads of 
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household (n=40) in Bangladesh found that only 12% of women buried carcasses before 

hearing about avian influenza, while 30% did so after learning about it. The majority 

disposed of carcasses in bushes or bodies of water before (88%) and after (70%) hearing 

about avian influenza.114 

 

High-risk practices: Households. 

Poultry roaming around the house. Poultry-keeping is a common household 

practice in Indonesia, found in rural as well as urban areas.120,121 A survey of Egyptian 

households found that nearly half (46.7%) of respondents reported the presence of 

poultry inside their home.122 Interviewer observation of poultry-owning households in 

Bangladesh found that the largest proportion of households kept poultry in the bedroom 

(46.0%), followed by the veranda (26.0%) and yard (15.0%).114 Over a third of poultry-

keeping households in Laos reported poultry being kept near (<5 m) or inside the home 

(39.8%).123 However, prevalence of poultry roaming freely (i.e., uncaged) around the 

home is not reported in surveys of Southeast Asian households.  For the survey used in 

this dissertation, the presence of uncaged poultry roaming in or around the home was 

directly observed by the interviewer, as were poultry droppings.  

Visiting live bird markets. The majority of respondents to a 2006 survey of 

Chinese households (n=3,310) reported purchasing poultry at live bird markets a few 

times a year or more frequently in two large cities where previous poultry outbreaks (and 

one human case) of avian influenza had occurred (81% in Guangzhou and 71% in Hong 

Kong).124 In the Hong Kong sample, an average of 15.6 chickens were purchased per 

household per year. Among these households, only a small proportion (7.5%) reported 
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touching the poultry during purchasing (a decrease from 11% in 2004).125  A concurrent 

study among five northern provinces in Vietnam (n=1,988) found that despite similar 

purchasing patterns compared to the Hong Kong sample (16.0 chickens per household 

per year), 68% of household member reported touching live poultry during the 

purchasing process.125 The 2010 survey in China by Xiang et al found a very low 

prevalence of direct contact with poultry or cages during purchasing at live bird markets 

(7.0%) in the urban area of Shenzhen; purchase at markets was not measured among rural 

respondents.116 

Handling sick or dead poultry. A very low proportion of rural residents in the 

Xiang et al survey (2010) reported that they frequently had direct contact with sick or 

dead poultry (5.0%).116 In the study among Cambodians who were asked to recall their 

practices before and after a recent HPAI H5N1 outbreak, significantly fewer (42.1%) 

reported touching sick or dead poultry with their bare hands compared to the year before 

(when 75.3% reported doing so). In the study of household members in Thailand by 

Olsen et al (2005), less than half of respondents touched sick or dead poultry with their 

bare hands (40%) before hearing about avian influenza and 14% did so afterward.117  

 

Protective behaviors: Commercial sector. 

Wearing protective equipment. A study among Nigerian poultry workers (n=140) 

found that despite universal awareness of avian influenza, few reported always wearing 

protective equipment when handling birds (11.4% used face masks, 10.7% used gloves, 

16.4% used boots or boot covers, and 0.7% used eye protection), though a greater 

proportion (60%) reported using protective outerwear.115 In Italy, a survey of poultry 
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workers (n=257) found greater use of protective equipment (61.1% used protective 

outerwear, 68.5% used face masks, 61.5% used gloves, 56.0% used boots or boot covers, 

and 43.2% used eye protection).29 

Hand-washing. The majority of Nigerian poultry workers (81.4%) reported 

always washing their hands, although soap use during hand-washing was not specified.115 

A smaller proportion of poultry workers in Italy reported routinely washing hands 

(62.7%), with soap use specified in this measure of hand-washing. 

Workplace cleaning. All live bird market vendors in a 2008 survey in India 

(n=105) reported that their workplace was cleaned daily (100.0%).119 A 2008 survey of 

Bangladeshi market vendors (n=310) reported that the highest proportion clean their 

stalls daily (78% in urban areas and 45% in periurban areas), although only water (rather 

than soap or disinfectant) was used by approximately a third of these vendors.126  

 

High-risk practices: Commercial sector. A limited number of surveys asked specifically 

about high-risk practices among commercial poultry workers, perhaps because workplace 

conditions are considered to have inherently high potential for exposure and protective 

behaviors are more actionable. Nonetheless, a few surveys included questions on the 

prevalence of structural or behavioral factors that contribute to potential H5N1 

transmission to workers or to the community.  

 Location of slaughtering spaces. The majority of live bird market vendors in the 

2008 survey in India reported slaughtering and defeathering poultry in a separate area of 

their stall (65.7%) instead of a doing so in a common area (34.3%) to limit 

contamination.119 
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Mixing of poultry. Mixing of poultry that arrive to the market on different days 

was not commonly practiced by vendors surveyed in India (25.0% reported doing so),119 

but the prevalence of this practice was not reported by other surveys of vendors, 

slaughterers, or trader/transporters. 

 Acceptance or sale of sick/dead poultry. Poultry workers surveyed in India 

reported nearly unanimously that poultry were not accepted for sale if dead (100.0%) or 

sick (98.1%).119 Sale of sick poultry was common among retailers in urban (58.0%) and 

periurban (49.0%) live bird markets in Bangladesh.126  

 
Independent Variables  

Households: Individual-level determinants. 

Perceived risk. The majority of surveys measuring avian influenza risk 

perceptions do not operationalize the concept according to standard measures in the risk 

communication literature. Exceptions are studies by de Zwart et al, which were grounded 

in Protection Motivation Theory and constructed risk perception scores according to 

perceived severity and perceived susceptibility.24,127 The 2007 study by the authors found 

that mean risk perception scores varied by country and were higher in Europe (mean = 

3.21, 95% CI: 3.17-3.25) compared to Asia (mean = 3.03, 95% CI: 2.97-3.08).127 Liao et 

al (2011) tested a theoretical model that included perceived susceptibility (likelihood of 

contracting avian influenza, measured on a scale of 1 to 7) and worry (agreement with 

statements measured on a scale of 1 to 5; statements assessed whether respondent is 

scared of catching avian influenza, and friends have expressed worries about avian 

influenza.) Average perceived susceptibility scores were reported according to female 

(mean = 3.25, SD:1.33) and male (mean = 3.14, SD: 1.33) respondents, which did not 
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differ significantly by gender. Women were significantly more worried about avian 

influenza (mean = 2.89, SD: 0.61) compared to men (mean = 2.80, SD:0.62) (p<0.05).80 

One 2007 study in Israel divided respondents according to whether they lived in 

an area that was affected by a recent H5N1 outbreak compared to the nationwide 

population, in a similar manner as the studies in this dissertation will divide respondents 

according to “maintenance” or outbreak subdistricts of residence (although Israel is not 

considered to be in routine “maintenance” conditions, as Indonesia is, because H5N1 is 

not endemic in poultry in Israel).8 Perceived risk for human to human transmission was 

lower in the affected area compared to the nationwide population (34.9% compared to 

51.4%, respectively, believed H5N1 was easily transmitted between humans), although 

perceived risk of pandemic outbreak was low in affected areas (22.8%) as well as 

nationwide (29.5%). Perceived likelihood of infection and perceived severity (i.e., 

likelihood of dying) if infected was not measured in this sample. 

A 2004 telephone survey among households in Hong Kong asked respondents to 

make probability estimates of the health risk of buying live poultry (e.g., <26, 26%-50%, 

or >51% likelihood of getting sick).32 These estimates produced lower risk estimates than 

items in the same survey that asked respondents to consider the odds of getting sick from 

buying live chickens on a Likert-type scale (ranging from “never” or “very unlikely” to 

“very likely”). These questions were asked of all respondents, not just those who 

purchased live poultry. Questions about respondents’ perceptions of their personal risk 

were not conditioned on whether they engaged in this behavior or not, although a 

separate item did assess perceptions of objective risk (i.e., agreement with the statement 

“buying live chickens is risky to health”). Perceived likelihood of infection was low (61% 
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believed it was unlikely, very unlikely, or they would never be infected), as was 

perceived objective risk (36% agreed that buying live chickens was risky to health).32 A 

separate study was conducted in 2005-2006, comparing Hong Kong residents to those in 

the city of Guangzhou.124 This survey found no significant differences between cities in 

the low proportion who felt they were likely, very likely, or certain to be at risk of 

contracting avian influenza after purchasing live poultry (22.0% in Hong Kong and 

25.0% in Guangzhou). 

In an attempt to measure changes in risk perception over the course of an 

outbreak, a study among Vietnamese female heads of household asked respondents to 

retrospectively describe their personal and social anxiety during the outbreak (January-

February 2004) and at the time of the survey (July 2004).128 Personal anxiety was 

reported as higher during the outbreak (59% felt very concerned for themselves or their 

families) compared to months after the initial outbreak had passed (20% felt very 

concerned, while 23% felt unconcerned). Respondents’ perception that avian influenza 

posed a risk to Vietnamese consumers in general was also measured (conceptualized as 

“social anxiety” by the researchers). Three-quarters of respondents felt that avian 

influenza was a very serious threat to consumers in general during the height of the 

outbreak, although this measure of social anxiety at the time of the survey was not 

reported.128 A 2010 study among urban, semi-urban, and rural respondents in Laos 

combined data from households and poultry workers.30 The study does not provide its 

definition of perceived risk in the methods nor in a related paper by the authors from 

2007,123 but did find significantly higher perceptions of avian influenza for Laos in rural 

areas (60.3% perceived Laos to be at risk of avian influenza) compared to urban areas 
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(49.3%). Rural respondents had higher perceptions of avian influenza risk at home 

(68.2%) compared to urban respondents (60.3%), but this difference was not 

significant.30  

Self-efficacy. A web survey conducted between 2006 and 2007 in the Netherlands 

used a generalized self-efficacy measure on a scale of 1 to 5 (as opposed to a task-based 

self-efficacy index) to assess whether respondents were sure that they could protect 

themselves from avian influenza when it arrived in the Netherlands.24 The mean self-

efficacy score in the Netherlands was 2.23 (95% CI; 2.20-2.27). A 2007 study by the 

same authors found that self-efficacy for protecting oneself from avian influenza was 

higher in Asian countries (mean = 2.92, 95% CI: 2.87-2.96) and lower in the Europe 

(mean = 2.46, 95% CI:2.41-2.50).127  

Measuring self-efficacy alongside risk perceptions was rare in the literature on 

avian influenza attitudes and behaviors, but similar studies of respiratory disease 

outbreaks (i.e., Pandemic 2009 H1N1, SARS, and seasonal influenza) and vaccination 

have included self-efficacy in their models.82,129  

Response efficacy. In addition to self-efficacy, one study by de Zwart et al 

reported perceived response efficacy as an independent variable in order to be consistent 

with Protection Motivation Theory, but did not define the measure in any related papers 

nor is the original Dutch questionnaire available.127 The authors’ 2007 study comparing 

avian influenza risk perceptions in Europe and Asia found that perceived response 

efficacy was significantly higher among respondents from Asian countries (China, Hong 

Kong, Singapore) (mean = 2.92, SD: 2.87-2.96) than those in Europe (Denmark, Poland, 
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the Netherlands, the United Kingdom, and Spain) (mean = 2.46, SD: 2.41-2.50, 

p<0.001).127  

Although examples of validated measures for response efficacy are not found in 

the pandemic literature, Witte provides examples of how questions are constructed to 

measure considerations of the efficacy of protective behavior for other health threats (i.e., 

“I believe condoms will prevent HIV contraction.”).130 A similar measure for avian 

influenza might be, “I believe washing hands with soap can prevent transmission of avian 

influenza from birds to humans.”).  Brewer et al (2007) include perceived response 

efficacy in a meta-analysis of risk perceptions and behavioral outcomes related to 

vaccination, noting that any responses to the threat of a pandemic might seem less 

imminent than in the relationship between precautionary behavior (i.e., vaccination) for 

seasonal influenza.39,51 

 

Commercial sector: individual-level determinants 

Perceived risk. Most risk perception measures were on five-point Likert-type 

scales, but varied in the way they defined perceived risk. Perceived risk is conceptualized 

as two separate measures: perceived seriousness (severity) of the disease, and perceived 

susceptibility (or likelihood or fear about contracting a disease).  

A 2008 survey of poultry market workers in India asked whether they thought 

avian influenza was a serious disease (five-point Likert-type scale, ranging from disagree 

to agree). Over one-third (39.0%) disagreed with this statement.119 The majority of 

Nigerian poultry workers agreed that avian influenza was a serious and preventable 

disease (78.6%).115 
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Poultry workers in Italy had low perceived risk of contracting avian influenza 

while performing work duties (mean = 3.2 on a scale of 1 to 10).29 Fear of getting avian 

influenza was measured on the same 10-point scale in a 2008 study of poultry workers in 

Nigeria, with a median rating of 5 (mean was not reported).115 A study among Nepalese 

poultry workers found that the majority expressed fear about being infected with avian 

influenza; 44% were very afraid and 18% were rather afraid (mean = 3.72, SD 1.40 on a 

5-point scale).131  

Commercial sector: structural determinants 

Little quantitative data has been previously published on the structural factors 

present in Indonesia’s commercial poultry supply chain. Unpublished formative research 

has been performed by USAID, FAO, and other agencies to inform interventions 

(including CBAIC), particularly among farmers.100,132,133 One qualitative study by 

Padmawati and Nichter (2008) focuses on responses of community members, including 

farmers and distributors, to avian influenza in Central Java.134 The study of commercial 

poultry sector workers in this dissertation will provide detailed descriptions of the 

structural features of occupational environments for Indonesian poultry workers in 

addition to behavioral outcomes. Similar data is available in the literature to some extent 

for other countries (see below). 

Urban / rural region. Urbanicity was associated with knowledge of avian 

influenza risk among poultry workers in Nigeria135 and Bangladesh.136 Additionally, 

urban/rural status predicted good biosecurity practice among poultry workers in India.119  

 Live bird market environments. Environmental samples taken in 2007 and 2008 

from 83 markets in 3 provinces of West Java, Indonesia found that the presence of 
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wooden tables was associated with HPAI H5N1 contamination, as was the presence of 

Muscovy ducks or more than 200 ducks (other than Muscovy).137 Protective factors that 

approached significance included the daily disposal of poultry waste, having segregated 

zones for poultry delivery, holding, slaughter, sale, and waste disposal, and stacking 

poultry cages vertically instead of side by side. Structural risk factors for contamination 

that approached significance were the presence of pigeons, mixing bird species in the 

same cages, and slaughtering birds in the market.137  

 Poultry collection.  Qualitative interviews conducted in Thailand during 2008 and 

2009 described poultry collectors picking up a minimum of 25-30 chickens per farm, 

with transactions usually occurring at the farm gate.138 Collectors reported mixing 

chickens from different sources for 2 days to 1 month at home where they stored poultry 

for distribution. Cleaning and disinfecting coops was rare, and difficult-to-clean bamboo 

crates were frequently used.138  

 Slaughterhouse conditions. Qualitative interviews among Thai slaughterers found 

that traditional slaughterhouses operated at the worker’s home with basic facilities and 

limited equipment. According to the study, traditional slaughterhouses process between 

40 and 100 chickens per day in Thailand, and slaughterers may also be market vendors or 

trader/transporters.138   

 

Conceptual Framework 

The guiding framework for the behavioral concepts presented in this dissertation 

relies on Protection Motivation Theory (PMT). PMT is the theoretical framework that 
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includes these dimensions used in other studies regarding respiratory disease outbreaks 

such as avian influenza, SARS, and vaccination.18,23,24  

PMT encompasses two cognitive processes involved in the development of 

motivation to take protective action – threat appraisal and coping appraisal.58,139,140 Threat 

appraisal is the perception that one is personally vulnerable to disease in combination 

with perception of disease severity. Coping appraisal is the belief about the efficacy of 

the intervention or recommended response, as well as self-efficacy and response cost.  

PMT is useful because it can account for observations of seemingly counterintuitive 

or maladaptive responses to a health threat.141 The strength of association between threat 

appraisal (i.e., risk perception) and subsequent behavior has been mixed in the literature. 

A possible explanation suggested by Milne et al (2000) is that an individual may feel 

vulnerable to a health threat, have a high perceived risk, and subsequently adopt a 

protective behavior.58 Once a behavior is adopted, they no longer report feeling a threat. 

Therefore, it is possible to observe: 

• Individuals with low objective risk (due to protective behaviors) but who have 

maintained high threat appraisal; these individuals may provide useful 

information about successful maintenance of protective behaviors. 

• Individuals with low objective risk (due to protective behaviors) who have 

become complacent and no longer perceive a threat; this is a potentially volatile 

group in terms of changes in objective risk and shifting perceptions. 

• Individuals with high objective risk (due to high-risk behaviors) who have low 

threat appraisal and are overly confident; as with the group above, these 

individuals have a high propensity for change. 
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• Individuals with high objective risk (due to high-risk behaviors) and have high 

threat appraisal but exhibit fatalism; this group will be the most difficult to reach 

using health communication campaigns alone, as their low efficacy may often be 

due to a very real lack of resources and require structural interventions. 

 

Rimal & Real (2003)’s Risk Perception Attitude (RPA) Framework categorizes 

individuals according to their levels of efficacy and risk perception.142 It establishes four 

attitudinal groups that vary according to their motivation to, and likelihood of, engaging 

in protective behavior:  (a) responsive individuals, with high perceived risk and high 

efficacy beliefs, who are the most likely to follow recommended, positive health 

behaviors; (b) those with an avoidance attitude who have high levels of concern about 

risk but low levels of efficacy, decreasing their motivations to engage in protective 

behavior; (c) those with a proactive attitude, engaging in protective behaviors due to their 

high efficacy despite low risk perceptions; and (d) those with an attitude of indifference, 

who don’t perceive themselves to be at risk but would have low levels of efficacy 

regardless.  

 
Table 2. Clusters of risk and efficacy attitudes  
Risk Perception Attitude Framework (Rimal & Real, 2003). 
 

Perceived Risk 
(Susceptibility*Severity) 

Efficacy Beliefs  
(Self-Efficacy* Response Efficacy) High Low 

High Responsive Proactive 
Low Avoidant Indifferent 

Rimal  RN, Real K. Perceived risk and efficacy beliefs as motivators of change. 
Health Communication Research, 2003; 29(3):370-399 
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The RPA framework will help to inform audience segmentation of the study 

population, as groups demonstrating specific high-risk or protective behaviors may be 

comprised of particular attitudinal dimensions. Initial analysis of the population-based 

dataset used for this study revealed an inconsistent relationship between these variables; 

while risk perception appears to have independent associations with several risk 

behaviors, self-efficacy does not have the same magnitude, nor does it modify risk 

perception in a consistent direction. It may be that categorizing respondents according to 

the attitudinal combinations put forth by RPA will provide a more coherent explanation 

of the role of self-efficacy. One study using the RPA framework did not include response 

efficacy and perceived severity (only perceived susceptibility and self-efficacy) in its 

computation of attitude groups.143 Another operationalized an overall “efficacy belief” by 

using the product of self-efficacy and response efficacy scores.142 If perceived risk 

variables are not highly correlated (Pearson’s product-moment correlation coefficient:     

-0.30 < r < 0.30), or similarly, if efficacy variables are not correlated, it may be of 

interest to examine perceived susceptibility and severity (or self-efficacy and response 

efficacy) in separate cluster analyses, in addition to those that include their interaction. 

Other studies have found interactions between risk and efficacy perceptions using 

PMT. For example, self-efficacy has been found to have a significant impact when low 

response efficacy is reported, but not under conditions of high response efficacy.144 The 

studies in this dissertation will use the clusters of efficacy and risk perception defined by 

the RPA framework within PMT (Figure 1), which may have implications for the design 

of health communication campaigns that differentiate between these audience segments 

and may require targeted public health approaches to behavior change. 
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The RPA Framework is based in another threat and efficacy-based model, the 

Extended Parallel Process Model (EPPM). EPPM was developed based on PMT and 

therefore similarly considers risk perceptions (susceptibility and severity) and efficacy 

beliefs (self-efficacy and response efficacy).57,130 Importantly, EPPM was created to 

examine the role of these factors in predicting responses to fear-inducing stimuli, 

specifically in health communication research using messages with fear appeals.  

PMT was selected for use as the dominant theoretical orientation, instead of 

EPPM, for this dissertation for several reasons. First, this is not an evaluation of any 

specific health communication campaign or direct fear appeal (although local 

intervention activities will be included as a covariate). A study designed to directly test 

the effectiveness of health communication campaigns occurring in the region would be 

appropriately grounded EPPM. Messages that were being broadcast during the study 

period may have included news coverage of outbreaks in other regions (i.e., fear-inducing 

stimuli), but health communication campaign messages were primarily designed to 

improve knowledge about HPAI H5N1 and build individual and collective efficacy 

beliefs. Second, individual reactions to specific fear appeals is perhaps more relevant in 

studies of acute outbreaks; in a “maintenance” scenario, the lack of fear inducements is of 

concern. Comparisons between maintenance and outbreak subdistricts within this dataset 

may be able to test the role of fear-inducing stimuli (of outbreaks) compared to none (in 

maintenance conditions), but small sample sizes in outbreak subdistricts will prove 

challenging. Therefore, the majority of analyses will be limited to maintenance 

conditions only, guided by findings in the previous literature that examine outbreaks.  

Finally, the few studies that are guided by theory and measure risk perceptions and self-
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efficacy in respiratory disease outbreaks also use PMT.15,18,39,145 One of the purposes of 

dissertation is to determine whether the results obtained in “maintenance” conditions 

compared to the existing literature in outbreaks, and echoing a similar theoretical 

framework will make it easy to call back to previous studies by other authors. 

 This dissertation is primarily to test the role of these attitudes as determinants of 

behavioral outcomes related to HPAI H5N1, but additionally considers social and 

structural factors. According to the conceptual framework guiding this research (Figure 

1), individual-level attitudes are considered to be mediating processes between an 

individual’s social and structural context and their ultimate behavioral outcomes. These 

studies will include the available social and structural measures that are significant in 

initial bivariate analyses as covariates. It is possible that interactions between these 

multiple levels on the framework exist, and provide opportunities for future studies after 

the hypotheses regarding attitudinal categories defined by the Risk Perception Attitude 

Framework are tested in this dissertation. As an initial example, the final study in this 

dissertation on commercial poultry sector workers will test the hypothesis that structural 

conditions (i.e., the physical infrastructure of the workplace) and social features (i.e., 

collective efficacy) of the occupational environment be considered in models testing 

individual attitudes as predictors. 

 Therefore, the first study in this dissertation, Predictors of high-risk practices and 

protective behaviors in households for ongoing containment of highly pathogenic avian 

influenza, will test the associations between threat appraisal and coping appraisal 

variables in “maintenance” conditions (subdistricts where no poultry outbreaks have 

occurred in the past three months, yet avian influenza remains endemic in the region), 
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including individual factors as covariates. The second study, Application of the risk 

perception attitude framework to audience segmentation for HPAI H5N1 risk 

communication to households in Indonesia, will group respondents into “clusters” or 

“audience segments” defined by interactions between threat appraisal and coping 

appraisal variables, to test whether these clusters differ significantly according to 

individual factors (e.g., demographics) as well as behavioral outcomes. The role of threat 

and coping appraisal variables is less well established for a fifth “audience segment,” 

commercial poultry workers. Therefore the third study, Attitudinal and structural 

determinants of HPAI H5N1 risk and protective behaviors by commercial poultry sector 

workers in Indonesia, will incorporate two additional of social and structural 

determinants into its hypotheses: perceived collective efficacy in the workplace and the 

neighborhood, and structural features of the workplace.  

The results of these three studies will provide a basis for future research to 

explore the role of social networks (and their role in perpetuating social norms) and 

additional structural factors (the media, government agencies, and the healthcare sector) 

as determinants of a respondent’s “audience segment” and, ultimately, behavioral 

outcomes related to HPAI H5N1 in endemic regions.
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Figure 1. Framework for Determinants of HPAI H5N1 Risk and Protective Behaviors. 	  

 



 
AIMS & HYPOTHESES 

Aim 1: Compare the prevalence of high-risk and protective behaviors during 
infectious disease outbreak and maintenance conditions. 
 
H0 1.1: Individuals not living in close proximity to confirmed HPAI H5N1 cases will not 
be more likely to engage in high-risk behaviors compared to individuals living in close 
proximity to confirmed HPAI H5N1 cases. 
 
H0 1.2: Individuals not living in close proximity to confirmed HPAI H5N1 cases will not 
be less likely to engage in protective behaviors compared to individuals living in close 
proximity to confirmed HPAI H5N1 cases. 
 
Aim 2: Determine whether known attitudinal predictors of high-risk and protective 
behaviors during an infectious disease outbreak are also predictive of these 
behaviors during a maintenance period of infectious disease management. 
 
H0 2.1: In maintenance conditions, individuals who have high perceived susceptibility to 
HPAI H5N1 infection will not differ in high-risk and protective behaviors compared to 
individuals who have low perceived susceptibility to HPAI H5N1 infection.  
  
H0 2.2: In maintenance conditions, individuals who have high perceived severity of 
HPAI H5N1 will not differ in high-risk and protective behaviors compared to individuals 
who have low perceived severity of HPAI H5N1. 
  
H0 2.3:  In maintenance conditions, individuals who have high self-efficacy to protect 
themselves from HPAI H5N1 infection will not differ in high-risk and protective 
behaviors compared to individuals who have low self-efficacy to protect themselves from 
HPAI H5N1 infection.. 
   
H0 2.4: In maintenance conditions, commercial poultry workers with high perceived 
collective efficacy will not differ in high-risk and protective behaviors compared to 
poultry workers with low perceived collective efficacy. 
 
Aim 3: Determine whether interactions between attitudinal predictors define 
distinct audiences that differ in frequencies of high-risk and protective behaviors 
during a maintenance period of infectious disease management.  
 
H0 3.1: In maintenance conditions, “responsive” individuals (high perceived risk, high 
self-efficacy) will not be more likely to engage in protective behaviors compared to other 
attitudinal groups. 
  
H0 3.2: In maintenance conditions, “responsive” individuals (high perceived risk, high 
self-efficacy) will not be less likely to engage in high-risk behaviors compared to other 
attitudinal groups. 



	   	  
	  

	   42	  

 
H0 3.3. In maintenance conditions, “indifferent” individuals (low perceived risk, low self-
efficacy) will not be less likely to engage in protective behaviors compared to other 
attitudinal groups. 
  
H0 3.4. In maintenance conditions, “indifferent” individuals (low perceived risk, low self-
efficacy) will not be more likely to engage in high-risk behaviors compared to other 
attitudinal groups. 
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CHAPTER 2   
 

METHODS 
 

Survey Design and Recruitment Procedure 

CBAIC contracted with a private survey research firm, AC Nielsen Indonesia 

(Nielsen), to conduct a series of cross-sectional surveys of Javanese households 

(consumers and backyard poultry breeders) and commercial sector poultry workers in 

2008 and 2009. The studies presented in this dissertation contain data from the surveys 

conducted from August to September, 2009. In-person interviews were conducted in 

Bahasa Indonesia (Indonesian language) by study personnel employed by Nielsen.  

Heads of household. A household survey measured self-reported data on 

respondents’ knowledge, attitudes, and risk-related behaviors regarding avian influenza 

and demographic information. Fieldworkers also recorded observations about household 

conditions (e.g., the presence of poultry, running water and housing materials, and soap). 

The survey contained 232 questions and took approximately one hour to complete, 

although some respondents may have answered fewer questions due to skip patterns. 

Survey interviewers asked to speak to the woman in charge of the household. The female 

head of household was then asked if they were in charge of caring for any poultry owned 

by the home (classified as “backyard poultry breeders”). Male respondents were surveyed 

as the head of household if they were primarily in charge of taking care of poultry owned 

by the household (“backyard poultry breeders,” as reported by the female head of 

household). Female respondents were surveyed as the head of the household if poultry 

was not raised by the household (classified as “consumers”), or if they identified 
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themselves as being in charge of taking care of poultry owned by the household 

(“backyard poultry breeders”).  

Commercial poultry sector workers. Data on commercial poultry sector worker 

attitudes and practices were obtained from a survey of wet market vendors (n=439), 

poultry slaughterers (n=534), and traders/transporters of poultry (n=512). This survey 

contained 292 questions and took approximately one hour to complete, although 

respondents answered only a portion of the questions due to skip patterns and occupation-

specific items. 

Consent procedures. No monetary incentives were provided to the respondents. A 

waiver of written, signed consent was obtained from the Johns Hopkins School of Public 

Health Institutional Review Board because of low literacy levels among participants. An 

information sheet (Table 1) was read to the respondent to obtain consent, and a card 

containing contact information for the study supervisors was provided.  

Table 1. Informed consent script for Community-Based Avian Influenza Control 
program surveys (English language translation), August-September 2009. 

Good morning/afternoon/evening. Thank you for taking the time to talk with me. My 
name is _________ (SHOW ID). I am an interviewer from Nielsen Indonesia, a private 
market research company that conducts studies on all kinds of topics in Indonesia. We 
are here today to interview people about poultry production and consumption practices, 
as well as diseases in poultry and other animals. The information that we collect will be 
used to design programs that can improve poultry practices and health for households 
in Indonesia. 

You have been selected completely at random, much like picking an orange out of a 
basket. Your participation in this interview is important, but you are free to take part or 
not. If you decide to take part, I will ask you questions about yourself, poultry raising 
and consumption practices, what you know and what you have heard about disease in 
poultry and how to keep poultry and family healthy. The information that you share with 
me today will not be shared with other people and will be compiled with information 
from other respondents. Please know that there are no right or wrong answers. Please 
just provide your honest answer to the best of your ability. You should feel free not to 
answer any question that you do not want to or to stop our talk at any time. Our talk will 
take about one hour. 
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Sampling Frame 

Slightly different methodologies were used to recruit heads of households in 

CBAIC program vs. non-program areas. In the five program districts (Ciamis, 

Tasikmalaya, Bandung, Bandung Barat, and Garut) (n = 1,000), 10 subdistricts (villages) 

were randomly selected from a list of CBAIC’s program-intensive subdistricts. Within 

each subdistrict, 20 households were randomly selected using an interval recruitment of 

1:5 (Figure 1a). In non-program areas (n = 1,842), respondents were recruited from 

August to September 2009 using a multistage random sampling frame (Figure 1b). 

Nielsen randomly selected 4-6 political subdivisions, or regencies (kabupaten), within 

each province, depending on total number of regencies within the province. Within each 

regency, Nielsen randomly selected 4-5 districts (kecamatan) using a probability 

proportional to size (PPS) technique. Within each district, 2 subdistricts were randomly 

sampled using PPS. For poultry consumers, 10 households in each subdistrict were 

randomly selected using an interval recruitment of 1:5. Female heads of household 

(“poultry consumers”) were interviewed in sampled households (n = 1,423). For 

household poultry owners (“backyard poultry breeders”) (n = 1,420), Nielsen randomly 

selected 2-4 respondents (male or female) in each subdistrict to interview. 

Commercial poultry sector workers. Half (49.0%) of interviews for commercial 

poultry sector workers were obtained during the door-to-door household survey described 

above during August and September of 2009) (Figures 1a and 1b). Household members 

who worked in the commercial poultry sector were identified and interviewed in Bahasa 

Indonesia (Indonesian language) by study personnel employed by Nielsen. Additional 

respondents were recruited at worksites in sampled subdistricts, including vendor stalls at 



	   	  
	  

	   46	  

wet markets (26.9% of the sample), slaughter areas in markets (7.9%), slaughterhouses 

(9.4%), and collector yards (3.9%) (Figures 1a and 1b).  

 

 
 

 

 

 

 

 

 

 
 
 
 
  

 

Figure 1b. Sampling frame for non-program areas in Java, Indonesia. 
Community-Based Avian Influenza Control household and commercial 
poultry sector surveys, 2009. 

Figure 1a. Sampling frame for program areas in Java, Indonesia. 
Community-Based Avian Influenza Control household and commercial 
poultry sector surveys, 2009. 
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Variable Construction 
 
Dependent variables. Dependent variables for the studies in this dissertation are risk and 

protective behaviors performed by heads of household or by commercial poultry sector 

workers (Table 2). They include conditions or actions that expose themselves, families or 

communities to live poultry, poultry waste, potentially sick poultry or poultry that had 

died suddenly, and hygiene behaviors (e.g., hand-washing).  

 Households. The interviewer independently observed whether poultry roamed 

freely around the house and whether poultry droppings were visible.  Respondents in 

households that owned poultry reported whether they had reported previous poultry 

deaths to the head of the neighborhood and/or village authorities, and those who 

slaughtered poultry in the house reported whether they consistently disposed of the solid 

and liquid poultry waste in a proper manner (buried, burned, or thrown in the trash), or 

engaged in high-risk disposal practices, such as throwing it into rivers or the gutter, or 

using as fish food.  

All respondents were asked about their use of soap the last time they prepared 

poultry for consumption (spontaneous and aided responses combined): before or after 

preparing poultry, before or after preparing eggs, to clean cutting board or work surfaces 

and to clean knives or utensils. A summary score was created from responses. Those who 

owned poultry were asked about their use of soap (spontaneous and aided response 

combined): after defeathering birds, after handling poultry or birds, after cleaning cages, 

after burying dead birds, after slaughtering poultry, and to wash a vehicle used to 

transport birds. A summary score was created from these responses. Respondents who 

purchased live poultry from markets reported whether they held the live bird before 
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buying (always/sometimes vs. never) and whether they brought the live poultry home (vs. 

having it slaughtered before returning home).  

Commercial poultry sector workers. Total instances of soap use was a summary 

variable of the number of uses of soap that poultry workers reported (spontaneously and 

aided) performing at the end of the workday. For vendors, instances of soap use included 

using it to scrub cages, stall surfaces, utensils, clothes, and hands after touching poultry 

or before eating. Slaughterers reported on their use of soap to scrub cages, stall surfaces, 

utensils, the floor, clothes, footwear, body, and hands before eating.  For traders, 

instances of soap use included using it to scrub vehicle tires, vehicle interiors, crates, 

shoes, clothes, footwear, body, hands after touching poultry, before eating, and before 

smoking.  

 Recent disinfectant use was measured by whether vendors, slaughterers, and 

traders had used disinfectant in the past seven days (yes/no).  

Proper disposal of solid poultry waste (i.e., feathers, droppings) was measured as 

a dichotomous variable. Among vendors, proper disposal was defined as gathering waste, 

putting it in a plastic bag, throwing waste in bins, or burning it. Among slaughterers, 

those who dispose of solid poultry waste in bins or buckets, or burn or bury the waste 

were considered to have disposed of waste properly, as opposed to other disposal 

methods (e.g. sell for catfish feed or fertilizer). Traders were asked to report how they 

disposed of poultry waste when they cleaned their vehicles; high-risk disposal included 

nothing, throwing it on the road or in the river, or leaving it in the washing area; 

appropriate disposal practices were burning, burying, or wrapping poultry waste in plastic 

before disposal.  
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Vendors and traders were asked to report on whether they took unsold poultry 

home at the end of a workday (yes/no). Slaughterers’ use of protective equipment was a 

summary variable of the total number of protective items worn while working (gloves, 

shoes, boots, aprons, or special clothing). Traders’ vehicle tires and crates were inspected 

by the survey interviewer to determine if they were clean (yes/no).  

Table 2. Operationalization of selected dependent variables. 
Dependent Variable Definition Survey Question Operationalization 
High-Risk Behaviors 
(Households) 

   

Routine exposure to 
live poultry 

Poultry are 
uncaged and roam 
freely in the home 
environment. 

(Interviewer observation.)  
Observe if there are any 
poultry walking freely 
around the house. Record 
as observed even if 
poultry are not owned by 
household.  

Dichotomous 
0 = No chickens observed  
1 = Chickens observed 

Routine exposure to 
poultry waste 

Poultry waste is 
present in the 
home environment. 

(Interviewer observation.) 
Do you see poultry dirt 
(such as droppings, what 
else?) around the house? 

Dichotomous 
0 = No 
1 = Yes 

    
Protective Behaviors 
(Households) 

   

Soap use after 
exposure to poultry 
(carcass) 

Use of soap during 
food preparation 
 
 

On which occasions did 
you use soap when 
handling poultry 
yesterday / the last time 
you handled poultry? 
(Among those reporting 
any soap use, n = 2,041) 
 
 

Summary score (range 0 to 7), combined 
spontaneous and aided responses.  
Before preparing poultry = 1 
After preparing poultry = 1 
Before preparing eggs = 1 
After preparing eggs = 1 
To clean cutting board used to prepare 
the poultry = 1 
To clean knife and utensils used to 
prepare the poultry = 1 
 

Soap use after 
exposure to poultry 
(live) 

Use of soap after 
touching live 
poultry or 
materials. 

On which occasions did 
you use soap when 
handling poultry 
yesterday / the last time 
you handled poultry? 
(Among those reporting 
any soap use, n = 2,041) 
 

Summary score (range 0 to 6), combined 
spontaneous and aided responses. 
After slaughtering poultry = 1 
After removing poultry’s feathers = 1 
After cleaning poultry cage = 1 
After burying dead chicken = 1 
To wash vehicle used to transport poultry 
= 1 
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Reporting of 
potential HPAI 
H5N1 infection in 
poultry 

Poultry owners 
who had chickens 
or other poultry die 
in the past six 
months reported  

The last time you had 
dead chicken or poultry 
what did you do with it? 
(Among households 
raising poultry that had 
dead chickens / other 
poultry in household in 
the past six months, n = 
162) 

Dichotomous, affirmative response to 
prompted option: “told/reported to village 
authority” or “told/reported to other: 
“head of neighborhood association;” 
“neighbors.” 
0 = Not reported  
1 = Reported  

High-Risk Behaviors 
(Poultry Workers) 

   

Exposing family / 
neighbors to H5N1 
virus from 
workplace. 

Bringing 
potentially H5N1-
exposed poultry 
home from 
workplace. 

What do you do with the 
live birds that you don’t 
sell in the day? 

Dichotomous, affirmative response to  
prompted option “bring them back 
home.” 
0 = Does not bring unsold poultry home 
1 = Brings unsold poultry home 

Protective Behaviors 
(Poultry Workers)  

   

Disinfectant use Use of any 
disinfectant in the 
past seven days. 

Have you used any 
disinfectant during the 
last week? 

Dichotomous 
0 = Used no disinfectant 
1 = Used disinfectant 

Proper disposal of 
poultry waste 

Vendors 
Throwing solid 
poultry waste into 
bins, burying, or 
burning. 
 
Slaughterers 
Disposing of solid 
poultry waste in 
bins or buckets 
 
Transporters 
 

Vendors 
What do you do with the 
poultry droppings and 
loose feathers? 
 
 
Slaughterers 
Where do you dispose of 
the solid poultry waste?  

Vendors 
Dichotomous 
0 = Nothing, left in cages, thrown into 
street 
1 = Thrown into market bins, buried, or 
burned 
Slaughterers 
Dichotomous 
0 = Open area in market or outside the 
market, no bins or container 
1 = Bins provided by the market or 
slaughterhouse, bin/bucket by the stall 

Soap use Use of 
soap/detergent on 
self, workspace, or 
equipment last 
time worked with 
poultry.  
 
 

Vendors 
On which occasions did 
you use detergent or soap 
yesterday or the last time 
you were selling poultry? 
 
 
 
 
 
 
Slaughterers 
On which occasions or 

Summary score (range 0 to 8), combined 
spontaneous and aided responses. 
Vendors 
To scrub cages = 1 
To scrub surfaces = 1 
To wash utensils = 1 
To wash hands after touching poultry = 1 
To wash hands before eating = 1 
To wash hands before smoking = 1 
To wash clothes before going home = 1 
To wash footwear before going home = 1 
Slaughterers 
To scrub cages = 1 
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for what did you use 
detergent or soap 
yesterday or the last time 
you slaughtered poultry? 
 
 
 
 
 
Transporters 
On which occasions or 
for what did you use 
detergent or soap 
yesterday or the last time 
you transported poultry? 
 
 

To scrub stalls = 1 
To wash utensils = 1 
To wash floor = 1 
To wash hands before eating = 1 
To wash hands before smoking = 1 
To wash clothes before going home = 1 
To wash shoes before going home = 1 
To bathe before going home = 1 
Transporters 
To scrub tires = 1 
To scrub inside vehicles = 1 
To scrub crates = 1 
To wash hands after touching poultry = 1 
To wash hands before eating = 1 
To wash hands before smoking = 1 
To wash shoes before going home = 1 
To bathe before going home = 1 
 

 
Independent variables. 

Psychosocial determinants of risk and protective behavior that have been 

demonstrated in the literature during respiratory disease outbreaks were analyzed as 

predictors of behavioral outcomes (Table 3). These variables were measured on 5-point 

Likert scales and included: perceived severity of HPAI H5N1 (the likelihood that a 

person might die if infected 1 = definitely will get better , 5 = definitely will die); 

perceived susceptibility (the likelihood of self or family member getting infected, 1 = 

definitely will not get infected, 5 = definitely will get infected); and self-efficacy 

(confidence that one can protect self or family from becoming infected, 1 = not confident 

at all, 5 = very confident). Additional potential predictors included perceived collective 

efficacy (confidence that HPAI H5N1 can be prevented in one’s neighborhood, 1 = not 

confident at all, 5 = very confident), previous experience with dead poultry in the past 6 

months (among poultry-raising households) (dichotomous), knowledge of exposure 
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routes of H5N1 to humans (summary score, range 0-8), and knowledge of protective 

measures (summary score, range 0-8). 

For the second study in this dissertation, household respondents’ cluster 

membership was the predictor of interest as defined by their self-reported perceived risk 

and self-efficacy scores. Respondents were separated into four groups using cluster 

analysis and labeled in accordance with Rimal & Real’s Risk Perception Attitude 

Framework categories: responsive (high risk perception, high self-efficacy), proactive 

(low risk perception, high self-efficacy), avoidant (high risk perception, low self-

efficacy), and indifferent (low risk perception, low self-efficacy).142 Perceived risk was 

calculated as the average of perceived severity and perceived susceptibility scores on a 

Likert-type scale ranging from 1 (low) to 5 (high).146  A single-item self-efficacy measure 

was used for the cluster analysis presented here. Although a validated scale of items 

measuring task-specific self-efficacy is more consistent with social cognitive theory,147 

the self-efficacy composite score available from this dataset suffers from a smaller 

sample size since the battery of questions was only asked of a portion of the sample (non-

poultry owning households). The single-item self-efficacy measure has been used in the 

avian influenza outbreak literature previously.16,148   

Variables were centered before cluster analysis because self-efficacy was right-

skewed, with values ranging from 3 to 5 on a five-point Likert scale. Centering helped to 

correct for the lack of variability and better compare the scores to the more variable risk 

perception values.149 Centered risk perception scores ranged from -1.98 to 2.03, and 

centered self-efficacy scores ranged from -3.26 to 0.74. Each cluster was defined by the 

mean values of respondents’ risk perception and self-efficacy scores; responsives (risk 
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perception: 1.03, self-efficacy: 0.74), proactives (risk perception: -0.59, self-efficacy: 

0.74), avoidants (risk perception: 1.00, self-efficacy: -0.43), indifferents (risk perception: 

-0.39, self-efficacy: -0.4).  

For the study on commercial poultry sector workers, attitudinal variables were 

measured on Likert-type scales (range: 1 as the lowest, 5 as the highest) but dichotomized 

into high/low categories. Efficacy scores were right-skewed. Due to the high degree of 

confidence expressed by the sample in their ability to protect against the virus’ 

transmission, self-efficacy (mean=4.31, SD: 0.58; skewness= -0.76), neighborhood 

collective efficacy (mean=4.13, SD: 0.71; skewness= -1.23), and neighborhood 

workplace efficacy (mean = 4.17, SD, 0.68; skewness= -1.16) were coded to compare the 

very confident to all other confidence levels.  Perceived neighborhood collective efficacy 

was defined as respondents’ confidence that the spread of HPAI H5N1 can be prevented 

in their neighborhood (low=not confident at all, not very confident, somewhat confident, 

and don’t know; high=very confident). Perceived workplace collective efficacy was 

defined the same way, but for the respondent’s workplace. Perceived self-efficacy was a 

single-item global measure of respondents’ confidence in being able to protect 

themselves or their families from H5N1, defined dichotomously using the same 

categories as the collective efficacy variables. Perceptions of risk were more normally 

distributed, measured by perceived susceptibility (likelihood of self or family members 

contracting H5N1; mean=2.40, SD, 1.14; skewness=0.51) and perceived severity (how 

likely a person is to die if infected with H5N1; mean=3.47, SD, 1.03; skewness= -0.72). 

The perceived risk variables were also dichotomized. High perceived susceptibility was 

defined as respondents believing that they or their families would “definitely get 
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infected” or “probably get infected,” while low perceived susceptibility included those 

who believed they would “probably not get infected,” “definitely not get infected” or did 

not know. High perceived severity was defined as those who believed one infected with 

H5N1 “definitely will die” or “probably will die,” while low perceived severity were 

those that “probably will get better,” “definitely will get better,” or who didn’t know.  

Structural features of the workplace that prevent or facilitate transmission were 

considered by occupational group. 

Vendors. The proximity of slaughtering spaces to vendor stalls was an ordinal 

measure (<1 meter, <10 meters, <50 meters, 50-100 meters). Vendors were defined 

according to whether they only sold live poultry, or sold both live poultry and carcasses. 

Vendors also reported whether their workplaces provided vendors with soap, disinfectant, 

brushes, and waste bins. 

Slaughterers. Slaughterers reported whether the slaughtering areas where they 

worked closed routinely for 12 or more hours.  Those who slaughtered at home were 

compared with those who worked in markets or slaughterhouses.  Slaughterers reported 

whether their workplaces provided them with soap, disinfectant, brushes, and waste bins. 

Traders. Vehicle type driven by traders was considered as two different variables 

(motorcycle vs. other types, trucks vs. other types). Traders reported whether they 

delivered to market vendors compared to households, collection yards, or 

slaughterhouses. Traders who have plastic crates (or cages) were compared to those with 

bamboo crates (or cages). Among traders who washed their crates, washing in locations 

were defined as whether they washed their crates at home compared to elsewhere, and 

whether they washed them in the collection yard compared to elsewhere. Traders 
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reported whether their workplaces provided them with soap, disinfectant, brushes, and 

waste bins. 

Table 3. Operationalization of selected independent variables. 
Independent Variable Definition Survey Question Operationalization 
Risk Perception    

Perceived 
susceptibility1 

Belief in the 
chances of getting 
a condition. 

How likely is it that you or 
a member of your family 
might get infected with flu 
burung?  

Ordinal, Likert-type scale 
1 = definitely will not get infected 
5 = definitely get infected 

Perceived severity1 Belief about the 
significance or 
magnitude of a 
health threat. 

If a person gets infected 
with flu burung, how likely 
is it that the person might 
die? 

Ordinal, Likert-type scale 
1 = definitely will get better 
5 = definitely will die 

Efficacy Beliefs    
Self-efficacy2 Belief in their 

ability to 
successfully 
perform an action. 

How confident are you that 
you can protect yourself and 
your family from becoming 
infected with flu burung? 
Are you… 

Ordinal, Likert-type scale 
1 = not confident at all 
5 = very confident 
 

Perceived response 
efficacy1 

Belief that a 
recommended 
response 
effectively deters a 
health threat. 

Not measured -- 

Perceived response 
cost3 

Costs associated 
with enacting the 
recommended 
behavior. 

Not measured -- 

Risk Perception 
Attitude Framework 
categories 

  Mean values of respondent’s risk 
perception and self-efficacy score 
(centered) 

 Responsive High risk perception, high 
self-efficacy 

Risk perception (mean) = 1.03 
Self-efficacy (mean) = 0.74 

 Proactive Low risk perception, high 
self-efficacy 

Risk perception (mean) = -0.59 
Self-efficacy (mean) = 0.74 

 Avoidant High risk perception, low 
self-efficacy 

Risk perception (mean) =1.00 
Self-efficacy (mean) = -0.43 

 Indifferent Low risk perception, low 
self-efficacy 

Risk perception (mean) = -0.39 
Self-efficacy (mean) =  -0.40 
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Other 
Proximity of risk  “Maintenance”: 

subdistricts with no 
H5N1 in poultry in 
the 3 months prior 
to the survey. 
 
“Outbreak”: 
subdistricts with 
H5N1 in poultry in 
the 3 months prior 
to the survey. 

Subdistrict of respondent’s 
residence.  

Surveillance data. Confirmed 
cases of H5N1 in poultry at the 
subdistrict level. Submitted by 
local health officials following 
reports of sudden poultry deaths. 

Trust in institutions as 
information sources4 

Various 
definitions. 
Example: Belief 
that information is 
provided by 
sources that are not 
biased. 

Who do you trust in this 
village if you need 
information on flu burung? 

Categorical, spontaneous 
response. 
Religious authorities = 1 
Clinicians = 2 
Veterinarians = 3 
Government = 4 
Local intervention teams = 5 
Social sources = 6 

Perceived collective 
efficacy 

A group’s shared 
belief in its 
capabilities to 
organize and 
execute actions to 
produce a desired 
outcome. 

How confident are you that 
you that the spread of flu 
burung can be prevented in 
your neighborhood? 
 
How confident are you that 
the spread of flu burung can 
be prevented in your 
workplace? 

Ordinal, Likert-type scale 
1 = not confident at all 
5 = very confident 
 

1Witte, K. Putting the fear back into fear appeals: The extended parallel process model. Communication 
Monographs, 1992; 59: 330-349. 
2Bandura, A. Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review, 
1977;84(2):191-215. 
3Rogers, RW. Cognitive and physiological processes in fear appeals and attitude change: A revised theory of 
protection motivation. In J. Cacioppo & R. Petty (Eds.), Social Psychophysiology. New York: Guilford Press.  
4Chryssochoidis G, Strada A, Krystallis A. Public trust in institutions as information sources regarding risk 
management and communication: towards integrating extant knowledge. 
 
 

Covariates. Demographic variables that were considered as potential moderators included 

age, gender, education (high school or university graduate vs. junior high school or less), 

and number of household possessions (a self-reported number of durable household 

goods from a list of items such as a gas stove or radio, ranging from 0-10, as an accepted 

proxy for household income in surveys conducted in developing countries) (Table 4).150 
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Program activities by CBAIC had been occurring in some districts during the survey, and 

whether the respondent lived in a program area or not was used as a dichotomous control 

variable. Knowledge of HPAI H5N1 was defined using two summary score variables of 

the number of protective actions known (unprompted), and number of transmission 

pathways known (unprompted). Pandemic H1N1 2009 (swine flu, or flu babie) was 

considered as a potential confounder of the relationship between risk perception and self-

efficacy (e.g., regarding pandemic influenza generally) and behavioral outcomes, as it 

was present and publicized in Indonesia during the survey period. Awareness of 

Pandemic H1N1 2009 was defined as a dichotomous variable based on spontaneous 

responses to the question “To your knowledge, what other animal diseases (not poultry) 

can affect humans?” 

 
Table 4. Operationalization of selected covariates. 
Covariate Definition Survey Question Operationalization 
Previous 
experience 
with H5N1 

Previous experience 
with characteristic 
signs/symptoms of 
H5N1 in humans. 

In the last 6 months, did 
anyone in your family 
have a temperature of 38 
degrees or more after 
handling poultry? 

Dichotomous 
0 = no, don’t know 
1 = yes 

Knowledge of 
Pandemic 
H1N1 of 2009 

Awareness of H1N1 
as a zoonotic illness 
that can infect 
humans 

To your knowledge, 
what other animal 
disease, not poultry, do 
you know that can affect 
humans?  

Dichotomous, spontaneous response  
Swine flu (flu babi) = 1 
Other or don’t know = 0 

Exposure to 
H5N1 
interventions 

Lives in subdistrict 
exposed to intensive 
media campaign or 
community level 
interventions  

CBAIC intensive 
intervention in 
subdistrict of residence 

Dichotomous 
Program area subdistrict = 1 
Non-program area subdistrict = 0 

H5N1 
knowledge 

Knowledge of 
transmission routes 
to humans 

How could a person get 
infected with flu 
burung? 

Summary score, combined spontaneous and 
aided responses (range: 0 to 8) 
Contact with sick poultry/birds = 1 
Contact with feces from sick poultry/birds = 
1 
Contact with poultry/birds that died from 
 AI = 1 
Eating eggs or birds not cooked well = 1 
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Eating raw poultry products = 1 
Eating sick chickens = 1 
Contact with water contaminated with AI = 1 
Not washing hands with soap after touching 
dead chickens = 1 
 

 Knowledge of 
protective actions 
known for humans 

According to you, what 
are some ways to protect 
people from flu burung 
infection? 

Summary score, combined spontaneous and 
aided response (range: 0 to 8) 
Do not touch sick poultry = 1 
Bury dead chicken = 1 
Wash hands with soap after contact with 
poultry/birds = 1 
Change and wash clothes after contact with 
poultry = 1 
Wear face mask when in contact with 
poultry = 1 
Wear gloves/plastic bags when handling 
poultry. 
Do not eat birds that fall dead = 1 
Do not consume sick poultry = 1 

	  
 
 
Statistical Analyses 
 

Outcomes for each protective or risk behavior were calculated using binary 

multilevel random effects models for categorical self-reported behaviors and interviewer 

observations, and linear multilevel random effects models for summary scores. Level 1 

predictor variables were individual respondent characteristics (age, gender, household 

possessions, education, living in program area, and knowledge). The Level 2 variables 

were subdistrict of residence (91 subdistricts were included in the analysis, with a range 

of 19 to 83 respondents per subdistrict) and rural status of subdistrict (urban = 50% or 

less of villages in subdistrict classified as rural, rural = more than 50% of villages in 

subdistrict classified as rural).  Final multivariable models were constructed using 

independent variables and covariates found to be significant in bivariate analyses 
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(p<0.05). Intraclass correlation (ICC) and information criteria (AIC and BIC) were the 

postestimation statistics used to determine model fit. 

 
Between-cluster comparisons were conducted on descriptive statistics as well as 

behavioral outcomes. A nested one-way analysis of variance (ANOVA) was calculated 

on respondents’ household possessions according to cluster, stratified by maintenance or 

outbreak conditions. Post-hoc contrasts on observed data were performed to compare the 

differences in means between clusters. A similar design was used to assess differences in 

mean age between clusters in maintenance and outbreak conditions.  Comparisons 

between dichotomous covariates (gender, high/low educational level, residing in CBAIC 

intervention area, poultry-raising in home) were performed using logistic regression with 

cluster membership as a factor variable.  Responsives were considered as the reference 

group. Final multivariable models were constructed using predictors found to be 

significant in bivariate analyses (p<0.05). Intraclass correlation (ICC) and information 

criteria (AIC and BIC) were the postestimation statistics used to determine model fit.  



	  

 
CHAPTER 3 

 
PREDICTORS OF HIGH-RISK PRACTICES AND PROTECTIVE BEHAVIORS IN HOUSEHOLDS 

FOR ONGOING CONTAINMENT OF HIGHLY PATHOGENIC AVIAN INFLUENZA.  
(STUDY 1) 

 

ABSTRACT 

Background. Risk perception and efficacy beliefs are predictors of behavior in 

respiratory disease outbreaks with pandemic potential, but research on these attitudes is 

limited in populations with routine exposure. This study examines the association 

between perceived risk and self-efficacy with behavioral outcomes in households during 

“maintenance” conditions. The study will also provide prevalence estimates of H5N1 risk 

and protective behaviors when outbreaks are not occurring in local proximity. 

 

Methods. Data were obtained from a cross-sectional survey of heads of households (n = 

2,843) conducted in 2009 in regions of Java, Indonesia. Multilevel random effects models 

were used to perform regression analyses. Outcomes: high-risk / protective behaviors. 

Predictors: perceived susceptibility, perceived severity, self-efficacy. Level 1 covariates: 

age, ownership of household goods, education, knowledge (H5N1 transmission routes, 

protective actions, and awareness of Pandemic 2009 H1N1), exposure to H5N1 

interventions. Level 2 covariates: subdistrict of residence, rural status of subdistrict. 

Reported results were stratified according to subdistricts with zero incidence of H5N1 

identified in poultry (“maintenance”).  
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Results. Numerous high-risk behaviors were prevalent in maintenance conditions. In 

final models, greater perceived susceptibility was associated with greater odds of high-

risk behavior (allowing poultry roaming OR: 1.15, p = 0.012) and was positively 

associated with protective behavior (more instances of soap during food preparation, r = 

0.19, p<0.001). Self-efficacy was positively associated with more instances of soap use 

during food preparation (r = 0.24, p<0.001). Perceived severity was not a significant 

predictor of behavioral outcomes in final models. 

 

Conclusions. Perceptions of risk and efficacy had only occasionally significant, if weak, 

associations with recommended behavioral outcomes, despite being strong and consistent 

predictors in studies conducted during or immediately following potentially pandemic 

outbreaks. Further research is needed to examine whether interactions between risk 

perceptions and self-efficacy create distinct segments of the population that better predict 

behavioral outcomes. 
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Background 

Highly pathogenic avian influenza (HPAI) is a category of viruses that, when 

transmitted to domesticated birds causes high rates of disease and death, yet presents a 

low degree of risk to humans under most conditions. Most strains of avian influenza do 

not cross the species barrier and are not transmittable to humans, but some mutations 

(e.g., H5N1) have successfully infected humans who have been in contact with afflicted 

fowl or contaminated surfaces.95 

When transmitted to humans, the course of the H5N1 avian influenza virus is 

rapid and severe, particularly in environments with poor sanitation and minimal access to 

prompt medical treatment.151 The case fatality rate of H5N1 in regions where it is 

prevalent among humans (as of 2013, primarily in Southeast Asia and the Middle East) is 

approximately 60%, with Indonesia demonstrating the highest number of cases to date 

and the highest case fatality rate (over 80%)96 compared to other countries. The 

likelihood of death is greatly increased if intensive medical treatment is not obtained 

within 48 hours of becoming symptomatic.152  

The public health community is concerned that a sustained presence of the virus 

and ongoing exposure in human populations will foster the proper conditions for the 

rapidly-mutating virus to develop into a more infectious strain that can be transmitted 

between humans.109 The possibility of such a mutation is not limited to the HPAI H5N1 

strain; in the spring of 2013, a new virus, avian influenza A (H7N9), was identified 

following a series of human deaths in China. Recent surveillance has identified probable 

cases of human-to-human transmission, although it has not developed the ability for 

sustained transmission.153 Like H5N1, H7N9 presents in humans as a respiratory illness 



	   	  
	  

	   63	  

with high fever, cough, and difficulty breathing in severe cases, but it is possible that 

many mild, undetected cases have occurred.154 It differs from HPAI H5N1 in that 

afflicted poultry are not symptomatic, and therefore long-term management of H7N9 in 

the population may require sustained vigilance, even if a vaccine is developed for 

administration among poultry.155 Therefore, in an effort to lower the incidence of 

morbidity and mortality from the highly virulent strains of avian influenza that infect 

humans, and to prevent a future pandemic, it is important to limit the presence of the 

virus in birds and interrupt the transmission pathways to the human population.3  

Health communication campaigns play a role in managing the ongoing vigilance 

required to suppress the transmission of AI, but also must be prepared to address a 

potential outbreak, including the worst-case scenario of a mutation of the virus that can 

be spread easily through human-to-human (i.e., respiratory) contact.  Currently, Indonesia 

is in a “maintenance mode”; the proper infrastructure, commercial sector standards, and 

protective behaviors must be sustained to prevent new instances of non-avian cases of 

H5N1, and the country’s sporadic outbreaks are not occurring on a wide scale. The 

establishment of endemic HPAI H5N1 in Indonesia provides an opportunity to evaluate 

frequencies and determinants of protective and risk behaviors across the general 

population, both in the suppression of transmission and response to the event of infection.  

Previous research has established that risk perception, self-efficacy, perceived 

response efficacy, and previous experience with outbreaks are most consistently found to 

be predictors of protective and risk behaviors in potentially pandemic 

scenarios.17,18,24,27,38,73,80,82,129,156,157 This paper seeks to establish whether these factors are 

similarly predictive when the virus that may spark a pandemic must be continuously 
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managed in everyday behaviors, in order to inform risk communication strategies that are 

designed to encourage ongoing vigilance. 

This study establishes the prevalence of risk and protective behaviors in 

maintenance conditions (page 48, Figure 1, “Behavioral Outcomes,” right column) and 

whether cognitive mediating processes that have been demonstrated in outbreaks were 

associated with these outcomes in maintenance conditions (page 48, Figure 1, variables in 

“Threat Appraisal” and “Coping Appraisal” boxes, second column from right). The null 

hypotheses tested by this study are: (1) individuals not living in proximity to recent HPAI 

H5N1 infection of poultry flocks (“maintenance” conditions) are not more likely to 

engage in high-risk behaviors, compared to those living near outbreaks of HPAI H5N1 in 

poultry (H0 1.1) and individuals living in “maintenance” conditions are not less likely to 

engage in protective behaviors compared to those living near outbreaks (H0 1.2); (2) 

individuals who have high perceived susceptibility to H5N1 (H0 2.1), high perceived 

severity of H5N1 (H0 2.2), and high self-efficacy to protect themselves from H5N1 (H0 

2.3) will not differ in high-risk and protective behaviors compared to individuals who 

have low scores on these attitudes. 

 

Methods 

“Maintenance” conditions were defined using data on local poultry outbreaks 

from 2009. Respondents in “outbreak subdistricts” were defined as those living in 

subdistricts with an outbreak of HPAI H5N1 in the previous 3 months, and respondents 

in “maintenance subdistricts” had little or no proximal risk during this time period 

because of lack of identified HPAI H5N1 poultry deaths in their subdistrict. There were 
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13 outbreak subdistricts, defined as having confirmed outbreaks of HPAI H5N1 in 

poultry in a respondent’s subdistrict (2009). Information about confirmed outbreaks was 

obtained from the Food and Agricultural Organization of the United Nation (FAO)’s 

EMPRES Global Animal Disease Information System (EMPRES-i).158 

 

Study design. Data on risk behaviors were obtained from the Community-Based Avian 

Influenza and Control Project (CBAIC). CBAIC was a USAID program in Indonesia 

created to address the country’s high H5N1 prevalence and mortality rate. CBAIC 

implemented a variety of community and occupational interventions, and hired a private 

survey research firm, AC Nielsen Indonesia (Nielsen), to conduct surveys of target 

audiences over the course of 2008 and 2009. The survey used in this analysis was 

conducted from August-September 2009.  

For this study, CBAIC survey data on consumer knowledge, attitudes and 

behaviors are combined with data on subdistrict-level poultry outbreaks in 2009. Poultry 

consumers and household poultry owners (“backyard producers”) were included in the 

sample. In-person interviews were conducted in Bahasa Indonesia (Indonesian language) 

by study personnel employed by Nielsen. The survey measured self-reported data on 

respondents’ knowledge, attitudes, and risk-related behaviors regarding avian influenza 

and demographic information. Fieldworkers also recorded observations about household 

conditions (e.g., the presence of poultry, running water and housing materials, and soap). 

Slightly different methodologies were used to recruit households in CBAIC 

program vs. non-program areas. In the five program districts (Ciamis, Tasikmalaya, 

Bandung, Bandung Barat, and Garut), (n = 1,000), 10 subdistricts (villages) were 
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randomly selected from a list of CBAIC’s program-intensive subdistricts. Within each 

subdistrict, 20 households were randomly selected using an interval recruitment of 1:5 for 

consumers and backyard producers. In non-program areas (n = 1,842), respondents were 

recruited from August to September 2009 using a multistage random sampling frame. 

Nielsen randomly selected 4-6 political subdivisions, or regencies (kabupaten), within 

each province, depending on total number of regencies within the province. Within each 

regency, Nielsen randomly selected 4-5 districts (kecamatan) using a probability 

proportional to size (PPS) technique. Within each district, 2 subdistricts were randomly 

sampled using PPS. For poultry consumers, 10 households in each subdistrict were 

randomly selected using an interval recruitment of 1:5. Female heads of household were 

interviewed as poultry consumers in sampled households (n = 1,423). For household 

poultry owners (n = 1,420), Nielsen randomly selected 2-4 respondents (male or female) 

in each subdistrict to interview. 

Descriptive statistics are presented separately for outbreak and maintenance 

subdistricts. All regression models were nested (Level 1: individual characteristics, Level 

2: subdistrict of residence and rural status of subdistrict). Simple regression sought to 

determine whether there were significant differences in the practice of risk-related 

behaviors in outbreak vs. maintenance subdistricts. Further multivariable regression 

models were stratified according to maintenance conditions or outbreak conditions. For 

the purpose of this paper, only outcomes in maintenance districts are presented. 

 

Independent variables. Psychosocial determinants of risk and protective behavior that 

have been demonstrated in the literature during avian influenza outbreaks were analyzed 
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as predictors of these behaviors during maintenance conditions. These variables were 

measured on 5-point Likert scales and included: perceived severity of H5N1 (the 

likelihood that a person might die if infected 1 = definitely will get better , 5 = definitely 

will die); perceived susceptibility (the likelihood of self or family member getting 

infected, 1 = definitely will not get infected, 5 = definitely will get infected); and self-

efficacy (confidence that one can protect self or family from becoming infected, 1 = not 

confident at all, 5 = very confident). Additional potential predictors included perceived 

collective efficacy (confidence that avian influenza can be prevented in one’s 

neighborhood, 1 = not confident at all, 5 = very confident), previous experience with 

dead poultry in the past 6 months (among poultry-raising households) (dichotomous), 

knowledge of exposure routes of H5N1 to humans (summary score, range 0-8), and 

knowledge of protective measures (summary score, range 0-8). 

 

Dependent variables. The interviewer independently observed whether poultry roamed 

freely around the house and whether poultry droppings were visible.  Respondents in 

households that owned poultry reported whether they had reported previous poultry 

deaths to the head of the neighborhood and/or village authorities, and those who 

slaughtered poultry in the house reported whether they consistently disposed of the solid 

and liquid poultry waste in a proper manner (buried, burned, or thrown in the trash), or 

engaged in high-risk disposal practices, such as throwing it into rivers or the gutter, or 

using as fish food.  

All respondents were asked about their use of soap the last time they prepared 

poultry for consumption (spontaneous and aided responses combined): before or after 
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preparing poultry, before or after preparing eggs, to clean cutting board or work surfaces 

and to clean knives or utensils. A summary score was created from responses. Those who 

owned poultry were asked about their use of soap (spontaneous and aided response 

combined): after defeathering birds, after handling poultry or birds, after cleaning cages, 

after burying dead birds, after slaughtering poultry, and to wash a vehicle used to 

transport birds. A summary score was created from these responses. Respondents who 

purchased live poultry from markets reported whether they held the live bird before 

buying (always/sometimes vs. never) and whether they brought the live poultry home (vs. 

having it slaughtered before returning home).  

 

Covariates. Demographic variables that were considered as potential moderators included 

age, gender, education (high school or university graduate vs. junior high school or less), 

and number of household possessions (available durable goods are an accepted proxy for 

household income in surveys conducted in developing countries).150 Program activities 

by CBAIC had been occurring in some districts during the survey, and whether the 

respondent lived in a program area or not was used as a dichotomous control variable. 

Knowledge of HPAI H5N1 was defined using two summary score variables of the 

number of protective actions known (unprompted), and number of transmission pathways 

known (unprompted). Pandemic H1N1 2009 (swine flu, or flu babie) was considered as a 

potential confounder of the relationship between risk perception and self-efficacy (e.g., 

regarding pandemic influenza generally) and behavioral outcomes, as it was present and 

publicized in Indonesia during the survey period. Awareness of Pandemic H1N1 2009 
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was defined as a dichotomous variable based on spontaneous responses to the question 

“To your knowledge, what other animal diseases (not poultry) can affect humans?” 

 

Statistical analysis.  Outcomes for each protective or risk behavior were calculated using 

binary multilevel random effects models for self-reported behaviors and interviewer 

observations, and linear multilevel random effects models for summary scores. Level 1 

predictor variables were individual respondent characteristics (age, gender, household 

possessions, education, living in program area, and knowledge). Level 2 variables were 

subdistrict of residence (91 subdistricts were included in the analysis, with a range of 19 

to 83 respondents per subdistrict) and rural status of subdistrict (urban = 50% or less of 

villages in subdistrict classified as rural, rural = more than 50% of villages in subdistrict 

classified as rural).  Final multivariable models were constructed using independent 

variables and covariates found to be significant in bivariate analyses (p<0.05). Intraclass 

correlation (ICC) and information criteria (AIC and BIC) were the postestimation 

statistics used to determine model fit. 

 

Results 

This paper focuses on the determinants of behavioral outcomes in maintenance 

conditions, and therefore the analyses of hypothesized predictors on behaviors were 

stratified to eliminate outbreak subdistricts. Frequencies are described for maintenance 

subdistricts (n = 2,416) unless otherwise noted, although both subdistrict types are 

presented in Table 1 (risk factors) and Table 2 (behavioral outcomes). Any significant 
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differences in prevalence of independent or dependent variables in outbreak compared to 

maintenance subdistricts are noted in the text and tables. 

 

Sample Description 

There were no significant differences in respondents’ demographic characteristics 

between maintenance and outbreak subdistricts (Table 1). In maintenance subdistricts, 

three-quarters of the respondents were female (74.4%), with a mean age of 39.6 years 

(SD: 11.4). Approximately half of the sample had elementary school (or less) as their 

highest educational level (55.1%), with a smaller proportion achieving junior high school 

(22.1%) and high school (20.1%). A very small proportion of respondents had graduated 

from university (2.8%). The mean number of reported household possessions was 4.6 

items (SD: 1.81). Half of the sample owned or raised poultry (50.0%).  One-third of 

respondents lived in a subdistrict targeted by intensive HPAI H5N1-related public health 

interventions (33.2%).  

 Hypothesized predictors included risk and efficacy perceptions, and knowledge of 

transmission routes and protective actions. The sample reported a mean score of 3.48 

(SD:1.05) for perceived severity of H5N1 if infected, with lower average scores for 

perceived susceptibility to H5N1 virus infection (mean = 2.48, SD:1.18).  Self-efficacy 

was high, with a mean of 4.26 (SD:1.18), as was perceived collective efficacy (mean = 

4.13, SD:0.79).  

Knowledge variables were significantly lower in maintenance subdistricts 

compared to outbreak areas. The average number of routes of human exposure known in 

maintenance subdistricts was 1.40 (SD: 1.02), which was lower than among respondents 
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in outbreaks (mean = 1.67, SD: 1.19). The average number of protective actions known 

by respondents was also lower in maintenance subdistricts (mean = 1.89, SD:1.36) 

compared to outbreak areas (mean = 2.31, SD: 1.62). 

Table 1. Self-reported respondent characteristics by subdistrict type, 2009. 

 

Respondents 
in outbreak 
subdistricts 

(N = 427) 

Respondents 
in 

maintenance 
subdistricts 
(N = 2,416) p-value1 

Demographics     
Female 
Age (mean, SD) 
 
Highest educational level achieved (n, %) 

Elementary school or less 
Junior high school 

High school 
University 

 
Household possessions (mean, SD) 
Lives in area with intensive interventions  

 

338 
39.4 

 
 

254 
80 
84 
9 
 

4.6 
199 

79.2 
11.0 

 
 

59.5 
18.7 
19.7 
2.1 

 
1.77 
46.6 

1,797 
39.6 

 
 

1,330 
534 
484 
68 

 
4.6 
802 

74.4 
11.4 

 
 

55.1 
22.1 
20.0 
2.8 

 
1.81 
33.2 

0.154 
0.149 

 
 0.595 

 
 
 
 
 

0.770 
0.926 

 
Attitudes and Knowledge      
Perceived severity (mean, SD) 
Perceived susceptibility (mean, SD) 
Self-efficacy (mean, SD) 
Perceived collective efficacy (mean, SD) 
Number of transmission routes known (mean, SD) 
Number of protective actions known (mean, SD) 
 

3.38 
2.56 
4.23 
4.12 
1.67 
2.31 

1.09 
1.15 
0.59 
0.72 
1.19 
1.62 

3.48 
2.48 
4.26 
4.13 
1.40 
1.89 

1.05 
1.18 
0.69 
0.79 
1.02 
1.36 

0.202 
0.826 
0.537 
0.595 
0.103 
0.068 

Previous Experience with HPAI H5N1      
Poultry had HPAI H5N1 (among poultry-owning 
households only) 

17 8.0 81 6.7 0.994 

1p-values refer to bivariate tests of differences between maintenance and outbreak subdistricts using 
multilevel binary or linear regression models (Level 1: demographic predictor variable, Level 2: subdistrict 
of residence). 
 
 

Prevalence of High-Risk Practices and Protective Behaviors 

Poultry was observed to be roaming around over three-quarters of the homes in 

maintenance districts (77.5%), regardless of reported poultry ownership by the household 
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(Table 2). Poultry droppings were observed to be present around approximately half of 

the homes (52.8%). 

Hand-washing with soap was most prevalent after touching poultry during food 

preparation (94.9%). Using soap to clean cutting boards and other workspaces and 

utensils also was reported by most of the respondents (90.1% and 92.0%, respectively). 

Slightly fewer reported hand-washing with soap after preparing poultry for meals 

(88.9%). Approximately two-thirds of respondents washed their hands before preparing 

poultry for consumption (62.1%), before preparing eggs (47.3%), and after preparing 

eggs (64.6%). The majority of consumers purchased their poultry from village or 

neighborhood markets (73.6%), and almost half purchased from neighborhood stalls 

(warung) or mobile vendors (46.0%). Very few reported purchasing from directly from 

backyard producers (3.6%) or social sources (3.4%). Only a small proportion of 

consumers in maintenance subdistricts purchased live poultry from markets (9.5%). 

Respondents in maintenance subdistricts were less likely to buy live poultry from markets 

compared to those in outbreak areas, preferring carcasses instead (OR: 0.40, 95% CI: 

0.19, 0.85). Those purchasing live poultry in maintenance conditions had significantly 

greater odds of touching live poultry compared to those in outbreak conditions (OR: 3.93, 

95% CI: 1.25, 12.32). Approximately half of those purchasing live poultry brought it 

home alive (51.3%), with the remainder having it slaughtered prior to returning home. 

The majority of respondents who slaughtered their own poultry washed their 

hands with soap after cleaning cages (92.7%), slaughtering (84.5%), and removing 

feathers (84.5%). Two-thirds of respondents washed their hands with soap after 
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purchasing dead poultry (64.2%), and a small proportion reported using soap to wash 

vehicles used to transport birds (19.3%).    

Of those who owned poultry and other livestock, 43.1% allowed their poultry to 

mingle freely with the other animals. Slightly more than half of poultry owners who had 

birds that recently died from illness reported burying them (56.8%), while fewer reported 

burning them (19.8%). While a large proportion shared information regarding poultry 

deaths with neighbors (75.7%), reporting to the head of the neighborhood association or 

village authorities was much more rare (28.0% and 10.4%, respectively). 
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Table 2. HPAI H5N1 high-risk practices and protective behaviors in households, by 
subdistrict type, 2009. 

 Respondents 
in outbreak 
subdistricts  

(N = 427) 

Respondents in 
maintenance 
subdistricts 
 (N = 2,416) 

 
p-

value1 

Live Poultry in Home Environment  n % n %  
Poultry observed walking freely around house 
Poultry droppings observed around house 

335 
199 

78.5 
46.6 

1,869 
1,276 

77.5 
52.8 

0.555 
0.170 

Household Hygienic Practices      
Soap use during food preparation  

Before preparing poultry 
Before preparing eggs 

After preparing poultry 
After preparing eggs 

After handling poultry/birds 
To clean cutting board 

To clean knife and utensils 
 

Total soap use during food preparation  
(summary score, mean, SD) 

Soap use during poultry handling  
(when applicable, n = 1,243) 

After slaughtering poultry  
After removing feathers 

After cleaning cage 
After buying dead poultry 

To wash vehicle used to transport birds 
 

Total soap use during poultry handling  
(summary score, mean, SD) 

For those slaughtering birds in the house  
(when applicable, n = 948): 
Properly disposes of solid waste from slaughtering 

Properly disposes of liquid waste from 
slaughtering 

 
244 
196 
325 
239 
341 
316 
332 

 
5.23 

 
 

n = 225 
194 
198 
194 
157 
42 

 
3.03 

 
 

n = 157 
110 
40 

 
68.5 
56.0 
88.8 
67.0 
93.4 
89.3 
92.5 

 
1.72 

 
 
 
86.2 
88.0 
86.2 
70.0 
18.7 

 
1.47 

 
 

 
70.1 
26.9 

 
1,126 
843 

1,641 
1,176 
1,780 
1,652 
1,730 

 
4.87 

 
 
n = 1,018 

860 
880 
944 
643 
196 

 
2.78 

 
 
n = 791 

500 
201 

 
62.1 
47.3 
88.9 
64.6 
94.9 
90.1 
92.0 

 
1.89 

 
 
 
84.5 
84.5 
92.7 
64.2 
19.3 

 
1.50 

 
 

 
63.2 
26.2 

 
0.779 
0.602 
0.575 
0.765 
0.875 
0.415 
0.333 

 
0.173 

 
 

 
0.535 
0.521 
0.492 
0.569 
0.828 

 
0.706 

 
 

 
0.172 
0.711 

 
Wet Market Exposure n % n %  
Purchase locations for poultry consumed   

Village or neighborhood market 
Neighborhood stall or mobile vendor 

Backyard producer 
Social source (friend, relative) 

Farmer 
Supermarket 

 
Buys live poultry at market 

Touches live poultry while at market 
Brings live poultry home from market 

 
133 
108 
11 
14 
4 
1 
 

47 
33 
20 

 
62.2 
50.5 
5.1 
6.5 
1.9 
0.5 

 
22.0 
70.2 
42.6 

 
888 
555 
43 
41 
13 
9 
 

115 
100 
59 

 
73.6 
46.0 
3.6 
3.4 
1.1 
0.8 

 
9.5 

90.0 
51.3 

 
0.167 
0.090 
0.260 
0.733 
0.332 
0.725 

 
0.017 
0.026 
0.782 



	   	  
	  

	   75	  

Table 2, continued from previous page  
 

Respondents 
in outbreak 
subdistricts 

(N = 427) 

Respondents 
in 

maintenance 
subdistricts 
 (N = 2,416) 

p-
value 

Owners’ Poultry Containment 
 
Poultry in contact with other animals 
 
 
Buried most recent dead/sick birds 
Burned most recent dead/sick birds 
Reported sudden poultry deaths 

Head of neighborhood association 
Village authorities 

Neighbor 

 
n = 34 

18 
 

n = 42 
27 
13 

 
22 
11 
35 

 
 

8.8 
 
 

64.3 
31.0 

 
42.3 
21.2 
67.3 

 
n = 88 

88 
 

n = 162 
92 
32 

 
54 
20 

146 

 
 
43.1 

 
 

56.8 
19.8 

 
28.0 
10.4 
75.7 

 
 

0.600 
 
 

0.534 
0.718 
0.510 
0.380 
0.504 
0.747 

1p-values refer to bivariate tests of differences between maintenance and outbreak subdistricts using 
multilevel binary or linear regression models (Level 1: demographic predictor variable, Level 2: 
subdistrict of residence). 
 

Individual-level Predictors of High-Risk Practices and Protective Behaviors 

High-risk practices.  Twelve variables were found to be significant in bivariate analyses 

of poultry roaming around the house (Table 3). The final multivariable model included 

eight variables at Level 1 and one (rural status) at Level 2. Respondents with higher 

perceived susceptibility had significantly greater odds of having poultry roaming around 

their home (OR = 1.15, 95% CI:1.03, 1.28) compared to those who did not perceive 

themselves to be at risk of contracting H5N1, controlling for other variables. Respondents 

who had knowledge of transmission routes were less likely to have poultry roaming 

around the home (OR = 0.83, 95% CI:0.72, 0.94). Demographic characteristics remained 

significant. Female respondents were less likely to have poultry roaming (OR = 0.25, 

95% CI:0.17, 0.35), as were those with more household possessions (OR = 0.92, 95% 

CI:0.85, 0.99) and higher education (OR:0.67, 95% CI:0.50, 0.91). 
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Similar variables were significant predictors of poultry droppings near the home, 

but only approached significance in final models including the subdistrict’s rural status as 

a Level 2 predictor. In the final model predicting the observed presence of poultry 

droppings around the home, only the number of protective actions against HPAI H5N1 

known by respondents were significantly associated with fewer poultry droppings being 

observed (OR = 0.87, 95% CI:0.80, 0.94). Higher perceived susceptibility to H5N1 

infection approached significance as a predictor of greater odds of the presence of poultry 

droppings (OR = 1.08, 95% CI:0.99, 1.18), as did perceived collective efficacy (OR = 

0.89, 95% CI:0.78, 1.01). Other respondent characteristics that were associated with 

lower odds of poultry droppings being observed were being female (OR = 0.39, 95% 

CI:0.31, 0.49), having more household possessions (OR = 0.89, 95% CI:0.84, 0.95), and 

a higher level of education (OR = 0.74, 95% CI:0.58, 0.96).  

In contrast to the observed high-risk factors above, the hypothesized predictors 

were not associated with most self-reported high-risk behaviors. Reporting poultry deaths 

to authorities was more likely if respondents had higher perceptions of H5N1 severity 

(OR = 2.10, p<0.001), controlling for whether they lived in a subdistrict with concurrent 

community education and outreach regarding HPAI H5N1 (data not shown). No 

independent variables were identified as significant for handling live poultry at markets, 

buying live poultry, or consistent proper disposal of solid and liquid poultry waste. 
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Table 3. Predictors of poultry observed roaming around the home. 
 OR (95%CI) p-value 
Perceived susceptibility 1.15 (1.05, 1.27) 0.004 
Self-efficacy 0.85 (0.71, 1.00) 0.056 
Perceived collective efficacy 0.77 (0.67, 0.90) <0.001 
Knowledge of human transmission routes 0.82 (0.74, 0.92) 0.001 
Knowledge of human protective behaviors 0.87 (0.80, 0.95) 0.001 
Lives in area receiving interventions 2.06 (1.00, 4.27) 0.051 
Age 1.02 (1.01, 1.03) <0.001 
Gender (ref: male) 0.23 (0.17, 0.32) <0.001 
Household possessions 0.88 (0.83, 0.94) <0.001 
Educational level 0.58 (0.45, 0.74) <0.001 
Rural status of subdistrict (Level 2) 4.46 (2.54, 7.83) <0.001 
Multivariable analysis:   
Perceived susceptibility 1.15 (1.03, 1.28) 0.012 
Knowledge of human transmission routes 0.83 (0.72, 0.94) 0.005 
Lives in area receiving interventions 1.92 (0.70, 4.60) 0.145 
Age 1.01 (1.00, 1.02) 0.042 
Gender (ref: male) 0.25 (0.17, 0.35) <0.001 
Household possessions 0.92 (0.85, 0.99) 0.032 
Educational level 0.67 (0.50, 0.91) 0.009 
Final model: n = 2,063, groups = 82; observation per group 19-80 
ICC: 0.36 (95% CI: 0.26, 0.47) 

 

Protective behaviors. Due to a lack of normality in scores among male respondents 

(rather, male scores were bimodal distributions), linear regression analyses of soap use 

during food preparation were restricted to female respondents, and stratified by gender 

for soap use following handling live poultry. Six significant predictors were considered 

for multivariable analysis of soap use during food preparation (Table 4); four were 

chosen for the final model, and only attitudinal predictors remained significant. Soap use 

while preparing food had weak positive associations with higher perceptions of 

susceptibility (r = 0.19, 95% CI:0.12, 0.26) and greater self-efficacy (r = 0.24, 95% 

CI:0.11, 0.37). 

For soap use after handling poultry among men, perceived self-efficacy was the 

only hypothesized variable that remained significant in predicting greater instances of 

soap use (r = 0.27, 95% CI:0.07, 0.47), controlling for age, educational attainment, 
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household goods, and rural status at the subdistrict level. There were no attitudinal 

predictors of soap use following handling of poultry among women.  

Table 4. Predictors of greater use of soap during food preparation 
among women. 
 Coeff, (95%CI) p-value 
Perceived severity 0.06 (-0.17, 0.13) 0.130 
Perceived susceptibility 0.17 (0.11, 0.24) <0.001 
Self-efficacy 0.19 (0.08, 0.31) 0.001 
Knowledge of transmission routes 0.24 (0.16, 0.32) <0.001 
Knowledge of protective actions 0.17 (0.12, 0.23) <0.001 
Age -0.01 (-0.01, 0.00) 0.077 
Rural status of subdistrict (Level 2) -0.17 (-0.51, 0.17) 0.322 
Multivariable analysis:   
Perceived susceptibility 0.19 (0.12, 0.26) <0.001 
Self-efficacy 0.24 (0.11, 0.37) <0.001 
Knowledge of transmission routes 0.12 (-0.00, 0.23) 0.051 
Knowledge of protective actions 0.08 (-0.00, 0.17) 0.063 
Final model: n = 1,323, groups = 82; 4-56 observations per group (mean: 16.1) 
ICC: 0.15 (95% CI: 0.10, 0.22) 
 

Discussion 

The findings of this study fail to reject the null hypotheses (H0 1.1 and H0 1.2) 

that risk and protective behaviors differ in maintenance and outbreak subdistricts, with 

the exception of respondents’ purchasing and handling of live poultry at wet markets. The 

null hypothesis can be rejected regarding this behavior, as consumers were more 

significantly more likely to purchase and handle live birds in maintenance subdistricts 

compared to outbreak subdistricts. 

 The null hypotheses stating that attitudinal predictors are not associated with 

behaviors in maintenance conditions (H0 2.1- H0 2.4) can be rejected. In final models, 

higher perceived susceptibility is positively associated with high-risk behavior (allowing 

poultry roaming around home), and higher perceived severity and self-efficacy are 

positively associated with protective behavior (hand-washing). 
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Threat and coping appraisal variables associated with risk and protective 

behaviors in emerging infectious disease outbreaks, including HPAI H5N1, appeared to 

only partially explain behaviors when the prevention of infection requires ongoing 

vigilance. 

Greater perceived susceptibility was not a strong predictor of recommended 

behaviors. In fact, those who perceived themselves to be at risk of contracting H5N1 

were more likely to allow poultry to roam freely around their home, making this an 

accurate perception of risk. Greater perceived susceptibility had only a weak positive 

association with hand-washing during food preparation among women. While this is 

evidence that individuals are able to accurately assess their risk of exposure in 

maintenance conditions, individuals’ understanding of risk of becoming ill with H5N1 

does not appear to be sufficient motivation to engage in recommended behaviors.  

Perceived severity was a significant predictor of the reporting of poultry deaths to 

authorities. It is interesting to note that the danger posed by HPAI H5N1 continues to 

resonate even when local outbreaks are not occurring, to the point where those with high 

perceptions of severity will remain motivated to report such events.  

Perceived efficacy was a stronger predictor of risk behaviors, both in terms of 

personal hygiene and maintaining an environment with fewer opportunities for exposure. 

Respondents with a greater sense of collective efficacy in the neighborhood were less 

likely to have poultry droppings around their home. These findings suggest that, to 

improve neighborhood efforts at containment, risk communication efforts may benefit 

from strengthening social norms about collective prevention of the local spread of HPAI 

H5N1, and increasing awareness of the occurrence of local poultry illnesses and deaths. It 
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is also worth noting that far more those who owned poultry that suddenly died told their 

neighbors, as opposed to local officials.  

General self-efficacy about protecting oneself from H5N1 was associated with a 

personal protective behavior (hand-washing); messages that establish that hand-washing 

is way to protect oneself, even in an environment where exposure to potentially HPAI 

H5N1-infected poultry is ubiquitous and ongoing.  

 

Limitations 

There are several limitations in the current analysis that warrant further 

investigation in future studies.  The survey used was cross-sectional, meaning it was 

difficult to determine a causal direction between perceptions and behaviors.  Future 

surveys of HPAI H5N1 vigilance should be designed longitudinally in order to determine 

whether perceptions are truly predictors of behavior (and behavior change), rather than a 

result of previously established behaviors. As human case data were unavailable for 

2009, it is unclear whether proximal risk from human cases may have contributed to 

behavioral outcomes. It is possible that associations between perceptions and behaviors 

would have been stronger in districts where both human and poultry cases were 

occurring.  While knowledge of Pandemic H1N1 2009 was not found to be a significant 

covariate in any statistical model, and there were no significant differences in knowledge 

of Pandemic H1N1 2009 between maintenance and outbreak districts, over two-thirds of 

respondents expressed awareness of the virus (data not shown). Therefore, it is possible 

that attitudes about avian influenza (HPAI H5N1) were modified by heightened 

awareness of the concurrent outbreak of human-transmissible swine influenza (Pandemic 
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H1N1 2009) in the overall population, potentially biasing results toward the null. 

Differences in perceptions between groups according to proximal risk to HPAI H5N1 

may have been starker if the survey had been conducted during a period when another 

strain of a pandemic, human-transmissible zoonotic influenza virus had not been a 

prominent public health concern in the country overall. 

Due to the fact that the study was a secondary analysis of a pre-existing dataset, it 

was not possible to measure certain determinants that had been found in the literature on 

behavior during potentially pandemic outbreaks (trust in institutions as information 

sources, response cost, and state anxiety, which is not easily separated from risk 

perception measures). Furthermore, self-efficacy is best measured as a composite 

measure of ratings of confidence to complete specific tasks, as opposed to the single 

measure of confidence in preventing HPAI H5N1 used here and in comparable studies in 

the literature on outbreaks.159 These measures should be included in future longitudinal 

surveys regarding vigilance behavior against potentially pandemic events. 

 

Conclusions 

This study establishes that among districts in maintenance conditions, perceptions 

of risk and efficacy have only occasionally positive, if weak, associations with 

recommended behavioral outcomes. In contrast, these predictors are strong and consistent 

predictors in studies conducted during or immediately following potentially pandemic 

outbreaks. It remains unclear what attitudinal predictors, if any, contribute to highest-risk 

behaviors that are of particular interest for ongoing management of HPAI H5N1 in 

Indonesia. Consumers face perhaps the highest likelihood of being exposed to H5N1 by 
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handling birds at wet markets, bringing live poultry from wet markets into their homes, or 

improperly disposing of potentially infectious waste left over from slaughter. The 

attitudinal determinants of these behaviors remain unexplained by factors that have been 

shown to influence behaviors in outbreak conditions.  

It is possible that there are interactions between risk perceptions and self-efficacy 

measures and/or with unknown confounders that require a nuanced approach from health 

communication efforts and public health interventions. Designing targeted messages for 

different audiences may be necessary for encouraging vigilance in all segments of the 

population. For example, rural, highly exposed individuals with high perceptions of 

severity and susceptibility (such as those who allow poultry to roam freely) may have low 

self-efficacy based on very real economic or structural constraints from enacting 

recommended behaviors. Alternately, those at lower risk of poultry exposure (such as 

those living in urban areas) may have high self-efficacy and accurate perceptions of their 

susceptibility, but are therefore not vigilant in routine behaviors such as hand-washing 

that could make this group vulnerable if local outbreaks or new transmission pathways 

for HPAI H5N1 begin to emerge in previously unaffected areas.  

Categorizing individuals according to their levels of self-efficacy and risk 

perception would help to determine whether the combined effect of these variables is 

influencing behavioral outcomes. The Risk Perception Attitude (RPA) Framework 

(Rimal & Real, 2003) maintains that four distinct attitudinal groups may be defined 

according to their motivation to, and likelihood of, engaging in protective behavior, 

clustering respondents according to various combinations of risk perception and self-

efficacy scores. An audience segmentation study of consumers that uses the RPA 
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Framework to explore whether self-efficacy and risk perception are operating differently 

according to risk profiles is recommended, as this may help to guide more targeted health 

communication efforts regarding HPAI H5N1 and other emerging infections. 
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CHAPTER 4 
 

APPLICATION OF THE RISK PERCEPTION ATTITUDE FRAMEWORK TO  
AUDIENCE SEGMENTATION FOR  

HIGHLY PATHOGENIC AVIAN INFLUENZA (H5N1)  
RISK COMMUNICATION TO HOUSEHOLDS IN INDONESIA 

(STUDY 2) 
 

ABSTRACT 
 
Background. Our previous research found paradoxical associations between these 

predictors and behavioral outcomes, suggesting complacency and overconfidence. This 

study examines differences in behaviors among population segments defined by 

interactions between attitudinal predictors to inform targeted risk communication. 

 

Methods. Cluster analysis was conducted on a 2009 population-based Indonesian 

household survey (n=2,413). Attitudinal clusters were defined by mean RP and SE 

scores: responsive (high-RP/high-SE); proactive (low-RP/high-SE); avoidant (high-

RP/low-SE); indifferent (low-RP/low-SE). Multilevel random effects regression models 

(reference group: responsives) were used. Outcomes: risk (poultry roaming around 

home,) and protective (soap use during food preparation, safe disposal of poultry waste, 

reporting poultry deaths) behaviors. Predictor: attitudinal cluster membership. Level 1 

covariates: age, ownership of household goods, education, knowledge (H5N1 

transmission routes, protective actions, and awareness of Pandemic 2009 H1N1), 

exposure to H5N1 interventions. Level 2 covariates: subdistrict of residence, rural status 

of subdistrict. Analyses were stratified by subdistricts with zero incidence of H5N1 in 

poultry (“maintenance”) in the prior three months and those with outbreaks. 
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Results. In maintenance conditions, avoidants had significantly fewer household goods 

(mean=4.46, SD: 1.75) compared to responsives (mean=5.10, SD:1.87) (p=0.01). 

Responsives reported the highest prevalence of protective behaviors of any cluster. 

Controlling for significant covariates, soap use was lower among proactives (r = -0.58, 

p<0.001), avoidants (r = -0.55, p<0.001), and indifferents (r = -0.69, p<0.001) compared 

to responsives. All clusters were less likely to properly dispose of poultry waste 

compared to responsives (proactive OR: 0.48, p=0.033, avoidant OR: 0.32, p=0.002; 

indifferent OR: 0.43, p=0.010). Indifferents had lower odds of reporting poultry deaths to 

authorities compared to responsives (OR = 0.06, p<0.001), followed by proactives (OR: 

0.22, p=0.044). Odds of poultry roaming were lower among proactives (OR: 0.51, 

p=0.005) compared to responsives.  

 

Conclusions. In maintenance conditions, behavioral outcomes were best among 

responsives, and the indifferent majority had consistently poor outcomes. Proactives are 

vulnerable to overconfidence; despite high SE, behavioral outcomes were poorer than 

responsives. Responsives and avoidants accurately perceive high-risk environments, but 

avoidants demonstrate fewer protective behaviors. Avoidants’ lower SE may be 

attributable to fewer resources, and structural interventions are recommended to 

complement risk communication for this population. 
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Background 

Social and behavioral factors contribute to the mutation of a virus into a more 

easily transmissible form and its subsequent spread into a pandemic outbreak. A virus’ 

success is dependent on suitable vectors that facilitate the infection and eventual spread 

among human hosts.107,160,161 Multiple subtypes of the influenza A virus occur in both 

wild and domesticated birds, but the manner in which humans raise poultry has the 

potential to create especially effective reservoirs for highly pathogenic mutations and 

opportunities for human infection.95,104 Preventive measures may include protective 

behaviors (e.g., hand-washing, proper food preparation), reducing risk behaviors (e.g., 

allowing poultry to roam freely, improper disposal of poultry waste), and implementing 

social and environmental changes that interrupt transmission pathways (e.g., changing the 

physical structures in which poultry are housed and transported, incentivizing the 

adoption of new practices among poultry producers).95  

Behavioral vigilance is a challenge in environments where exposure is an 

everyday occurrence. In Indonesia, highly pathogenic avian influenza (HPAI H5N1) was 

first identified in 2003 and declared endemic in 2005.162 Poultry are a primary protein 

source and are produced by large-scale corporations as well as raised by individual 

households. Casual exposure to infected poultry may occur in markets where live birds 

are sold; in homes, yards, or neighborhoods where poultry roam freely; and from 

agricultural or market workers who encounter poultry in occupational settings and bring 

home infectious materials (e.g., contaminated clothing or shoes, live poultry, 

manure).102,106,137,138 In our previous study examining data from over 2,000 Indonesian 

households in 2009, interviewers observed poultry walking freely around over three-
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quarters of respondents’ homes and poultry droppings inside approximately half of the 

households (see page 14). Environmental sampling of live bird markets in three provinces 

of Java found nearly half of the markets to have HPAI H5N1-contaminated structures 

(i.e., tabletops, cages, utensils, bins, and poultry water).137   

Previous research has demonstrated paradoxical relationships between 

hypothesized predictors of HPAI H5N1 risk behaviors in Indonesia and other affected 

countries during “maintenance” periods (i.e., no recent HPAI H5N1 outbreaks but 

ongoing background prevalence).30,163 In Indonesia, greater knowledge of HPAI H5N1 

exposure routes has been linked with more incidents of handling poultry at live bird 

markets, and higher perceived severity of HPAI H5N1 was associated with visiting live 

bird markets more frequently.  High self-efficacy was associated with less care-seeking 

for potential HPAI H5N1 signs and symptoms; these individuals chose instead to treat 

illnesses at home.163 In Laos, health communication campaigns regarding avian influenza 

had the unintended consequence of increasing or sustaining high-risk behaviors among 

urban residents who did not perceive themselves to be at risk because the campaign 

emphasized risk in rural areas (it did, however, successfully reduce risk behaviors among 

rural respondents).30 The previous study in this dissertation demonstrated that in 

maintenance conditions, risk perception and self-efficacy had rather weak associations 

with desired behavioral outcomes, despite being key theoretical principles that guide risk 

communication in both outbreaks and ongoing campaigns (page 14).  

These findings suggest complacency and overconfidence among individuals who 

have been educated about HPAI H5N1 and experience ongoing exposure but do not 

witness negative outcomes.163 It is also possible that risk perception and self-efficacy are 
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interacting differently in individuals depending on their circumstances, such as differing 

demographic characteristics.  A qualitative study by Jones et al (2010) identified a high 

degree of apathy regarding avian influenza among respondents with low proximal risk, 

and identified audience segmentation as a potentially effective communication strategy to 

encourage protective behaviors under non-acute circumstances.156  

Rimal & Real (2003)’s risk perception attitude (RPA) framework categorizes 

individuals according to their levels of efficacy and risk perception.142 It establishes four 

attitudinal groups that vary according to their motivation to, and likelihood of, engaging 

in protective behavior:  (a) responsive individuals, with high perceived risk and high 

efficacy beliefs, who are the most likely to follow recommended, positive health 

behaviors; (b) those with an avoidance attitude who have high levels of concern about 

risk but low levels of efficacy, decreasing their motivations to engage in protective 

behavior; (c) those with a proactive attitude, engaging in protective behaviors due to their 

high efficacy despite low risk perceptions; and (d) those with an attitude of indifference, 

who don’t perceive themselves to be at risk but would have low levels of efficacy 

regardless.  

The purpose of this study is to determine whether interactions between attitudinal 

predictors can define distinct audiences that differ according to descriptive characteristics 

and behavioral outcomes (page 48, Figure 1, “Responsive,” “Proactive,” “Avoidant,” and 

“Indifferent” boxes in the “Cognitive Mediating Mechanisms” column). The null 

hypotheses that will be tested are that responsive individuals are not more likely to 

perform protective behaviors, and are not less likely to perform high-risk behaviors, 

compared to other groups (H0 3.1 and H0 3.2). With responsives as the reference group, 
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the second set of null hypotheses state that indifferents will not be less likely to engage in 

protective behaviors and will be more likely to engage in high-risk behaviors.  

 

Methods 

This study used data from a household survey conducted by the Community-

Based Avian Influenza and Control Project (CBAIC) in Indonesia.  A detailed description 

of the survey sampling procedure is provided in a previous section (Methods: Page 23). 

As with the previous study, CBAIC survey data on consumer knowledge, attitudes and 

behaviors were combined with data on subdistrict-level poultry outbreaks between May 

and August 2009. Poultry consumers and household poultry owners (“backyard 

producers”) were included in the sample. In-person interviews were conducted in Bahasa 

Indonesia (Indonesian language) by study personnel employed by Nielsen. The survey 

measured self-reported data on respondents’ knowledge, attitudes, and risk-related 

behaviors regarding avian influenza and demographic information. Fieldworkers also 

recorded observations about household conditions (e.g., the presence of poultry, running 

water and housing materials, and soap). 

 

Cluster analysis.  Respondents were separated into four groups using cluster analysis and 

labeled in accordance with Rimal & Real’s Risk Perception Attitude Framework 

categories: responsive (high risk perception, high self-efficacy), proactive (low risk 

perception, high self-efficacy), avoidant (high risk perception, low self-efficacy), and 

indifferent (low risk perception, low self-efficacy).142 Perceived risk was calculated as the 

average of perceived severity and perceived susceptibility scores on a Likert-type scale 
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ranging from 1 (low) to 5 (high).146  A single-item self-efficacy measure was used for the 

cluster analysis presented here. Although a validated scale of items measuring task-

specific self-efficacy is more consistent with social cognitive theory,147 the self-efficacy 

composite score available from this dataset suffers from a smaller sample size since the 

battery of questions was only asked of a portion of the sample (non-poultry owning 

households). The single-item self-efficacy measure has been used in the avian influenza 

outbreak literature previously.16,27  

Variables were centered before cluster analysis because self-efficacy was right-

skewed, with values ranging from 3 to 5 on a five-point Likert scale. Centering helped to 

correct for the lack of variability and better compare the scores to the more variable risk 

perception values.149 Centered risk perception scores ranged from -1.98 to 2.03, and 

centered self-efficacy scores ranged from -3.26 to 0.74. Each cluster was defined by the 

mean values of respondents’ risk perception and self-efficacy scores; responsives (risk 

perception: 1.03, self-efficacy: 0.74), proactives (risk perception: -0.59, self-efficacy: 

0.74), avoidants (risk perception: 1.00, self-efficacy: -0.43), indifferents (risk perception: 

-0.39, self-efficacy: -0.4).  

 

Independent variables.  Respondents’ cluster membership was the predictor of interest for 

this analysis as defined by their self-reported perceived risk and self-efficacy scores 

(described above).  

 

Dependent variables.  The behavioral outcomes were selected on the basis of findings 

from an earlier paper (see page 14) that demonstrated bidirectional or inconsistent 
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relationships with to individuals’ risk perception and self-efficacy.  The outcomes of 

interest therefore were allowing poultry to roam freely around the home (yes/no, as 

observed by the interviewer), soap use while preparing poultry for consumption (a 

summary score of total uses of soap last time they prepared food, range: 0-7), and 

whether they reported sudden poultry deaths they may have experienced to village 

authorities or a neighborhood head (yes/no).  The robust sample sizes for these outcomes 

allowed for comparisons between and within clusters; outcomes with small sample sizes 

within cluster (<50 respondents/cell) were not used in this analysis.  

 

Covariates.  Demographic covariates included age, gender, education (high school or 

university graduate vs. junior high school or less), and number of household possessions 

(available durable goods are an accepted proxy for household income in surveys 

conducted in developing countries).150 Knowledge of HPAI H5N1 was defined using two 

summary score variables of the number of protective actions known (unprompted), and 

number of transmission pathways known (unprompted). Previous experience was defined 

as having poultry with HPAI H5N1 (birds expressed symptoms of infection, including 

sudden death, even if unconfirmed by officials). Pandemic H1N1 2009 (swine flu, or flu 

babi) was considered as a potential confounder of the relationship between risk 

perception and self-efficacy (e.g., regarding pandemic influenza generally) and 

behavioral outcomes, as it was present and publicized in Indonesia during the survey 

period. Awareness of Pandemic H1N1 2009 was defined as a dichotomous variable based 

on spontaneous responses to the question “To your knowledge, what other animal 

diseases (not poultry) can affect humans?” 
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Statistical analysis. Between-cluster comparisons were conducted on descriptive statistics 

as well as behavioral outcomes. A nested one-way analysis of variance (ANOVA) was 

calculated on respondents’ household possessions according to cluster, stratified by 

maintenance or outbreak conditions. Post-hoc contrasts on observed data were performed 

to compare the differences in means between clusters. A similar design was used to 

assess differences in mean age between clusters in maintenance and outbreak conditions.  

Comparisons between dichotomous covariates (gender, high/low educational level, 

residing in CBAIC intervention area, poultry-raising in home) were performed using 

logistic regression with cluster membership as a factor variable.   

For between-cluster comparisons stratified by subdistrict type (maintenance or 

outbreak), as well as separate analyses of within-cluster comparisons of maintenance and 

outbreak conditions, outcomes for each protective or high-risk behavior were calculated 

using binary multilevel random effects models for self-reported behaviors and 

interviewer observations, and linear multilevel random effects models for summary 

scores. Level 1 predictor variables were individual respondent characteristics (age, 

gender, household possessions, education, living in program area, and knowledge). The 

Level 2 variables were subdistrict of residence (91 subdistricts were included in the 

analysis, with a range of 19 to 83 respondents per subdistrict) and rural status of 

subdistrict (urban = 50% or less of villages in subdistrict classified as rural, rural = more 

than 50% of villages in subdistrict classified as rural).  Responsives were considered as 

the reference group. Final multivariable models were constructed using predictors found 

to be significant in bivariate analyses (p<0.05). Intraclass correlation (ICC) and 
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information criteria (AIC and BIC) were the postestimation statistics used to determine 

model fit.  

 

Results 

Sample Description 

A total of 2,416 respondents (85.0% of the total sample) lived in districts defined 

as being in a “maintenance period” (no poultry outbreaks in the 3 months prior to the 

survey). The remaining sample (n = 427) lived in districts that had been identified as 

experiencing poultry deaths from HPAI H5N1 (“outbreak periods”) during the same time 

period. Overall, respondents had a mean age of 39.6 years (SE, 0.21) and 22.7% of the 

sample had graduated from high school or beyond.  The mean number of household 

goods reported by the entire sample was 4.69 (SE, 0.03). Consistent with the sampling 

design that primarily sought female heads of household, 75.1% of the sample was female. 

Behavioral outcomes do not necessarily align with those implied by the cluster 

labels; recall that a “responsive” individual is defined according to attitudinal measures, 

but their actual behaviors may not follow suit. The sample distribution was similar in 

maintenance and outbreak conditions, with indifferents comprising over 40% of each 

sample and responsives less than 10% (Table 1). 
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Table 1. Respondent characteristics in maintenance conditions and outbreaks, by 
Risk Perception Attitude Framework cluster. 
 Responsive1 Proactive Avoidant Indifferent 

Maintenance2 
subdistricts 
(n=2,416) n 

% of 
sample n 

% of 
sample n 

% of 
sample n 

% of 
sample 

Cluster size  231 9.6 657 27.2 533 22.1 99
5 41.2 

 n SD,% of 
cluster n SD,% of 

cluster n SD,% of 
cluster n SD,% of 

cluster 
Household possessions 
(mean, SD) 5.10 1.87 4.78 1.87 4.46 1.75 4.52 1.75 

Age (mean, SD) 38.7 10.6 40.4 11.7 39.0 11.2 39.6 11.5 
Gender (female) 171 74.0 481 73.2 405 76.0 740 74.4 
High school graduate 64 27.7 162 24.7 111 20.8 215 21.6 
Raises own poultry 125 54.1 320 48.7 256 48.0 508 51.1 
Aware of Pandemic 
2009 H1N1 169 73.2 444 67.6 356 66.8 630 63.3 

Rural subdistrict 90 43.9 301 53.5 250 53.2 474 57.3 
 
Outbreak2 
subdistricts 
(n=427) n 

% of 
sample n 

% of 
sample n 

% of 
sample n 

% of 
sample 

Cluster size  31 7.3 98 23.0 105 24.6 193 45.2 

 n SD,% of 
cluster n SD,% of 

cluster n SD,% of 
cluster n SD,% of 

cluster 
Household possessions 
(mean, SD) 4.13 1.43 4.45 1.75 4.52 1.86 4.78 1.77 

Age (mean, SD) 42.3 10.8 37.8 11.2 39.4 11.0 39.8 10.9 
Gender (female) 25 80.7 78 79.6 82 78.1 153 79.3 
High school graduate 7 22.6 26 26.5 16 15.2 44 22.8 
Raises own poultry 18 58.1 47 48.0 51 48.6 98 50.8 
Aware of Pandemic 
2009 H1N1 29 93.6 61 62.2 80 76.2 144 74.6 

Rural subdistrict 23 82.1 28 44.4 56 70.0 74 56.1 
1Responsive: high perceived risk of H5N1 infection, high self-efficacy in preventing infection 
 Proactive: low perceived risk, high self-efficacy 
 Avoidant: high perceived risk, low self-efficacy 
 Indifferent: low perceived risk, low self-efficacy  
2Maintenance subdistrict: no confirmed cases of HPAI H5N1 in poultry during three months prior to survey  
 (May-August, 2009). Outbreak subdistrict: HPAI H5N1 outbreak confirmed during three months prior to   
 survey (May-August, 2009).  
 Source: Global Animal Disease Information System (EMPRES-i). Food and Agriculture Organization of  
 the United Nations. Available at: empes-i.fao.org/eipws3g. 

 

Clusters differed significantly from one another in terms of household possessions 

in maintenance conditions and outbreaks. In maintenance conditions, responsives had a 
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significantly greater number of household possessions (mean = 5.10, SD: 1.87) compared 

to proactives (mean = 4.78, SD:1.87)  (t = 7.79, p<0.001), avoidants (mean = 4.46, SD: 

1.75) (t = 5.05, p<0.001), and indifferents (mean = 4.52, SD:1.75) (t = 8.26, p<0.001). 

Proactives had a significantly greater number of household possessions than avoidants (t 

= 2.76, p<0.01) but did not differ from indifferents. Avoidants had the lowest average 

number of household possessions, significantly less than the next-lowest group, 

indifferents (t = 2.92, p<0.01).  

Household possessions were 

allocated differently according to 

cluster in outbreak conditions 

(Figure 1). Indifferents had the 

highest average number of 

household possessions (mean = 

4.78, SD:1.77), significantly more so 

than avoidants (mean = 4.52, SD: 

1.86) (t = 5.56, p<0.001), proactives 

(mean = 4.45, SD:1.75) (t = 4.17, 

p<0.001), and responsives (mean = 

4.13, SD:1.43) (t = 15.30, p<0.001). 

The average number of household 

goods among proactives was 

significantly greater than responsives 

(t = 7.76, p<0.001) but did not differ significantly from avoidants.   
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Figure 1. Household possessions by cluster in 
maintenance and outbreak conditions. 
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Age differed significantly between clusters.  Within maintenance conditions, 

proactives were the oldest group (mean = 40.4, SD:11.7), significantly more so than  

avoidants (mean = 39.0, SD:11.2) (t = 2.81, p=0.005) and responsives (mean = 38.7, 

SD:10.6) (t = 10.51, p<0.001), but did not differ significantly from indifferents (mean = 

39.6, SD:11.5). Responsives were significantly younger than all groups, including 

proactives as stated above, avoidants (t = 7.63, p<0.001) and indifferents (t = 12.25, 

p<0.001). Avoidants were also significantly younger than indifferents (t = 4.16, p<0.001).	   

As with household 

possessions, the age distribution in 

clusters appeared different within 

outbreak conditions than they did 

within maintenance conditions 

(Figure 2).  Responsives were the 

oldest group (mean = 42.3, 

SD:10.8), and were significantly 

older than	   indifferents (mean = 

39.8, SD:10.9) (t =16.83, 

p<0.001), avoidants (mean = 39.4, 

SD:11.0) (t = 9.40, p<0.001), and 

proactives  (mean=37.8, SD:11.2) 

(t = 9.23, p<0.001). Proactives 

were the youngest group, 

significantly lower in age 

Figure 2. Age distribution by cluster in 
maintenance and outbreak conditions. 

20
40

60
80

20
40

60
80

Responsive Proactive

Avoidant Indifferent

q.
11

 : 
ag

e

Age by RPA cluster, maintenance conditions

20
30

40
50

60
70

20
30

40
50

60
70

Responsive Proactive

Avoidant Indifferent

q.
11

 : 
ag

e

Age by RPA cluster, outbreaks



	   	  
	  

	   97	  

compared	   to responsives (preceding sentence) and indifferents (t = 3.80, p<0.001), 

although did not significantly differ in average age from avoidants.  

In maintenance conditions, all groups had a greater likelihood of living in rural 

subdistricts compared to responsives, including proactives (OR = 1.47, 95% CI:1.06, 

2.03), avoidants (OR = 1.45, 95% CI:1.04, 2.02), and indifferents (OR = 1.71, 95% 

CI:1.26, 2.33). In outbreaks, responsives were the most likely to be found in rural 

subdistricts. Compared to responsives, proactives were less likely to be living in rural 

subdistricts (OR = 0.17, 95% CI: 0.06, 0.52), as were indifferents (OR = 0.28, 95% CI: 

0.10, 0.77). There was no significant difference between avoidants and responsives in the 

rural status of their subdistrict. Responsives were significantly less likely to be living in 

rural subdistricts in maintenance phases compared to outbreaks (OR = 0.17, 95% CI: 

0.06, 0.47), as were avoidants (OR = 0.49, 95% CI: 0.29, 0.81). There was no difference 

in the rural status of proactives or indifferents between maintenance and outbreak 

conditions. 

Clusters did not otherwise differ significantly from their counterparts in 

maintenance compared to outbreak conditions, with the exception of age among 

proactives.  Proactives in maintenance conditions were significantly older (mean = 40.4, 

SD:0.46) than their outbreak counterparts (mean = 37.8, SD:1.10), (r = 2.72, p = 0.04). 

Due to survey skip patterns, each respondent was not asked about every 

behavioral outcome; for example, households that did not raise their own poultry were 

not included in the sample asked about reporting poultry deaths to authorities. Therefore, 

statistical power may be compromised for behavioral outcomes with small sample sizes, 

particularly in the outbreak conditions (Table 2).  
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Prevalence of Behaviors in Maintenance Conditions 

In the stratified analysis of maintenance districts, the largest cluster was 

comprised of indifferents (41.2%). Slightly over a quarter of respondents were in the 

proactive cluster (27.2%), and there were slightly fewer avoidants (22.1%). Responsives 

made up the smallest cluster (9.6%) (Table 2). 

Poultry were observed roaming freely around the house in the majority of 

households. Proactives had the lowest prevalence of free-roaming poultry (73.2%), 

followed by responsives (76.2%), avoidants (78.4%), and indifferents (80.1%). 

Purchasing live poultry from markets was most prevalent among responsives (12.2%, and 

least so among indifferents (8.9%). It is notable that indifferents reported the highest 

prevalence of purchase from backyard breeders (3.9%) and social sources such as friends 

and neighbors (5.4%) than any cluster (data not shown).  

Responsives reported the highest prevalence of protective behaviors of any cluster 

in maintenance conditions. Mean summary scores for washing hands with soap while 

preparing poultry for meals were highest among responsives (mean = 5.44, SD:1.80), 

followed by avoidants (mean = 4.99, SD:1.87), proactives (mean = 4.79, SD:1.91), and 

indifferents (mean = 4.72, SD:1.89). Among households that slaughtered poultry at 

home, nearly three-quarters (73.2%) of responsives reported consistent safe disposal of 

solid poultry waste, followed by proactives (66.8%), indifferents (60.8%), and avoidants 

(60.2%). Mean summary scores of reported soap use after live poultry handling were 

highest among responsives (mean = 2.96, SD:1.40) and avoidants (mean = 2.84, 

SD:1.43). Proactives (mean = 2.73, SD:1.51) and indifferents (mean = 2.73, SD:1.56) had 

lower scores for washing with soap after handling poultry.  
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Table 2. Prevalence of high-risk practices and protective behaviors, by Risk 
Perception Attitude Framework cluster. 
 Responsive1 Proactive Avoidant Indifferent 
Respondents in 
maintenance 
subdistricts2 

(n=2,416) n 
% of 

sample n 
% of 

sample n 
% of 

sample n 
% of 

sample 

Cluster size  231 9.6 657 27.2 533 22.1 99
5 41.2 

 n SD,% of 
cluster n SD,% of 

cluster n SD,% of 
cluster n SD,% of 

cluster 
Poultry roam freely 
around home (n=2,413) 176 76.2 480 73.2 417 78.4 796 80.1 

Total soap use, food 
preparation (mean, SD) 
(n=2,040) 

5.44 1.80 4.79 1.91 4.99 1.87 4.72 1.89 

Total soap use, poultry 
handling (mean, SD) 
(n=1,018) 

2.96 1.40 2.73 1.51 2.84 1.43 2.73 1.56 

Purchases live poultry 
at market (n=1,207) 13 12.2 31 9.2 28 10.1 43 8.9 

Proper solid poultry 
waste disposal (n=791) 52 73.2 125 66.8 106 60.2 217 60.8 

         
Respondents in 
outbreak subdistricts2 

(n-427) n 
% of 

sample n 
% of 

sample n 
% of 

sample n 
% of 

sample 
Cluster size  31 7.3 98 23.0 105 24.6 193 45.2 

 n SD,% of 
cluster n SD,% of 

cluster n SD,% of 
cluster n SD,% of 

cluster 
Poultry roam freely 
around home (n=427) 29 93.6 67 68.4 85 81.0 154 79.8 

Soap use during food 
preparation (mean, SD) 
(n=381) 

5.22 1.76 5.60 1.59 5.26 1.68 5.02 1.78 

Soap use during poultry 
handling (mean, SD)  
(n=225) 

3.46 1.33 2.84 1.41 3.01 1.34 2.97 1.58 

Purchases live poultry 
at market (n=214) 2 15.4 10 19.2 14 25.9 21 22.2 

Proper solid poultry 
waste disposal (n=157) 9 64.3 24 68.6 14 25.9 21 22.1 
1Responsive: high perceived risk of HPAI H5N1 infection, high self-efficacy in preventing infection 
 Proactive: low perceived risk, high self-efficacy 
 Avoidant: high perceived risk, low self-efficacy 
 Indifferent: low perceived risk, low self-efficacy  
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2Maintenance subdistrict: no confirmed cases of HPAI H5N1 in poultry during three months prior to survey  
 (May-August, 2009). Outbreak subdistrict: HPAI H5N1 outbreak confirmed during three months prior to   
 survey (May-August, 2009).  
 Source: Global Animal Disease Information System (EMPRES-i). Food and Agriculture Organization of  
 the United Nations. Available at: empes-i.fao.org/eipws3g. 
 

Prevalence of Behaviors in Outbreak Conditions 

 In the stratified analysis of outbreak districts, the distribution of clusters was 

similar to those in maintenance districts. Indifferents made up the largest proportion of 

respondents (45.2%). Avoidants made up a quarter of the sample (24.6%), and proactives 

were the third-largest group (23.0%). Responsives were the smallest cluster of 

respondents (7.3%). 

 Due in part to the small sample size in outbreak districts, the number of 

respondents who were asked about certain outcomes was small due to survey skip 

patterns (Table 2). Dividing the positive responses among clusters further diminished cell 

sizes, therefore limiting some inferences that may be drawn for some outcomes.  

 Responsives comprised the cluster with the highest proportion of poultry observed 

roaming around the house (93.6%), followed by avoidants (81.0%), indifferents (79.8%), 

and proactives (68.4%). In contrast to maintenance conditions, purchase of live birds 

from markets was lowest among responsives (15.4%), with a quarter of avoidants 

(25.9%) purchasing live poultry at markets. 

Consistently safe disposal of solid poultry waste was highest among avoidants 

(72.2%), followed by indifferents (70.8%) and proactives (68.6%), with responsives 

reporting the lowest proportion of safe disposal practices (64.3%).  Safe disposal of liquid 

poultry waste was highest among indifferents (32.9%), followed by avoidants (25.7%), 

responsives (23.1%) and proactives (16.1%).  Proactives reported higher mean soap use 
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during food preparation than other groups (mean = 5.60, SD:1.59), with slightly lower 

scores among avoidants (mean = 5.26, SD:1.68), responsives (mean = 5.22, SD:1.76), 

and indifferents (mean = 5.02, SD:1.78). Responsives had the highest mean scores for 

soap use after handling live poultry or products (mean = 3.46, SD:3.46), with lower 

scores among avoidants (mean = 3.01, SD:1.34), indifferents (mean = 2.97, SD:1.58), 

and proactives (mean = 2.84, SD:1.41). 

 

Bivariate Comparison Between Outbreak and Maintenance Districts 

Despite the small sample sizes in outbreak districts, bivariate regression analyses 

indicated that some clusters differed significantly for behavioral outcomes between 

maintenance and outbreak districts. For behavioral outcomes, soap use during the 

preparation of poultry for consumption was significantly lower among proactives in 

maintenance compared to outbreak conditions (r = -0.63, p = 0.04). Avoidants in 

maintenance conditions had lower odds of reporting poultry deaths to village authorities 

or heads of neighborhood associations than those in outbreak conditions (OR = 0.16, 95% 

CI: 0.03, 0.81)   

 

Multivariable Comparisons Between Clusters 

Responsives were selected as the reference group for cluster comparisons because 

they demonstrated the lowest proportion of risk behaviors and highest of protective 

actions for the majority of outcomes (Table 2). Additionally, risk communication 

activities seek to elevate individuals’ risk perceptions and self-efficacy, which 

responsives express to a high degree, so it is important to determine whether this is 
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necessary to achieve desired behavioral outcomes in maintenance conditions, or if 

individuals can remain in their cluster (e.g., indifferent) yet still demonstrate protective 

behaviors.  

In maintenance conditions, proactives were significantly less likely to have 

poultry roaming around the house compared to responsives (OR = 0.51, 95% CI: 0.33, 

0.81), while avoidants and proactives approached significantly lower likelihood of 

poultry roaming (p=1.04 and p=0.061, respectively) (Table 3). Total soap use was lower 

among proactives (r = -0.58, 95% CI: -0.88, -0.28), avoidants (r = -0.55, 95% CI: -0.85, -

0.24), and indifferents (r = -0.69, 95% CI: -0.98, -0.40) compared to responsives. All 

clusters were significantly less likely to properly dispose of liquid poultry waste 

consistently during slaughtering and food preparation compared to responsives (proactive 

OR = 0.48, 95% CI:0.24, 0.94; avoidant OR = 0.34, 95% CI: 0.16, 0.65; indifferent OR = 

0.43, 95% CI: 0.23, 0.82). Indifferents had the lowest odds of any cluster of reporting 

poultry deaths to authorities compared to responsives (OR = 0.06, 95% CI: 0.01, 0.30), 

followed by proactives (OR: 0.22, 0.04, 0.96).  

 
Table 3. Between-cluster differences in behavioral 
outcomes within maintenance conditions 

Poultry roaming around house3 
 OR (95% CI)  p-value 
Cluster1   
Responsive -- reference group --  
Proactive 0.51 (0.33, 0.81) 0.005 
Avoidant 0.67 (0.42, 1.08) 0.104 
Indifferent 0.65 (0.41, 1.02) 0.061 

Age 1.01 (1.00, 1.02) 0.037 
Gender 0.25 (0.17, 0.35) <0.001 
Household possessions 0.92 (0.85, 0.99) 0.030 
High school graduate 0.66 (0.49, 0.89) 0.007 
Interventions in subdistrict 1.93 (0.80, 4.66) 0.142 
Knowledge of protective actions 0.87 (0.78, 0.96) 0.005 
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Table 3, continued from previous page 
Total soap use while preparing poultry for consumption among 
women4 

 coeff (95% CI) p-value 
Cluster1   
Responsive -- reference group --  
Proactive -0.58 (-0.88, -0.28) <0.001 
Avoidant -0.55 (-0.85, -0.24) <0.001 
Indifferent -0.69 (-0.98, -0.40) <0.001 

Knowledge of transmission routes 0.13 (0.02, 0.25) 0.027 
Knowledge of protective actions 0.08 (-0.01, 0.17) 0.067 
   
Proper disposal of liquid poultry waste 
 OR (95% CI)  p-value 
Cluster1   
Responsive -- reference group --  
Proactive 0.48 (0.24, 0.94) 0.033 
Avoidant 0.32 (0.16, 0.65) 0.002 
Indifferent 0.43 (0.23, 0.82) 0.010 

Household goods 1.10 (0.98, 1.22) 0.100 
Knowledge of protective actions 0.84 (0.72, 0.97) 0.020 

 

Report / notify if poultry dies suddenly5 

 OR (95% CI)  p-value 
Cluster1   
Responsive -- reference group --  
Proactive 0.22 (0.05, 0.96) 0.044 
Avoidant 0.25 (0.06, 1.09) 0.065 
Indifferent 0.06 (0.01, 0.30) 0.001 

Interventions in subdistrict 4.43 (1.37, 14.26) 0.013 
1Responsive: high perceived risk of HPAI H5N1 infection, high self- 
 efficacy in preventing infection 
 Proactive: low perceived risk, high self-efficacy 
 Avoidant: high perceived risk, low self-efficacy 
 Indifferent: low perceived risk, low self-efficacy  
2Maintenance condition: no confirmed cases of HPAI H5N1 in poultry  
 during three months prior to survey within respondent’s subdistrict (May-
August, 2009).  
 Source: Global Animal Disease Information System (EMPRES-i). Food  
 and Agriculture Organization of the United Nations. Available at:  
 empes-i.fao.org/eipws3g. 
3 Final model: n = 2,063, groups = 82; 19-80 observations per group 
(mean: 25.2). ICC: 0.36 (95% CI: 0.26, 0.47) 
4 Final model: n = 1,323, groups = 82; 4-56 observations per group 
(mean: 16.1). ICC: 0.15 (95% CI: 0.10, 0.22) 
5 Final model: n = 158, groups = 60; 1-9 observations per group 
(mean: 2.6). ICC: 0.11 (95% CI: <0.001, 0.94) 
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Clusters in outbreak conditions had small cell sizes, limiting statistical power in 

multilevel regression models (Table 4). Nonetheless, proactives demonstrated lower odds 

than responsives of having poultry roaming around the house when controlling for 

covariates (OR = 0.13, 95% CI: 0.02, 0.75). 

 
Table 4. Between-cluster differences in behavioral 
outcomes within outbreak conditions2  

Poultry roaming around house 
 OR (95% CI)  p-value 
Cluster1   
Responsive -- reference group --  
Proactive 0.13 (0.02, 0.75) 0.023 
Avoidant 0.31 (0.05, 1.91) 0.205 
Indifferent 0.29 (0.05, 1.70) 0.169 

Gender 0.09 (0.02, 0.35) 0.001 
High school graduate 0.53 (0.24, 1.17) 0.115 
Knowledge of protective actions 0.80 (0.63, 1.02) 0.071 
1Responsive: high perceived risk of HPAI H5N1 infection, high self-
efficacy in preventing infection 
 Proactive: low perceived risk, high self-efficacy 
 Avoidant: high perceived risk, low self-efficacy 
 Indifferent: low perceived risk, low self-efficacy  
2Outbreak subdistrict: HPAI H5N1 outbreak confirmed during three months  
 prior to survey (May-August, 2009).  
 Source: Global Animal Disease Information System (EMPRES-i). Food  
 and Agriculture Organization of the United Nations.  
 Available at: empes-i.fao.org/eipws3g. 
Final model: n = 303, groups = 10; 19-120 observations per group 
(mean: 30.3). ICC: 0.24 (95% CI: 0.09, 0.51) 
 

Discussion 

The results of this analysis demonstrate that distinct audiences can be defined 

according to the interaction between individuals’ risk perceptions and self-efficacy (Table 

5. end of section). The null hypotheses, which stated that there would be no difference 

between responsives’ high-risk and protective behaviors compared to other attitudinal 

groups, and specifically that indifferents would not differ from responsives, can be 

rejected.  Within maintenance or outbreak conditions, clusters differ significantly on 
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multiple behavioral outcomes. Moreover, although clusters remain of similar size 

between conditions, they are comprised of different demographic characteristics, 

suggesting that the proximal risk of HPAI H5N1 affects individuals differently according 

to their socioeconomic status and related circumstances. 

Audiences were largely indifferent or avoidant in both maintenance and outbreak 

conditions, with the common factor in these clusters being low self-efficacy. Nearly half 

the sample in stratified maintenance and outbreak conditions was indifferent.  

In maintenance conditions, the cluster comprised of indifferent individuals had fewer 

highly educated respondents than responsive or proactive clusters, although these 

differences were not significant.  These individuals had the lowest use of soap in food 

preparation, suggesting that this behavior should be emphasized in communication 

campaigns during maintenance conditions. Risk perceptions and self-efficacy among 

indifferent respondents are low, in contrast to responsive individuals who have high 

perceptions of both risk and self-efficacy. Responsive individuals demonstrated 

significantly higher soap use behaviors during food preparation than any group. This is 

consistent with the previous literature that finds self-efficacy and risk perception to be 

determinants of protective behavior in outbreak scenarios, and this finding confirms that 

the determinants are similarly predictive under “maintenance” conditions when a 

potentially pandemic virus has ongoing background prevalence.  

Proactive respondents demonstrated signs of complacency, which is of particular 

concern during maintenance phases. Despite high self-efficacy, this group engaged in 

significantly less soap use during food preparation than responsive individuals, as well as 

a lower likelihood of reporting sudden poultry deaths. Their high self-efficacy alone did 
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not appear to be sufficient to maintain protective behaviors to the same degree as 

responsive individuals. While they may accurately perceive their objective risk of H5N1 

exposure to be lower (for example, they are significantly less likely to have poultry 

roaming freely around the house than those in the responsive cluster), their lack of 

vigilant protective behaviors may create opportunities for risk of exposure to increase in 

time. This group may benefit from reminders about the importance of ongoing 

prevention, even when exposures are not readily visible, but communication efforts 

should be careful that consistent messaging does not bolster proactive audiences’ self-

efficacy regarding HPAI H5N1 prevention to the point of overconfidence. Raising risk 

perception, even in the absence of direct exposure to H5N1 due to behavioral vigilance, 

may elevate proactive audiences’ behavioral outcomes to match those of responsive 

individuals. 

Avoidant individuals (i.e., those with high perception of risk and low self-

efficacy) had the lowest socioeconomic status of any cluster, and a large proportion of 

avoidants live in rural subdistricts during maintenance conditions. In models that 

controlled for rural subdistrict status in maintenance conditions, avoidants did not differ 

significantly from responsives in high-risk behaviors (allowing poultry to roam freely and 

reporting dead poultry to authorities), but had significantly lower odds of engaging in 

protective behavior than responsives (hand-washing during food preparation, consistent 

proper disposal of poultry waste). As the group with the lowest household resources and 

the lowest educational levels of all clusters, low self-efficacy may be attributable to a 

lack of resources due to socioeconomic circumstances. Targeted intervention efforts 

should consider the avoidant group’s accurate assessment of their risk (i.e., living in rural 
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areas with high prevalence of risk behaviors and lower likelihood of protective behaviors 

such as handwashing). Structural interventions in combination with encouragement to 

adopt protective behaviors may raise self-efficacy. 

Clusters’ descriptive profiles appeared to differ from one another by subdistrict 

type.  Rather than being the wealthiest group as in maintenance conditions, responsive 

individuals in outbreak districts had, on average, the lowest number of household 

possessions. In contrast, the indifferent cluster were the wealthiest of all groups in 

outbreak districts. Avoidant respondents remained the least-educated in both maintenance 

and outbreak conditions, and responsive individuals consistently had the highest 

proportion of poultry-raising in both conditions. Despite small sample sizes, the pattern 

of wealthier, more highly-educated respondents occupying very different clusters in 

outbreak compared to maintenance conditions indicates that attitudinal clusters may need 

to be targeted differently according to proximal risk, and warrants further study with 

sufficiently large sample sizes for both conditions.   

To accurately examine shifts in cluster membership according to proximal risk, 

and resulting behavioral outcomes, future research should use a longitudinal population-

based survey of the general public and monitor movement between clusters (if any) as a 

population experiences sudden shifts in proximal risk.  

 

Limitations 

RPA clusters were computed based on risk perception and self-efficacy measures. 

In conceptualizing efficacy, the RPA Framework typically includes a perceived response 

efficacy score or outcome expectancy score averaged with a self-efficacy composite 
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score.146 The dataset did not include measures of perceived response efficacy (i.e., 

respondents’ confidence that protective actions would be effective in preventing disease). 

Further, the self-efficacy measure was not comprised of multiple task-specific items for a 

validated measure of generalized self-efficacy.147 This scale was not used because only 

half of the sample was asked to report their confidence in completing specific protective 

actions. These respondents were limited to those who did not own poultry, substantially 

diminishing statistical power due to a smaller sample and limiting the generalizability of 

results to those with lower daily exposure. Instead, the single-item measure of self-

efficacy that was used is consistent with the measure used in the literature on pandemic 

outbreaks, and, more importantly, was asked of the entire sample.16,27 A more robust 

efficacy measure may have resulted in greater variance and a clearer delineation between 

clusters, and it is recommended that validated measures of task-specific self-efficacy and 

response efficacy are included in future surveys. 

This analysis did not control for some measures that have been found in the 

literature to contribute to risk behaviors. These factors include response cost, trust in 

institutions, and trust in information sources. The previous research using the same 

dataset found that perceived collective efficacy, knowledge of transmission routes and 

protective measures, and previous experience with poultry illness or death predicted a 

wide range of behaviors in maintenance conditions.  These variables were included in 

final models only when they remained significant as covariates and contributed to model 

fit. Future research may further examine relationships between these factors within RPA 

clusters under different conditions, provided sufficient sample sizes are achieved. 
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While knowledge of Pandemic H1N1 2009 was not significantly different 

between maintenance and outbreak districts, over two-thirds of respondents overall 

expressed awareness of the virus. It is possible that attitudes about avian influenza (HPAI 

H5N1) were modified by heightened awareness of the concurrent outbreak of human-

transmissible swine influenza (Pandemic H1N1 2009) in the overall population, 

potentially biasing results toward the null. Indifferents were significantly less likely to be 

aware of Pandemic H1N1 2009 compared to responsives (data not shown), but this 

knowledge was not significant as a covariate in the final models. Differences in risk 

perceptions or self-efficacy between groups may have been more pronounced if the 

survey had been conducted during a period when another strain of a pandemic zoonotic 

influenza virus had not been a prominent public health concern in the country overall. 

 

Conclusions 

 Responsive clusters demonstrated the highest frequency of protective behaviors in 

maintenance conditions, suggesting that appropriately elevated risk perception and self-

efficacy need to occur together to result in behavioral vigilance. High ratings of either 

attitude alone may result in complacency (proactives) or further entrench risk behaviors 

due to a frustration with lack of resources to protect against H5N1 (avoidants). Although 

efforts to raise both risk perceptions and self-efficacy in tandem are recommended to 

address the large proportion of the population that remains indifferent, it is especially 

important to target those with discordant perceptions with communication campaigns as 

well as instrumental support through public health interventions. Audience segmentation 

according to risk attitudes, combined with the considerations of differences in cluster 
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composition in maintenance compared to outbreak scenarios  (i.e., demographic 

characteristics), allows greater precision in reaching audiences that may otherwise fail to 

achieve the level of behavioral vigilance observed among the smallest cluster of 

respondents (responsives) in an environment where risk of exposure must be 

continuously managed.  



	  

Table 5. Risk Perception Attitude Framework audience cluster profiles for household respondents in Indonesia. 

 
MAINTENANCE CONDITIONS2 

RPA Cluster1 Descriptives Between-Cluster Behavioral Outcomes 
Responsive § Smallest cluster. 

§ Wealthiest of all clusters.* 

§ Youngest of all clusters.* 

§ Highest percentage with high school 
education or greater.  

§ Highest proportion of poultry raising. 

§ Least likely to live in rural subdistrict. 

§ More likely to have poultry roaming around house than 
other clusters.* 

§ Highest soap use while preparing poultry for consumption.*  

§ Higher reporting of poultry die-offs to authorities compared 
to proactives and indifferents.* 

§ Most consistent in safe disposal of liquid poultry waste. 

 

Proactive § Wealthier than other clusters except 
responsive.* 

§ Second-highest percentage of high school 
education or greater. 

§ Lowest proportion of poultry raising. 

§ Least likely to have poultry roaming around house.* 

§ Less soap use when preparing poultry for consumption 
than responsives.* 

§ Less likely to report poultry die-offs to authorities than 
responsives.* 

Avoidant § Poorest of all clusters. 

§ Lowest educational levels of all clusters. 

§ Least consistent in safe disposal of liquid poultry waste.* 

§ Less soap use when preparing poultry for consumption 
than responsives* 

§ Less likely to report poultry die-offs to authorities than 
responsives.* 

Indifferent § Largest cluster. 

§ Less educated than responsives or 
proactives. 

§ Most likely to live in rural subdistrict. 

§ Lowest soap use while preparing poultry for consumption.* 

§ Least likely to report poultry die-offs to authorities.* 
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1Responsive: high perceived risk of HPAI H5N1 infection, high self-efficacy in preventing infection 
 Proactive: low perceived risk, high self-efficacy 
 Avoidant: high perceived risk, low self-efficacy 
 Indifferent: low perceived risk, low self-efficacy  
2Maintenance subdistrict: no confirmed cases of HPAI H5N1 in poultry during three months prior to survey (May-August, 2009). Outbreak subdistrict: HPAI  
 H5N1 outbreak confirmed during three months prior to survey (May-August, 2009).  
 Source: Global Animal Disease Information System (EMPRES-i). Food and Agriculture Organization of  
 the United Nations. Available at: empes-i.fao.org/eipws3g.

Table 5, continued 
OUTBREAK CONDITIONS2 

RPA Cluster1 Descriptives Between-Cluster Behavioral Outcomes 

Responsive § Smallest cluster. 

§ Poorest of all clusters.* 

§ Slightly older than other clusters. 

§ Highest proportion of poultry raising. 

§ More likely to be living in rural subdistrict 
than avoidants and indifferents. 

§ More likely to have poultry roaming around the house than 
other clusters* 

 

Proactive § Highest proportion with high school 
education or greater. 

§ Youngest of all clusters. 

§ Lowest proportion of poultry raising. 

§ Less likely to have poultry roaming around the house than 
responsives* 

 

Avoidant § Lowest educational levels of all clusters.  

Indifferent § Largest of all clusters. 

§ Wealthiest of all clusters. 

§ Least likeliy to be living in rural subdistrict. 

 

*  Significantly different from other clusters in multivariable analysis (p<0.05). 
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CHAPTER 5 
 

ATTITUDINAL AND STRUCTURAL DETERMINANTS OF  
HIGHLY PATHOGENIC AVIAN INFLUENZA (H5N1)  

RISK AND PROTECTIVE BEHAVIORS BY  
COMMERCIAL POULTRY SECTOR WORKERS IN INDONESIA  

(STUDY 3) 
 

ABSTRACT 

Background: Highly pathogenic avian influenza (H5N1) is endemic among poultry in 

Indonesia and transmitted through the commercial poultry supply chain, potentially 

exposing poultry workers and communities to H5N1-infected birds at trade, slaughter, 

and markets. This study identifies predictors of occupational risk/protective behaviors. 

 

Methods: Multilevel regression was performed on a 2009 survey (n=1,404) of 

trader/transporters, slaughterers, and market vendors working in no-incidence subdistricts 

(no outbreaks in prior three months). Outcomes: Protective/risk behaviors (hygiene, 

protective equipment, unsold poultry treatment, caging practices, waste disposal). 

Predictors: Respondent attitudes (perceived risk, collective efficacy, self-efficacy), 

workplace features. Level 1 covariates: age, gender, household possessions, education, 

knowledge of protective actions, presence of local interventions. Level 2 covariates: 

subdistrict of residence, rural status.  

 

Results: High neighborhood collective efficacy was positively associated with: vendor 

soap use (r = 1.96, p=0.002) and slaughterers’ wearing more protective equipment (r = 

0.31, p=0.019). High workplace collective efficacy was associated with: lower vendor 

soap use (r = -1.31, p=0.033), slaughterers’ proper disposal of poultry waste (OR: 3.80, 
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p=0.024), traders’ recent disinfectant use (OR: 2.30, p=0.042), and traders’ odds of 

having clean tires (OR: 5.75, p<0.001). High self-efficacy predicted: lower vendor (r = -

1.01, p=0.025) and slaughterer (r = -0.93, p=0.004) soap use, but higher trader soap use (r 

= 1.10, p=0.005), and lower odds of slaughterers’ proper disposal of poultry waste (OR: 

0.22, p=0.006). Workplaces providing (a) disinfectant was positively associated with 

slaughterers’ soap use (r = 0.99, p=0.002), and disinfectant use by vendors (OR: 17.78, 

p<0.001), slaughterers (OR: 85.01, p<0.001), and traders (OR: 33.90, p<0.001); (b) 

brushes was associated with greater soap use by traders (r = 1.71, p=0.003) but lower 

odds of disinfectant use by slaughterers (OR: 0.12, p=0.001); (c) waste bins was 

positively associated with proper disposal of poultry waste by vendors (OR: 3.47, 

p<0.001) and slaughterers (OR: 12.11, p=0.003). Use of plastic crates was positively 

associated with trader soap use (r = 1.31, p=0.001).  

 

Conclusions: Simple workplace interventions (i.e., providing cleaning supplies, plastic 

cages/crates) will improve protective actions. Communication efforts should foster 

responsibility to community and occupational norms. Emphasizing self-efficacy, 

susceptibility, and severity of H5N1 is not recommended. 
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Background 

Highly pathogenic avian influenza A(H5N1) is endemic among poultry in 

Indonesia and prevalent in regions that are densely populated by humans.164 Java is the 

most populous island in the world, occupied by over half of Indonesia’s population of 

237.6 million, on an island that comprises only 7 percent of the country’s total land 

area.110 The HPAI H5N1 virus circulates in birds throughout Indonesia, and Java contains 

70% of the country’s poultry.3 The prevalence of the HPAI H5N1 virus in poultry varies 

widely between villages and by season, but is considered endemic. Comprehensive, 

continuous management is necessary to prevent widespread outbreaks among poultry and 

the virus’ infection of humans. 

The priorities, attitudes, and beliefs of commercial poultry sector workers can 

inform appropriate public health interventions that target this population, who are among 

the most exposed to HPAI H5N1 and are potential vectors in the virus’ spread to the 

general public. Previous research has described poultry farmers’ apprehension about 

health threats to their flocks, and negative effects of HPAI H5N1 infection on community 

perceptions or business relationships, more frequently than any concern for their own 

personal health and safety. These findings suggest that public health appeals that 

emphasize personal risk or self-efficacy may be of limited utility in the reduction in risk 

behaviors in this population.134 

 

The Commercial Poultry Sector in Indonesia 

 The commercial poultry industry is a large and well-established business sector in 

Indonesia, supplying nearly all poultry to meet domestic demand.132 It is separate from 
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small-scale “backyard” poultry farms, which operate at a household or neighborhood 

scale. Commercial poultry production, transport, and market sale have been identified as 

risk factors in HPAI H5N1 transmission in Indonesia.165 For the purposes of this paper, 

we will focus on chickens in the poultry supply chain; although ducks and other birds are 

also routinely consumed in Indonesia, chickens make up the majority of commercially 

sold poultry and manifest signs and symptoms of HPAI H5N1 virus infection differently 

than ducks and other fowl (which have different implications for behavioral and 

structural interventions).3 

 The supply chain for the poultry sector begins with approximately ten national or 

multinational poultry producers who own breeding stock and supply chicks, feed, and 

medicine to contracted farmers to raise. Each producer supplies a range of 500-5000 day-

old chicks to anywhere from 20 to 200 farmers who raise the birds for approximately 30 

days, until traders visit each farm to purchase poultry for resale.134 Although the 

producers vaccinate hens housed at hatcheries, the resulting chicks are typically sent to 

farms unvaccinated. Widespread vaccination is not recommended for routine HPAI 

H5N1 management in Indonesia; in addition to be costly and logistically difficult, it can 

create conditions of subclinical infection and mutation if administered improperly or 

inconsistently.166  

 Poultry are typically sold live in open-air markets (“wet markets”) where 

consumers purchase various food and sundries, and may be slaughtered onsite at the 

customer’s request. In outlying or rural areas, backyard breeders and petty traders bring 

poultry to markets daily, and those not sold to individual consumers are purchased by 

larger traders and transported to Jakarta for purchase by urban consumers. Poultry can 



	   	  
	  

	   117	  

comingle with birds from separate farms on vehicles, in distribution centers where they 

are pooled before resale, and in markets where they are eventually sold by vendors to the 

public. Regulation of poultry sale and storage in markets is lax, and there are ample 

opportunities for direct contact with infected birds or waste by poultry workers or 

consumers.137  

 

HPAI H5N1 Virus Transmission at the Animal-Human Interface 

It has been suggested that avian flu is better thought of as a biosocial issue for 

Indonesia, rather than merely a zoonotic infectious disease.134 When outbreaks occur in 

poultry, economic considerations prompt a variety of strategic responses among poultry 

workers. Two of these strategies include rapid sales during outbreaks, known as 

“destocking,” in order to reduce loss by having poultry suddenly die or become too ill to 

sell, and/or an increase in protective behaviors to prevent their poultry from being 

infected.138 Each segment of the poultry workforce has different economic concerns and 

may respond differently to incentives.  

 

Vendors. Wet markets have been sites of transmission of zoonotic respiratory diseases in 

multiple countries.95,167,168 In Indonesia, market closure is impractical because it is the 

primary source of groceries for the majority of consumers (see: Study 1, Table 2, page 

80), and ultimately ineffective if only done sporadically in affected locales. Reducing 

viral burden in markets through hygiene, sanitation, and centralization of slaughter and 

other high-risk practices has been recommended.167  
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Environmental samples taken from 83 markets in Jakarta, Banten, and West Java 

in the year preceding the current study (October 2007-March 2008) found approximately 

half of them to be contaminated with HPAI H5N1 virus. Contaminated areas included 

surfaces in the market (e.g., tabletops, cages, utensils, bins, and floors), poultry water, 

and sale or waste disposal areas where carcasses were taken after slaughter. Structural 

factors found to be protective included having separate zones for various poultry 

activities within the market and daily disposal of poultry waste. Slaughtering occurring 

within the market increased the likelihood of contamination significantly.137  

 

Slaughterers. Individuals who slaughter poultry professionally may do so at home, in a 

slaughterhouse, or in a slaughtering area of a wet market. Viral load is potentially very 

high in carcasses, as the activity exposes humans to droplet transmission from bodily 

fluids. In the survey of wet markets by Indriani et al (2010), slaughter zones and areas 

where carcasses were taken after slaughter (i.e., waste disposal and sale areas) were the 

most contaminated.137 Slaughterers may also work as vendors.  

 

Traders. Traders, collectors, and transporters of poultry have perhaps the highest potential 

for cross-contamination in poultry from multiple farms.  Vehicles may spread 

contaminated fecal matter from cages or tires to the community as they travel to farms, 

markets, and other destinations.138 Bamboo crates are commonly used by traders and 

have demonstrated higher contamination compared to plastic crates or cages.138 

 Paradoxically, there have been few confirmed cases of H5N1 among poultry 

workers in Indonesia. To date, in confirmed cases where probable exposure routes were 
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identified, approximately 3% of the 197 cases have been employed as poultry workers, 

and an additional 2% were family members of poultry workers.169 The remainder of cases 

were community members with poultry exposure in other contexts (such as the 

neighborhood or household), or had undetermined sources of exposure. A 2007 

seroprevalence study among poultry farms in rural areas of Indonesia found no evidence 

of H5N1 antibodies among sampled farm workers or residents, despite poultry outbreaks 

having occurred in the region and participants reporting high-risk behaviors.170 Similar 

findings of low seroprevalence have been observed among poultry workers in 

Bangladesh,171 China,172 and Thailand.173 In China, instances of subclinical infection and 

seroconversion had greater risk of occurring among workers exposed to larger flocks.172  

Recent seroprevalence studies of an emerging strain of avian influenza (H7N9) in China 

found evidence of previous H7N9 infection in poultry market workers, but not in the 

general population.174,175 Hypothesized explanations of the relatively low incidence of 

confirmed H5N1 cases in these populations include subclinical infections, host resistance, 

pre-existing immunity, or cross-subtype immunity.95,176 

Risk perceptions, especially perceived susceptibility, may be influenced by the 

observed lack of cases in this highly exposed population, both by the general public and 

among poultry workers themselves, with possible implications for risk behaviors. Even if 

poultry workers are protected by physiological factors such as partial immunity, their 

practices may spread H5N1 infection within the community or their own families. High-

risk practices may occur as a result of overconfidence or complacency.163 Therefore, it is 

important that this population remains vigilant despite lack of immediate risk to 
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themselves, and may require targeted messages to emphasize the importance of protective 

behaviors. 

The purpose of this paper is to test the influence of cognitive mediating processes 

(page 48, Figure 1, the variables in the “Threat Appraisal” and “Coping Appraisal” boxes 

in the “Cognitive Mediating Processes” column) on risk and protective behaviors (page 

48, Figure 1, “Behavioral Outcomes”) in the population most routinely exposed to H5N1 

in Indonesia, and consider the additional influence of features of the occupational 

environment (page 48, Figure 1, “collective efficacy” in the “Social Factors” column, 

“commercial sector practices” in the “Structural Factors” column). The null hypotheses 

tested by this study are: (1) poultry workers not working in proximity to recent HPAI 

H5N1 infection of poultry flocks (“maintenance” conditions) are not more likely to 

engage in high-risk behaviors, compared to those working near outbreaks of HPAI H5N1 

in poultry (H0 1.1) and poultry workers working in “maintenance” conditions are not less 

likely to engage in protective behaviors compared to those working near outbreaks (H0 

1.2); (2) poultry workers who have high perceived susceptibility to HPAI H5N1 (H0 2.1), 

high perceived severity of HPAI H5N1 (H0 2.2), high self-efficacy to protect themselves 

from HPAI H5N1 (H0 2.3), and high perceived collective efficacy in preventing the 

spread of HPAI H5N1 (H0 2.4) will not differ in high-risk and protective behaviors 

compared to poultry workers who have low scores on these attitudes. 

 

Methods 

Respondents in “outbreak subdistricts” were defined as those working in 

subdistricts with an outbreak of HPAI H5N1 in the 3 months prior to the survey period, 



	   	  
	  

	   121	  

and respondents in “maintenance subdistricts” were not working in districts with 

identified HPAI H5N1 poultry deaths in their subdistrict. There were thirteen outbreak 

subdistricts, defined as having confirmed outbreaks of HPAI H5N1 in poultry in a 

respondent’s subdistrict from May to August, 2009. Information about confirmed 

outbreaks was obtained from the Food and Agricultural Organization of the United 

Nation (FAO)’s EMPRES Global Animal Disease Information System.158  

 

Study design. Data on poultry workers’ risk behaviors was obtained from the 

Community-Based Avian Influenza and Control Project (CBAIC). CBAIC was a USAID 

program designed to address Indonesia’s high HPAI H5N1 prevalence and morbidity 

rate. CBAIC implemented interventions targeting poultry workers and hired a private 

survey research firm, AC Nielsen Indonesia (Nielsen) to conduct a survey of poultry 

workers from August to September 2009. The survey collected information on 

occupational conditions and practices that prevent or increase risk of HPAI H5N1 

transmission from wet market vendors (n=439), poultry slaughterers (n=534), and traders 

(n=512). Half (49.0%) of interviews were obtained using a door-to-door household 

survey using a multistage random sampling frame in non-CBAIC program areas and a 

1:5 interval recruitment method among households in intensive intervention areas 

(household sampling frame described in detail in the first manuscript of this series, see 

page 16). Household members who worked in the commercial poultry sector were 

identified and interviewed in Bahasa Indonesia (Indonesian language) by study personnel 

employed by Nielsen. Additional respondents were recruited at worksites in sampled 
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subdistricts, including vendor stalls at wet markets (26.9% of the sample), slaughter areas 

in markets (7.9%), slaughterhouses (9.4%), and collector yards (3.9%). 

 

Independent variables. Predictor variables included attitudinal measures and features of 

the occupational environment. Attitudinal variables were measured on Likert-type scales 

(range: 1 as the lowest, 5 as the highest) and dichotomized into high/low categories. 

Efficacy scores were right-skewed. Due to the high degree of confidence expressed by 

the sample in their ability to protect against the virus’ transmission, self-efficacy (mean 

=4.31, SD: 0.58; skewness= -0.76), neighborhood collective efficacy (mean =4.13, SD: 

0.71; skewness= -1.23), and neighborhood workplace efficacy (mean = 4.17, SD, 0.68; 

skewness= -1.16) were coded to compare the very confident to all other confidence 

levels.  Perceived neighborhood collective efficacy was defined as respondents’ 

confidence that the spread of HPAI H5N1 can be prevented in their neighborhood 

(low=not confident at all, not very confident, somewhat confident, and don’t know; 

high=very confident). Perceived workplace collective efficacy was defined the same way, 

but for the respondent’s workplace. Perceived self-efficacy was a single-item global 

measure of respondents’ confidence in being able to protect themselves or their families 

from HPAI H5N1, defined dichotomously using the same categories as the collective 

efficacy variables. Perceptions of risk were more normally distributed, measured by 

perceived susceptibility (likelihood of self or family members contracting H5N1; 

mean=2.40, SD, 1.14; skewness=0.51) and perceived severity (how likely a person is to 

die if infected with HPAI H5N1; mean=3.47, SD, 1.03; skewness= -0.72). The perceived 

risk variables were also dichotomized. High perceived susceptibility was defined as 
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respondents believing that they or their families would “definitely get infected” or 

“probably get infected,” while low perceived susceptibility included those who believed 

they would “probably not get infected,” “definitely not get infected” or did not know. 

High perceived severity was defined as those who believed one infected with HPAI 

H5N1 “definitely will die” or “probably will die,” while low perceived severity were 

those that “probably will get better,” “definitely will get better,” or who didn’t know.  

Structural features of the workplace that prevent or facilitate transmission were 

considered by occupational group. 

Vendors. The proximity of slaughtering spaces to vendor stalls was an ordinal 

measure (<1 meter, <10 meters, <50 meters, 50-100 meters). Vendors were defined 

according to whether they only sold live poultry, or sold both live poultry and carcasses. 

Vendors also reported whether their workplaces provided vendors with soap, disinfectant, 

brushes, and waste bins. 

Slaughterers. Slaughterers reported whether the slaughtering areas where they 

worked closed routinely for 12 or more hours.  Those who slaughtered at home were 

compared with those who worked in markets or slaughterhouses.  Slaughterers reported 

whether their workplaces provided them with soap, disinfectant, brushes, and waste bins. 

Traders. Vehicle type driven by traders was considered as two different variables 

(motorcycle vs. other types, trucks vs. other types). Traders reported whether they 

delivered to market vendors compared to households, collection yards, or 

slaughterhouses. Traders who have plastic crates (or cages) were compared to those with 

bamboo crates (or cages). Among traders who washed their crates, washing in locations 

were defined as whether they washed their crates at home compared to elsewhere, and 
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whether they washed them in the collection yard compared to elsewhere. Traders 

reported whether their workplaces provided them with soap, disinfectant, brushes, and 

waste bins. 

 

Dependent variables. Several behavioral outcomes were similar across occupational 

groups.  

Total instances of soap use was a summary variable of the number of uses of soap 

that poultry workers reported (spontaneously and aided) performing at the end of the 

workday. For vendors, instances of soap use included using it to scrub cages, stall 

surfaces, utensils, clothes, and hands after touching poultry or before eating. Slaughterers 

reported on their use of soap to scrub cages, stall surfaces, utensils, the the floor, clothes, 

footwear, body, and hands before eating.  For traders, instances of soap use included 

using it to scrub vehicle tires, vehicle interiors, crates, shoes, clothes, footwear, body, 

hands after touching poultry, before eating, and before smoking.  

 Recent disinfectant use was measured by whether vendors, slaughterers, and 

traders had used disinfectant in the past seven days (yes/no).  

Proper disposal of solid poultry waste (i.e., feathers, droppings) was measured as 

a dichotomous variable. Among vendors, proper disposal was defined as gathering waste, 

putting it in a plastic bag, throwing waste in bins, or burning it. Among slaughterers, 

those who dispose of solid poultry waste in bins or buckets, or burn or bury the waste 

were considered to have disposed of waste properly, as opposed to other disposal 

methods (e.g. sell for catfish feed or fertilizer). Traders were asked to report how they 

disposed of poultry waste when they cleaned their vehicles; high-risk disposal included 
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nothing, throwing it on the road or in the river, or leaving it in the washing area; 

appropriate disposal practices were burning, burying, or wrapping poultry waste in plastic 

before disposal.  

Vendors and traders were asked to report on whether they took unsold poultry 

home at the end of a workday (yes/no). Slaughterers’ use of protective equipment was a 

summary variable of the total number of protective items worn while working (gloves, 

shoes, boots, aprons, or special clothing). Traders’ vehicle tires and crates were inspected 

by the survey interviewer to determine if they were clean (yes/no).  

 

Covariates. Analyses controlled for demographic variables, including respondents’ age 

(continuous), gender, educational level (dichotomous: elementary school or less vs. 

junior high school or higher), number of available durable goods owned by the household 

(continuous measure, an accepted proxy for household income in surveys conducted in 

developing countries).150  Additional individual-level variables were summary variables 

totaling the number of protective actions known by the respondent (continuous) for 

humans and poultry, as well as whether respondent worked in an area that received 

intensive CBAIC intervention or a region that was not targeted by CBAIC’s interventions 

(yes/no). Pandemic H1N1 2009 (swine flu, or flu babi) was considered as a potential 

confounder of the relationship between risk perception and self-efficacy (e.g., regarding 

pandemic influenza generally) and behavioral outcomes, as it was present and publicized 

in Indonesia during the survey period. Awareness of Pandemic H1N1 2009 was defined 

as a dichotomous variable based on spontaneous responses to the question “To your 

knowledge, what other animal diseases (not poultry) can affect humans?” 
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Statistical analysis. Descriptive statistics are presented separately for outbreak and 

maintenance subdistricts for each occupational group (Table 1). Bivariate logistic 

regression was used to determine whether there were significant differences between in 

prevalence of risk behaviors maintenance and outbreak conditions. Subsequent analyses 

were stratified according to maintenance and outbreak subdistricts. Only results of 

maintenance subdistricts are presented in this paper. 

 Outcomes for each protective or risk behavior were calculated using binary 

multilevel random effects models for self-reported behaviors and interviewer 

observations, and linear multilevel random effects models for summary scores. Level 1 

variables were individual attitudes, structural features of the respondents’ workplace, and 

respondent characteristics (age, gender, household possessions, education, living in 

program area, and knowledge). The Level 2 variables were subdistrict of residence; 77 

subdistricts were included in the stratified maintenance district analysis, with a range of 1 

to 46 respondents per subdistrict across all occupational groups (mean=14.3 respondents 

per subdistrict) and rural status of subdistrict (urban = 50% or less of villages in 

subdistrict classified as rural, rural = more than 50% of villages in subdistrict classified as 

rural).  

 Final multivariable models were also multilevel random effects models, using 

backward selection of predictors found significant in analyses in single independent 

variables with covariates. Intraclass correlation (ICC) and information criteria (AIC and 

BIC) were the postestimation statistics used to determine model fit. Models with an ICC 

greater than 0.30 were rejected. 
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Results 

Sample Description 

The distributions for independent variables and covariates are presented in Table 

1. The overall sample was comprised mostly of male respondents (90.3%) with a mean 

age of 39 (SD: 10.9 years). There was no significant difference in age composition 

between maintenance and outbreak conditions, nor between occupational group (Table 

1). There were significantly more male respondents in outbreak conditions (95.4%) than 

in maintenance conditions (89.7%) (p=0.048). Over three-quarters of the overall sample 

had completed junior high school or less as the highest educational level achieved 

(80.2%). The average number of household material goods reported was 5.17 items (out 

of 10 total possible items). Slightly over half of the sample worked in rural subdistricts in 

both outbreak (56.3%) and maintenance (57.1%) conditions. 

For maintenance districts, a quarter of vendors (25.9%) reported selling a large 

volume of poultry daily (≥50 birds/day), and the majority worked only in one market 

(74.4%), for 7 days per week (62.8%). Sale of large numbers of poultry in outbreak 

districts was significantly higher than in maintenance districts, with one-third of vendors 

reporting 50 or more birds per day (36.7%, p<0.001). Vendors reported that their 

workplaces provided soap in three-quarters of markets in maintenance subdistricts 

(74.6%). Brushes were provided significantly less often to vendors at markets in 

maintenance conditions (68.7%) compared to those in outbreaks (87.8%, p=0.004). 

Disinfectant was not provided frequently to market vendors; less than one-third (28.0%) 

in maintenance conditions worked in markets that provided disinfectant. Of all cleaning 
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supplies, waste bins were provided the most frequently to vendors in markets in 

maintenance (83.5%) subdistricts.  

Slaughterers killed an average of 60 chickens per day in maintenance subdistricts 

(SD: 2.6). Half of the slaughterers killed poultry at home (47.8%) versus killing poultry 

at a market (52.2%). Slaughterers primarily killed poultry for market vendors (74.6%) 

and/or individual customers (48.5%). Fewer than ten percent of slaughterers reported 

slaughtering for other sources such as supermarkets, mobile vendors, restaurants, or 

family members. The provision of cleaning supplies to slaughterers was more common 

than other occupational groups, and did not differ significantly between maintenance and 

outbreak conditions. In maintenance conditions, most slaughtering workplaces provided 

soap (93.0%), brushes (93.5%), and waste bins (93.5%). However, as with vendors, 

disinfectant was not commonly provided (36.8%). 

Traders based in maintenance subdistricts visited an average of 3.8 (SD: 5.62) 

places per day in collecting poultry. The most common vehicle type among traders was a 

motorcycle (52.3%), followed by a pickup truck (30.2%). A smaller proportion of the 

sample (11.6%) drove a larger truck, followed by those who used a bicycle (3.9%) to 

transport poultry. Significantly more workplaces provided soap to traders in outbreaks 

(97.7%) compared to maintenance subdistricts (83.5%, p=0.03). Brushes were commonly 

provided (82.1% in maintenance subdistricts, 93.0% in outbreaks), as were waste bins 

(82.6% in maintenance subdistricts, 81.4% in outbreaks). Disinfectant was only provided 

to one-third of traders (34.2% in maintenance subdistricts, 30.2% in outbreaks).  

The majority of respondents across occupational groups did not perceive 

themselves to be susceptible to HPAI H5N1 infection in maintenance conditions. Among 
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vendors, 32.0% in maintenance subdistricts reported that they would probably or 

definitely get infected, as did a quarter of slaughterers (24.8%) and traders (26.7%). 

Occupational groups had similarly low levels of perceived susceptibility in outbreak 

conditions, with no significant differences between the two groups. 

Despite low perceptions of susceptibility, members of all groups did perceive the 

consequences of H5N1 to be very severe if infected. Among vendors in maintenance 

conditions, 67.3% believed that one would definitely or probably die from H5N1 

infection, as did 63.4% of slaughterers and 68.6% of traders.  
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Table 1. Workplace conditions and respondent attitudes, by occupational group and 
subdistrict type.  

 
 Respondents in 

Outbreak 
Subdistrict  

(N=153) 

Respondents 
in  

Maintenance  
Subdistrict 
(N=1,251) 

p-
value 

 n %, SD n %, 
SD 

 

Demographics 
Gender (n, % male) 

Age (mean, SD) 
Household goods (range: 0-10) 

 
Highest educational level achieved (n, %) 

Elementary school or less 
Junior high school 

High school 
University 

 
Primary occupation 

Vendor 
Slaughterer 

Trader/transporter 
Rural subdistrict 

 
146 
37.6 
5.13 

 
 

72 
44 
36 
1 

 
 

49 
61 
43 
58 

 
95.4 
10.7 
0.14 

 
 

47.1 
28.8 
23.5 
0.7 

 
 

32.0 
39.9 
28.1 
56.3 

 
1,122 
39.2 
5.18 

 
 

651 
359 
228 
13 

 
 

425 
402 
424 
580 

 
89.7 
10.9 
0.04 
 

 
52.0 
28.7 
18.2 
1.0 

 
 
34.0 
32.1 
33.9 
57.1 

 
0.048 
0.106 
0.670 

 
0.242 

 
 
 
 
 
 

 
 
 

0.990 
Vendors (n=439) 
 
Number of birds sold/day (mean, SD) 
Sells 50 or more birds/day 
Work seven days/week in market 
Sells only in one market 
Sells live poultry only (no carcasses) 
 
Distance of slaughtering space from vendor stall: 

<1 meter 
<10 meters 
<50 meters 

50 to 500 meters 
Workplace provides: 

Soap 
Disinfectant 

Cleaning brushes 
Waste bins 

 
High collective efficacy (neighborhood) 
High collective efficacy (workplace) 
High perceived susceptibility 
High perceived severity 

 
 

57.6 
18 
33 
39 
37 

 
 

1 
7 
0 
2 

 
43 
16 
43 
40 

 
9 

12 
15 
32 

 

 
 

10.8 
36.7 
67.4 
79.6 
75.5 

 
 

10.0 
70.0 
0.0 

20.0 
 

87.8 
32.7 
87.8 
81.6 

 
18.4 
24.5 
30.6 
65.3 

 
 

53.1 
110 
267 
316 
309 

 
 

32 
36 
13 
12 

 
317 
119 
292 
355 

 
107 
104 
136 
286 

 
 

5.2 
25.9 
62.8 
74.4 
72.7 

 
 

34.4 
38.7 
14.0 
12.9 
 
74.6 
28.0 
68.7 
83.5 

 
25.2 
24.5 
32.0 
67.3 

 
 

0.611 
<0.001 
0.269 
0.295 
0.901 

 
0.274 

 
 

 
 

 
0.064 
0.868 
0.004 
0.850 

 
0.118 
0.928 
0.746 
0.712 
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Table 1 continued from previous page      
Slaughterers (n=534) 
 
Works seven days/week as slaughterer 
Experienced sick/dead birds in past 3 months 
Chickens slaughtered/day (mean, SD) 
Slaughter at market  
Slaughter at home 
Slaughters for market vendors 
Slaughters for individual consumers 
Slaughter place closes for 12-hour periods 
 
Workplace provides: 

Soap 
Disinfectant 

Cleaning brushes 
Waste bins 

 
High collective efficacy (neighborhood) 
High collective efficacy (workplace) 
High perceived susceptibility 
High perceived severity 

 
 

51 
8 

63.9 
24 
37 
40 
34 
10 

 
 

55 
18 
61 
57 

 
14 
18 
18 
44 

 
 

83.6 
13.1 
6.18 
39.3 
60.7 
65.6 
55.7 
16.4 

 
 

90.2 
29.5 

100.0 
93.4 

 
22.9 
29.5 
29.5 
72.1 

 
 

304 
107 
60.1 
210 
192 
300 
195 
86 

 
 

374 
148 
376 
376 

 
117 
125 
100 
255 

 
 

75.6 
26.9 
2.6 

52.2 
47.8 
74.6 
48.5 
21.4 

 
 

93.0 
36,8 
93.5 
93.5 

 
29.1 
31.1 
24.9 
63.4 

 
 

0.269 
0.053 
0.713 
0.432 
0.395 
0.428 
0.764 
0.272 

 
 

0.979 
0.406 
0.981 
0.728 

 
0.534 
0.983 
0.546 
0.204 

Traders & Transporters (n=512) 
 
Vehicle type 

Bicycle 
Motorcycle 

Pickup truck 
Truck 

Number of collection locations per day 
1 pickup location 

2-3 locations 
4-10 locations 
10+ locations 

 
 
Uses plastic crates 
 
Workplace provides: 

Soap 
Disinfectant 

Cleaning brushes 
Waste bins 

 
High collective efficacy (neighborhood) 
High collective efficacy (workplace) 
High perceived susceptibility 
High perceived severity 

 
 
 

1 
23 
15 
3 

 
20 
13 
9 
1 

 
 

21 
 
 

41 
13 
40 
35 

 
6 
7 

11 
30 

 
 
 

2.3 
53.5 
34.9 
7.0 

 
46.5 
30.2 
20.9 
2.3 

 
 

51.2 
 
 

97.7 
30.2 
93.0 
81.4 

 
14.0 
16.3 
25.6 
69.8 

 
 
 

17 
221 
126 
51 

 
151 
135 
105 
33 

 
 

167 
 
 

354 
145 
348 
350 

 
126 
131 
113 
291 

 
 
 

4.0 
52.1 
29.7 
12.0 

 
35.6 
31.8 
24.8 
7.8 

 
 

43.5 
 
 

83.5 
34.2 
82.1 
82.6 

 
29.7 
30.9 
26.7 
68.6 

 
 
 

0.585 
0.685 
0.844 
0.460 
0.348 

 
 
 
 
 
 

0.902 
 
 

0.017 
0.791 
0.043 
0.989 

 
0.034 
0.106 
0.920 
0.962 
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Prevalence of Risk Behaviors in Maintenance Conditions 

 The distributions of behavioral outcomes identified as dependent variables are 

presented by maintenance and outbreak conditions in Table 2. Outcomes in maintenance 

subdistricts are emphasized below.  

Vendors. A high proportion of vendors reported bringing unsold poultry home 

(76.1%). Reasons provided included lack of space at the market for overnight storage 

(56.9%), concerns about theft (57.2%), and concerns that poultry would not be fed 

(14.1%). While hand-washing with soap was common during the course of a workday, 

there was a less prevalent use of soap or detergent to wash utensils (82.6%), scrub cages 

(70.3%), or scrub stall surfaces (61.3%). Disinfectant use during the past week was 

reported by less than a third of vendors in maintenance conditions (29.9%).  

Slaughterers. The majority of slaughterers performed slaughtering as their 

primary occupation (79.8%), although a portion of the sample also worked as market 

vendors (20.2%) and they were not mutually exclusive occupational categories. 

Approximately half of the sample killed birds at home (47.8%) rather than the market. 

Properly disposing of solid poultry waste was practiced by approximately three-quarters 

of the sample (73.4%), but only slightly over half reported properly disposing of liquid 

waste (such as blood) (53.4%). The majority of slaughterers reported cleaning their 

slaughtering space with soap after slaughtering (84.3%), but primarily used soap to wash 

utensils used (95.4%). and washing hands before eating (96.7%). As with vendors, recent 

disinfectant use was reported by approximately one-third of the sample (35.8%).  

Traders. Less than a third of vehicles used by traders appeared to be clean 

(29.9%), based on visual inspection by the interviewer. Approximately half of traders 
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appeared to have regularly cleaned tires (56.6%) and regularly cleaned crates (48.0%). 

Approximately half (51.9%) reported cleaning cages between visits to farms. The 

majority of traders reported entering the poultry areas upon pickup/dropoff most or all of 

the time (88.2%). More than three-quarters of the sample reported bringing poultry home 

or to other places in the community after birds had been exposed to markets (78.4%). 

Upon arriving home, over half of the traders who bring poultry with them report allowing 

the birds to be exposed to other poultry at home (56.3%). Soap was used to wash hands 

after touching poultry and before eating by most of the sample (each 96.0%), although 

there was less frequent reporting of the use of soap to scrub tires (84.0%), scrub crates 

(76.7%), or scrub the inside of vehicles (65.2%). Prevalence of disinfectant use was 

similar to other occupational groups, with approximately one-third of the sample 

reporting  using disinfectant during the past week (34.4%). The mean number of pickups 

made by traders per day did not differ significantly between maintenance (mean=3.81, 

SD, 0.27) and outbreak (mean=3.07, SD, 0.90) subdistricts. 
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Table 2. Prevalence of high-risk and protective behaviors in occupational groups, 
by maintenance and outbreak subdistrict 

 Respondents in 
Outbreak 

Subdistrict  
(N=153) 

Respondents in  
Maintenance  
Subdistrict 
(N=1,251) 

p-
value 

 n %, SD n %, SD  
Vendors (n=439) 
 
Brings home unsold poultry 
Cleans stall and equipment with soap 
Removes feathers / droppings from stall 
Washes self with soap before going home 
 
Instances of soap use in workplace (mean, SD) 
 
How soap/detergent is used  

Scrub cages 
Scrub stall surfaces 

Wash utensils 
Wash hands after touching poultry 

Wash hands before eating 
Wash hands before smoking 

Wash clothes before going home 
Wash shoes before going home 

 
Used disinfectant in past week 
Properly disposes of solid poultry waste  

 
 

43 
16 
43 
40 

 
6.02 

 
 

33 
33 
40  
44 
46 
23 
23 
35 

 
18 
40 

 
 

65.2 
73.3 
81.6 
98.0 

 
0.27 

 
 

71.7 
71.7 
88.9 
95.7 

100.0 
56.1 
57.5 
76.1 

 
36.7 
81.6 

 
 

299 
188 
311 
337 

 
5.15 

 
 

194 
188 
232 
288 
285 
99 
83 

202 
 

127 
311 

 
 

76.1 
71.5 
73.2 
79.3 

 
0.11 

 
 

70.3 
61.6 
82.6 
96.0 
96.3 
46.9 
36.6 
71.1 

 
29.9 
73.2 

 
 

0.312 
0.132 
0.146 
0.024 
 
0.002 

 
 

0.706 
0.594 
0.256 
0.989 
0.992 
0.253 
0.030 
0.420 

 
0.161 
0.218 

Slaughterers (n=534) 
 
Works seven days/week as slaughterer 
Experienced sick/dead birds in past 3 months 
Chickens slaughtered/day (mean, SD) 
 
Slaughter at market  
Slaughter at home 
Slaughters for market vendors 
Slaughters for individual consumers 
 
Properly disposes of solid poultry waste 
Properly disposes of liquid poultry waste 
 
Total instances of soap use (mean, s.e.) 
 
How soap/detergent is used (n=430) 

Scrub cages 
Scrub stall 

Scrub utensils 
Scrub floor 

Wash hands before eating 

 
 

51 
8 

63.9 
 

24 
37 
40 
34 

 
47 
40 

 
6.67 

 
 

38 
44 
55 
43 
53 

 
 

83.6 
13.1 
6.18 

 
39.3 
60.7 
65.6 
55.7 

 
77.1 
66.7 

 
0.30 

 
 

71.7 
83.0 

100.0 
79.6 
98.2 

 
 

304 
107 
60.1 

 
210 
192 
300 
195 

 
289 
213 

 
6.82 

 
 

297 
313 
356 
279 
356 

 
 

75.6 
26.9 
2.6 

 
52.2 
47.8 
74.6 
48.5 

 
73.4 
53.4 

 
0.14 

 
 

73.9 
85.5 
95.4 
76.7 
96.7 

 
 

0.269 
0.053 
0.318 

 
0.432 
0.395 
0.428 
0.764 

 
0.218 
0.161 

 
0.912 

 
 

0.324 
0.860 
0.982 
0.994 
0.463 
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Wash hands before smoking 
Wash clothes before going home 

Wash shoes before going home 
Bathe before going home 

 
Used disinfectant in the past week 

29 
22 
41 
39 

 
19 

58.0 
43.1 
75.9 
73.6 

 
31.2 

144 
134 
262 
248 

 
144 

49.8 
48.2 
73.6 
74.9 

 
35.8 

0.267 
0.692 
0.724 
0.981 

 
0.571 

Traders & Transporters (n=512) 
 
 
Tires appeared to be cleaned regularly 
Interior appears to be clean regularly 
Crates appear to be cleaned regularly 
Entire vehicle appears to be clean 
 
Enters poultry production area  
Engages in high-risk behavior if chicken is sick  
Engages in high-risk behavior if chicken dies  
 
Brings poultry home after market exposure  
Mixes poultry brought home to with other birds  
High-risk disposal practices  
 
Used disinfectant in past week 
Cleans cages every day or every other day 
Cleans cages between visits to farms 
Cleans collection yard at least once a day 
 
Total instances of soap use (mean, SD) 
 
Used soap to: 

Scrub tires 
Scrub inside of vehicle 

Scrub crates 
Wash shoes 

Wash hands after touching poultry 
Wash hands before eating 

Wash hands before smoking 
Wash clothes before going home 

Wash shoes before going home 
Bathe at market before going home 

 
 

 
23 
28 
21 
14 

 
25 
1 
2 
 

31 
19 
37 

 
13 
14 
16 
15 

 
7.44 

 
 

29 
27 
25 
32 
39 
39 
16 
16 
29 
29 

 
 

 
56.1 
75.7 
51.2 
35.0 

 
64.1 
14.3 
4.7 

 
76.6 
61.3 
86.1 

 
30.2 
42.4 
48.5 
71.4 

 
2.14 

 
 

73.4 
69.2 
71.4 
86.5 

100.0 
100.0 
50.0 
42.1 
76.3 
74.4 

 
 
 

223 
207 
180 
106 

 
289 
50 

110 
 

290 
161 
314 

 
146 
139 
181 
148 

 
7.28 

 
 

241 
229 
243 
250 
335 
334 
143 
122 
229 
205 

 
 

 
56.6 
67.7 
48.0 
29.9 

 
71.0 
40.3 
26.0 

 
78.4 
56.3 
74.1 

 
34.4 
39.8 
51.9 
80.0 

 
2.45 

 
 

84.0 
65.2 
76.7 
73.8 
96.0 
96.0 
48.6 
46.0 
69.4 
58.4 

 
 
 

0.824 
0.542 
0.622 
0.427 

 
0.269 
0.264 
0.007 

 
0.950 
0.719 
0.088 

 
0.610 
0.734 
0.746 
0.395 

 
0.701 

 
 

0.650 
0.795 
0.682 
0.102 

-- 
0.989 
0.769 
0.653 
0.430 
0.052 

 

Evidence of Less Behavioral Vigilance in Maintenance Conditions Compared to 

Outbreaks  

Sudden death from illness among poultry was not rare, reported by a quarter of 

slaughterers during the previous three months in maintenance subdistricts, although these 
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were not confirmed cases of HPAI H5N1 infection (Table 1). In fact, a greater proportion 

of slaughterers reported instances of sudden illness and death during the previous three 

months in maintenance subdistricts (26.9%) compared to outbreak subdistricts (13.1%), 

although the difference between the groups only approached significance in bivariate 

analysis (p=0.053). Traders in maintenance conditions reported engaging in high-risk 

behavior when poultry they transported died suddenly with greater frequency compared 

to those in outbreak conditions. These high-risk practices including disposing of poultry 

upon arrival to the market, selling the dead poultry, using the carcass as catfish bait, 

throwing it onto the street, into a river, or into a trash can, or taking dead poultry home. 

These behaviors were rare in outbreak subdistricts among traders who experienced deaths 

among their poultry, with only 4.7% of the traders reporting at least one of these actions, 

but a larger proportion (26.0%) of traders in maintenance subdistricts who had dead 

poultry reported these behavioral responses. 

Poultry workers demonstrated some protective behaviors with significantly lower 

frequency in maintenance conditions compared to in subdistricts where poultry outbreaks 

had been recently identified (Table 1).  Among vendors, there were fewer occurrences of 

soap use in the workspace in maintenance subdistricts (mean=5.15, SD, 0.11) compared 

to those recently experiencing outbreaks  (mean=6.02, SD, 0.27, p=0.002). While 

washing oneself with soap before leaving work was nearly ubiquitous among vendors in 

outbreak conditions (98.0%), significantly fewer vendors in subdistricts with no recent 

outbreaks washed with soap (79.3%) (p=0.024). Over half of the vendors in outbreak 

subdistrict markets washed clothing before going home (57.5%) compared to slightly 

over a third in maintenance subdistrict markets (36.6%) (p=0.030).  
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Attitudinal Determinants of Risk Behaviors in Maintenance Conditions 

Perceived neighborhood collective efficacy and workplace collective efficacy 

were the most consistent attitudinal predictors of certain protective behaviors in all 

occupational groups. Risk perceptions were not often behavioral determinants among 

commercial poultry sector workers. In instances when perceived susceptibility was 

predictive of behavioral outcomes, it was negatively associated with several protective 

behaviors.  

Vendors. High neighborhood collective efficacy was associated with vendors’ greater use 

of soap (r = 0.74, p=0.005) and greater odds of disinfectant use (OR: 2.64, p=0.001) 

(Table 3). High workplace collective efficacy was associated with disinfectant use (OR: 

2.34, p=0.003). High self-efficacy was associated with disinfectant use (OR: 2.17, 

p=0.004) . Vendors were more likely to use disinfectant when they had high perceived 

severity (OR: 2.24, p=0.11) compared to those with low perceived severity. Those with 

higher perceived susceptibility had lower odds of disinfectant use (OR: 0.54, p=0.040) 

compared to vendors with low perceived susceptibility.	  
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Table 3. Attitudinal and structural predictors of vendors’ risk and protective behaviors in maintenance conditions, 
controlling for gender, household goods, education, age, rural status. 

 Bring unsold 
poultry home 

OR 
(95% CI) p-value 

Soap use 
Coeff 

(95% CI) p-value 

Disinfectant 
use 
OR 

(95% CI) 
p-

value 

Solid waste 
disposal 

OR 
(95% CI) p-value 

Attitudes         

High collective efficacy 
(neighborhood) 

0.65 
(0.25, 1.69) 

0.382 0.74 
(0.22, 1.26) 

0.005 2.64 
(1.51, 4.63) 

0.001 1.17 
(0.65, 2.10) 

0.602 

High collective efficacy 
(workplace)  

0.95 
(0.34, 2.63) 

0.917 0.42 
(-0.11, 0.95) 

0.119 2.34 
(1.33, 4.13) 

0.003 1.28 
(0.69, 2.37) 

0.441 

High self-efficacy 0.90  
(0.38, 2.36) 

0.902 0.18 
(-0.31, 0.67) 

0.461 2.17 
(1.27, 3.69) 

0.004 1.15 
(0.68, 1.95) 

0.593 

High perceived susceptibility 0.64  
(0.24, 1.69) 

0.368 0.23 
(-028, 0.74) 

0.371 0.54 
(0.30, 0.97) 

0.040 1.11 
(0.65, 1.93) 

0.697 

High perceived severity 1.68 
(0.63, 4.49) 

0.301 0.11 
(-0.42, 0.64) 

0.680 2.24 
(1.21, 4.17) 

0.011 0.90 
(0.52, 1.56) 

0.696 

Structural Factors         

Government-managed market 1.25  
(0.41, 3.81) 

0.693 -0.60  
(-1.16, -0.04) 

0.035 2.22 
(1.04, 4.75) 

0.039 0.51  
(0.26,1.01)  

0.053 

Poultry slaughtered adjacent 
to stall 

0.21 
(0.06, 0.78) 

0.020 0.04  
(-0.83, 0.91) 

0.930 0.98 
(0.29, 3.33) 

0.979 0.78 
(0.17, 3.51) 

0.742 

Poultry slaughtered in 
separate building 

0.39 
(0.01, 29.20) 

0.669 -1.45 
(-3.80, 0.91) 

0.229 1.63 
(0.18, 14.84) 

0.664 2.71 
(0.06, 118.22) 

0.605 

Only sells live poultry  11.25 
(3.71, 34.14) 

<0.001 -0.84 
(-1.39, -0.29) 

0.003 0.55 
(0.30, 1.00) 

0.051 0.84  
(0.44, 1.57) 

0.576 
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Table 3 continued from previous page 

Workplace provides soap 0.29 
(0.09, 0.88) 

0.030 0.39 
(-0.21, 0.98) 

0.20 3.43 
(1.64, 7.19) 

0.001 1.37  
(0.80, 2.34) 

0.254 

Workplace provides 
disinfectant 

0.37 
(0.13, 1.04) 

0.059 0.32 
(-0.17, 0.82) 

0.20 25.25 
(13.19, 48.33) 

<0.001 1.34 
(0.72, 2.47) 

0.352 

Workplace provides brushes 0.22 
(0.07, 0.63) 

0.005 0.57 
(0.07, 1.08) 

0.03 2.14 
(1.19, 3.82) 

0.01 1.44 
(0.87, 2.40) 

0.158 

Workplace provides waste 
bins 

0.35 
(0.09, 1.35) 

0.128 0.06 
(-0.59, 0.70) 

0.87 1.42 
(0.71, 2.82) 

0.32 4.12 
(2.21, 7.66) 

<0.001 
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Slaughterers. High perceived neighborhood collective efficacy was associated with 

slaughterers wearing more protective equipment (r = 0.28, p = 0.046). High self-efficacy 

was associated with fewer reported instances of soap use among slaughterers (r = -0.80, 

p=0.021) (Table 4). Higher perceived susceptibility was associated with greater odds of 

proper disposal of poultry waste (OR: 4.33, p = 0.006). 

Traders. Perceived neighborhood collective efficacy was positively associated with 

having clean tires (OR: 2.59, p=0.002) and clean crates (OR: 1.69, p=0.048) upon 

inspection, and greater odds of having used disinfectant in the past seven days (OR: 2.43, 

p=0.001) (Table 5). Greater perceived workplace collective efficacy was associated with 

having clean tires (OR: 5.25, p<0.001) and clean crates (OR: 3.16, p<0.001), and a 

significantly greater likelihood of having used disinfectant (OR: 3.32, p<0.001). High 

trader self-efficacy was positively associated with having clean tires (OR: 1.81, p=0.037) 

and crates (OR: 1.86, p=0.016). Total instances of soap use were significantly higher 

among traders with higher self-efficacy (r = 0.86, p=0.033), as were odds of using 

disinfectant (OR: 2.15, p=0.004).  

Traders with high perceived susceptibility were less likely to have clean tires 

(OR: 0.56, p=0.043) or clean crates (OR: 0.57, p=0.049) upon inspection. Higher 

perceived severity was associated lower odds of having used disinfectant in the past week 

(OR:0.56, p=0.042). Traders with higher perceived severity had lower odds of engaging 

in high-risk disposal practices when cleaning vehicles (OR:0.39, p=0.002).
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Table 4. Attitudinal and structural predictors of slaughterers’ risk and protective behaviors in maintenance 
conditions, controlling for gender, household goods, education, age, rural status. 

 Slaughterer 
total soap use 

Coeff 
(95% CI) 

p-value Use of 
disinfectant in 

past week 
OR 

(95% CI) 

p-value Wears 
protective 
equipment  

Coeff 
(95% CI) 

p-
value 

Proper 
disposal of 
solid waste 

OR 
(95% CI) 

p-value 

Attitudes         

High collective efficacy 
(neighborhood) 

-0.13  
(-0.89, 0.62) 

0.730 0.99 
(0.54, 1.82) 

0.970 0.28 
(0.01, 0.55) 

0.046 0.57 
(0.26, 1.22) 

0.150 

High collective efficacy 
(workplace) 

-0.15 
-0.89, 0.58) 

0.686 1.04 
(0.58, 1.87) 

0.891 0.24 
(-0.03, 0.50) 

0.082 1.23 
(0.54, 2.77) 

0.621 

High self-efficacy -0.80 
(-1.49, -0.12) 

0.021 0.79 
(0.45, 1.39) 

0.416 0.23 
(-0.02, 0.48) 

0.070 0.52 
(0.25, 1.10) 

0.086 

High perceived 
susceptibility 

0.28 
(-0.46, 1.03) 

0.455 0.81 
(0.44, 1.51) 

0.514 -0.06 
(-0.33, 0.22) 

0.688 4.33 
(1.52, 12.28) 

0.006 

High perceived severity -0.21 
(-0.90, 0.48) 

0.545 1.15 
(0.65, 2.04) 

0.633 0.01 
(-0.25, 0.26) 

0.968 2.08 
(0.93, 4.69) 

0.076 

Structural Factors         

Slaughter place closes 
for 12+ hour periods 

0.61 
(-0.13, 1.36) 

0.106 2.72 
(1.36, 5.44) 

0.005 0.15 
(-0.15, 0.45) 

0.331 0.89 
(0.36, 2.17) 

0.792 

Slaughter at home 0.24 
(-0.47, 0.96) 

0.506 2.78 
(1.52, 5.09) 

0.001 -0.29 
(-0.55, -0.03) 

0.029 0.18 
(0.08, 0.39) 

<0.001 

Workplace provides 
soap 

0.72 
(-0.91, 2.35) 

0.385 2.37 
(0741, 7.63) 

0.147 0.34 
(-0.12, 0.80) 

0.145 1.98 
(0.59, 6.68)  

0.270 
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Table 4 continues from previous page 
Workplace provides 
disinfectant 

1.37 
(0.70, 2.03) 

<0.001 74.41 
(30.54, 181.28) 

<0.001 0.47 
(0.21, 0.74) 

<0.001 1.89 
(0.76, 4.70) 

0.172 

Workplace provides 
brushes 

0.39 
(-0.96, 1.74) 

0.573 0.64 
(0.23, 1.82) 

0.408 0.45 
(-0.02, 0.91) 

0.058 3.60 
(0.99, 13.11)  

0.052 

Workplace provides 
waste bins 

-0.03 
(-1.63, 1.58) 

0.974 0.67 
(0.24, 1.87) 

0.439 0.37 
(-0.10, 0.85) 

0.126 9.05 
(2.02, 40.44) 

0.004 

 
Table 5. Attitudinal and structural predictors of traders’ risk and protective behaviors in maintenance conditions, controlling for gender, 
household goods, education, age, rural status. 
 

Soap use  
Coeff 

(95% CI) 
p-

value 

Clean tires 
OR 

(95% CI) 
p-

value 

Clean crates 
OR 

(95% CI) p-value 

Disinfectant 
use  
OR 

(95% CI) p-value 

High-risk 
disposal 

OR 
(95% CI) 

p-
value 

Unsold 
poultry  

OR 
(95% CI) 

p-
value 

Attitudes             

High collective 
efficacy 
(neighborhood) 

0.53 
(-0.26, 1.33) 

0.187 2.87 
(1.56, 5.29) 

0.001 1.95 
(1.14, 3.34) 

0.015 2.44 
(1.41, 4.22) 

0.001 1.09 
(0.63, 1.89) 

0.761 0.96 
(0.46, 1.98) 

0.902 

High collective 
efficacy 
(workplace) 

0.75 
(-0.11, 1.60) 

0.086 5.60 
(2.82, 
11.15) 

<0.00
1 

3.64 
(2.08, 6.36) 

<0.001 3.24 
(1.83, 5.74) 

<0.001 0.77 
(0.44, 1.33) 

0.350 1.40 
(0.65, 2.99) 

0.392 

High self-
efficacy 

0.86 
(0.07, 1.66)  

0.033 2.02 
(1.14, 3.58) 

0.016 2.43 
(1.43, 4.14) 

0.001 2.33 
(1.34, 4.04) 

0.003 0.84 
(0.52, 1.43) 

0.518 0.73 
(0.37, 1.44) 

0.360 

High perceived 
susceptibility 

0.33 
(-0.45, 1.12) 

0.403 0.27 
(0.18, 0.58) 

<0.00
1 

0.45 
(0.25, 0.82) 

0.009 0.59 
(0.31, 1.10) 

0.093 1.02 
(0.58, 1.79) 

0.951 0.87 
(0.43, 1.76) 

0.702 

High perceived 
severity 

0.50 
(-0.28, 1.29) 

0.209 0.60 
(0.33, 1.08) 

0.089 0.37 
(0.21, 0.64) 

<0.001 0.56 
(0.32, 0.99) 

0.045 0.40 
(0.22, 0.72) 

0.003 0.87 
(0.43, 1.79) 

0.712 
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Table 5, continued from previous page.  
Structural Factors 
Drives truck 0.25 

(-0.79, 1.29) 
0.632 2.84 

(1.02, 7.96) 
0.047 3.07 

(1.23, 7.71) 
0.017 6.47 

(2.50, 16.75) 
<0.001 0.60 

(0.26, 1.34) 
0.212 0.42 

(0.14, 1.31) 
0.137 

Drives 
motorcycle 

0.09 
(-0.71, 0.89) 

0.828 0.78 
(0.44, 1.39) 

0.406 0.94 
(0.55, 1.60) 

0.816 0.41 
(0.24, 0.70) 

0.001 1.09 
(0.65, 1.83) 

0.742 1.04 
(0.52, 2.08) 

0.913 

Delivers to 
market 
vendors 

--0.08  
(-0.96, 0.79) 

0.850 0.94 
(0.49, 1.79)  

0.846 0.84  
(0.46, 1.53) 

0.570 0.68 
(0.37, 1.24) 

0.209 1.39 
(0.78, 2.48) 

0.266 1.35  
(0.62, 2.95) 

0.453 

Plastic crates 1.12 
(0.23, 2.00) 

0.014 1.49 
(0.79, 2.83) 

0.219 2.13 
(1.05, 4.31) 

0.036 2.52 
(1.19, 5.34) 

0.016 0.90 
(0.50, 1.59) 

0.711 0.40 
(0.15, 1.05) 

0.063 

Wash crates 
in collection 
yard  

-0.72 
(-1.54, 0.09) 

0.083 0.45 
(0.23, 0.87) 

0.017 0.99 
(0.54, 1.79) 

0.961 0.29 
(0.15, 0.56) 

<0.001 1.17 
(0.65, 2.09) 

0.608 3.10 
(1.31, 7.33) 

0.010 

Wash crates 
at home 

0.00 
(-1.02, 1.04) 

0.993 1.43 
(0.64, 3.21) 

0.383 0.45 
(0.21, 0.96) 

0.040 1.26 
(0.61, 2.61) 

0.536 3.72 
(1.49, 9.33) 

0.005 3.84 
(1.03, 14.22) 

0.044 

Workplace 
provides soap 

0.41 
(-0.69, 1.51) 

0.469 2.26 
(1.12, 4.55) 

0.023 1.63 
(0.83, 3.17) 

0.153 3.09 
(1.36, 7.05) 

0.007 0.48 
(0.23, 1.02) 

0.055 0.46 
(0.17, 1.25) 

0.129 

Workplace 
provides 
disinfectant 

0.69 
(-0.10, 1.47) 

0.087 1.53 
(0.84, 2.80) 

0.163 2.09 
(1.19, 3.68) 

0.010 27.39 
(14.24, 52.66) 

<0.001 0.69 
(0.40,1.18) 

0.177 0.79 
(0.39, 1/60) 

0.509 

Workplace 
provides 
brushes 

1.54 
(0.52, 2.56) 

0.003 2.23 
(1.12, 4.43) 

0.022 1.88 
(0.98, 3.63) 

0.059 5.73 
(2.27, 14.44) 

<0.001 0.53 
(0.26, 1.07) 

0.077 0.96 
(0.40, 2.31) 

0.933 

Workplace 
provides 
waste bins 

0.32 
(-0.69, 1.33) 

0.541 3.06 
(1.48, 6.36) 

0.003 1.75 
(0.90, 3.40) 

0.098 0.98 
(0.49, 1.97) 

0.955 1.17 
(0.60, 2.28) 

0.635 0.93 
(0.36, 2.36) 

0.875 
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Structural Determinants of Risk Behaviors in Maintenance Conditions 

Structural issues were predictive of risk behaviors among each occupational group 

(Tables 3-5).  

Vendors.  

Market type. Vendors who worked in government-managed markets report fewer 

instances of soap use compared to those who work in markets that are not owned or 

operated by the government (r = -0.60, p=0.035), but are more likely to have recently 

used disinfectant (OR: 2.22, p=0.039) (Table 3). 

Proximity of slaughtering space. Vendors whose poultry were slaughtered 

adjacent to their stalls were less likely to bring unsold poultry home (OR: 0.21, p=0.020) 

compared to vendors who sold poultry slaughtered elsewhere. 

Sale of only live poultry. Vendors who sold live poultry only, rather than also 

selling carcasses, were significantly more likely to bring unsold poultry home at the end 

of the day (OR: 11.25, p<0.001) (Table 3). These vendors also reported fewer instances 

of soap use (r = -0.84, p=0.003). 

Workplace provision of cleaning supplies. Vendors were less likely to bring 

unsold poultry home when they worked in markets that provided soap (OR: 0.29, 

p=0.030) and cleaning brushes (OR: 0.22, p=0.005). Total instances of soap use did not 

increase significantly with provision of supplies, with the exception of brushes (r = 0.58). 

Disinfectant use was higher among vendors who were provided with disinfectant (OR: 

25.25, p<0.001), soap (OR: 3.43, p=0.001), and brushes (OR: 2.14, p=0.01). Vendors 

were more likely to properly dispose of solid poultry waste when workplaces provided 

waste bins (OR: 3.23, p<0.001). 
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Slaughterers.  

Slaughtering location. Respondents who performed slaughtering duties at home 

were significantly more likely to have used disinfectant in the past week (OR: 2.78, 

p=0.001) (Table 4). Slaughterers who worked from home wore less protective equipment 

(r = -0.29, p=0.029) and were less likely to properly dispose of solid poultry waste (OR: 

0.18, p<0.001) compared to those who worked in slaughterhouses or markets.  

Routine closure of slaughtering space. Slaughterers were more likely to have used 

disinfectant in workspaces when slaughtering places closed down for 12-hour periods, 

compared to those working in places that did not close periodically (OR: 2.72, p=0.005).  

Workplace provision of cleaning supplies. Slaughterers were significantly more 

likely to use disinfectant when it was provided by the workplace (OR: 74.41, p<0.001). 

Provision of disinfectant is positively associated with more instances of soap use (r = 

1.37, p<0.001) and wearing more pieces of protective equipment (r = 0.47, p<0.001).  

Slaughterers in workplaces that provide waste bins were more likely to properly dispose 

of poultry waste (OR: 9.05, p=0.004). 

Traders.  

Vehicle type. Traders who used trucks to transport poultry were more likely to 

have tires (OR: 2.84, p=0.047) and crates (OR: 3.07, p=0.017) that appeared to be 

regularly cleaned upon inspection compared to those with smaller vehicles (Table 5). 

Traders driving trucks had greater odds of using disinfectant during the prior week (OR: 

6.47, p<0.001). Traders with motorcycles had lower odds of disinfectant use compared to 

traders with larger vehicles (OR: 0.41, p=0.001). Those who delivered to market vendors 
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were more likely to bring home unsold poultry (OR: 1.95, p=0.03), compared to those 

who delivered poultry to households, restaurants, or slaughterhouses. 

Crate type. Traders who use plastic crates had greater odds of having crates that 

appeared to be cleaned upon inspection (OR: 2.13, p=0.036) compared to those with 

bamboo crates. They reported more instances of soap use (r = 1.12, p=0.014) than those 

with bamboo crates. Traders with plastic crates had higher odds of disinfectant use in the 

previous week (OR: 2.52, p=0.016). 

Cleaning location. Traders who wash their crates in the collection yard are less 

likely to have clean tires upon inspection (OR: 0.45, p=0.017), less likely to have used 

disinfectant in the previous week (OR: 0.29, p<0.001), and more likely to bring poultry 

home (OR: 3.10, p=0.010) than those who washed crates elsewhere. Traders who washed 

crates at home were also more likely to bring poultry home (OR: 3.84, p=0.044) 

compared to those who washed their crates elsewhere (i.e., on the road, at the market, or 

by a river). 

Workplace provision of cleaning supplies. Traders who received soap from their 

employers had greater odds of having clean tires upon inspection (OR: 2.26, p=0.023) 

and greater odds of disinfectant use (OR: 3.09, p=0.007) than traders who received no 

soap. Traders whose employers provided disinfectant were more likely to have clean 

crates upon inspection (OR: 2.09, p=0.010) and more likely to report using disinfectant 

during the past week (OR: 27.39, p<0.001) compared to traders who did not receive 

disinfectant from their employers. Workplaces providing brushes was associated with 

traders reporting greater soap use (r = 1.54, p=0.003), greater odds of having clean tires 

upon inspection (OR: 2.23, p=0.022), and a greater likelihood of disinfectant use (OR: 
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5.73, p<0.001). Traders who had employers that provided waste bins had greater odds of 

having clean tires upon inspection (OR: 3.06, p=0.003). 

 

Combined Effect of Attitudinal and Structural Predictors on Behavioral Outcomes 

 Final multivariable models were constructed from factors found to be significant 

in models using only one independent variable (plus covariates). Outcomes included total 

instances of soap use, recent disinfectant use, and disposal practices for each occupational 

group (Table 6). Occupation-specific outcomes included slaughterers wearing protective 

equipment and traders having clean tires and cages upon inspection.  

 

Total instances of soap use. For vendors, high perceived neighborhood collective efficacy 

was positively associated with total soap use (r = 1.96, p=0.002) (Table 6). Variables that 

were negatively associated with vendor soap use were high workplace collective efficacy 

(r = -1.31, p=0.033), and high self-efficacy (r = -1.01, p=0.025) (ICC<0.001). For 

slaughterers, workplaces providing disinfectant was positively associated with number of 

instances of soap use (r= 0.99, p=0.002), but high self-efficacy was negatively associated 

with soap use (r = -0.93, p=0.004) (ICC: 0.06). For traders, predictors of total soap use 

were high self-efficacy (r = 1.10, p=0.005) the use of plastic crates (r = 1.31, p=0.001) 

and workplaces supplying brushes (r = 1.71, p=0.003) (ICC<0.001). 
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Table 6. Combined effect of attitudinal and structural predictors on 
total soap use in maintenance conditions, by occupational group. 
 
Vendors (who sell carcasses and live poultry) 
 Coeff. (95%CI) p-value 
High collective efficacy (neighborhood) 1.96 (0.73, 3.20) 0.002 
High collective efficacy (workplace) -1.31 (-2.51, -0.10) 0.033 
High self-efficacy -1.01 (-1.90, -0.13) 0.025 
Distance of slaughtering space from stall -0.45 (-0.90, 0.00) 0.051 
Slaughtering in separate building at market -2.30 (-4.61, 0.01) 0.051 
Workplace provides brushes 1.02 (-0.09, 2.14) 0.072 
Age -0.02 (-0.05, 0.01) 0.200 
High school graduate -0.65 (-1.36, 0.01) 0.082 
Interventions occurring in subdistrict 1.31 (0.34, 2.28) 0.008 
Knowledge of protective actions (poultry) 0.50 (0.09, 0.92) 0.018 

Final model: n = 63, groups = 35; 1-4 observations per group, ICC: <0.001 

 
Slaughterers   

 Coeff. (95%CI) p-value 
High perceived severity -0.25 (-0.52, 0.02) 0.069 
High self-efficacy -0.93 (-1.56, -0.31) 0.004 
Workplace provides disinfectant 0.99 (0.36, 1.63) 0.002 
Age -0.03 (-0.06, -0.00) 0.046 
Knowledge of protective actions (humans) 0.18 (-0.03, 0.39) 0.092 
Knowledge of protective actions (poultry) 0.41 (0.04, 0.77) 0.030 

Final model: n = 161, groups = 55, 1-10 observations per group,  
ICC: 0.06 (95% CI: 0.003, 0.57) 

Traders & Transporters   
 Coeff. (95%CI) p-value 
Perceived severity 0.60 (-0.16, 1.37) 0.121 
High self-efficacy 1.10 (0.33, 1.87) 0.005 
Uses plastic crates 1.31 (0.53, 2.08) 0.001 
Workplace provide soap -0.98 (-2.20, 0.25) 0.119 
Workplace provides disinfectant 0.74 (-0.03, 1.50) 0.060 
Workplace provides brushes 1.71 (0.59, 2.82) 0.003 
Knowledge of protective actions (humans) 0.25 (0.03, 0.47) 0.026 
 
Final model: n = 137, groups = 53, 1-10 observations per group, ICC: <0.001. 
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Use of disinfectant use in past 7 days. Attitudinal predictors were not significant in final 

models (Table 7). For vendors, markets supplying disinfectant was the predictor of odds 

of disinfectant use (OR: 17.78, p<0.001) (ICC<0.001). For slaughterers, market provision 

of disinfectant (OR: 85.01, p<0.001) predicted disinfectant use, but workplaces providing 

brushes predicted lower odds of disinfectant use (OR: 0.12, p=0.001) (ICC<0.001). For 

traders, market provision of disinfectant predicted recent disinfectant use (OR: 33.90, 

p<0.001). Traders who cleaned trucks in collection yards had lower odds of recent 

disinfectant use (OR: 0.38, p=0.021). 

Disposal practices. Among vendors, proper disposal of poultry waste was predicted by 

market provision of waste bins (OR: 3.47, p<0.001) (ICC<0.001). (Table 8) Slaughterers’ 

proper disposal of poultry waste was predicted by high workplace collective efficacy 

(OR: 3.80, p=0.024) and high perceived susceptibility (OR: 3.76, p=0.021) (ICC<0.001), 

but slaughterers with high self-efficacy reported significantly lower odds of proper 

disposal of poultry waste (OR: 0.22, p=0.006). For traders, high perceived severity 

predicted a lower likelihood of high-risk disposal of poultry waste (OR:0.38, p=0.001) 

(ICC: 0.02).  
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Table 7. Combined effect of attitudinal and structural predictors on 
recent disinfectant use in maintenance conditions, by occupational 
group 
 
Vendors (who sell carcasses and live poultry) 
 OR. (95%CI) p-value 
High collective efficacy (neighborhood) 3.05 (0.84, 11.13) 0.091 
High perceived susceptibility 0.25 (0.06, 1.10) 0.068 
Workplace provides disinfectant 17.78 (3.93, 80.39) <0.001 
Workplace provides brushes 5.05 (0.63, 40.65) 0.128 
Slaughtering in separate building at market 2.77 (0.22, 34.72) 0.430 
Gender 5.41 (1.19, 24.72) 0.029 
Knowledge of protective actions (poultry) 1.81 (0.81, 4.01) 0.145 

Final model: n = 77, groups = 40; 1-5 observations per group, ICC: <0.001 

 
Slaughterers   

 OR (95%CI) p-value 
Workplace provides disinfectant 85.01 (32.35, 223.43) <0.001 
Workplace provides brushes 0.12 (0.03, 0.40) 0.001 
Age 0.96 (0.93, 1.00) 0.029 
Gender 0.39 (0.08, 1.92) 0.247 
Interventions occurring in subdistrict 1.78 (0.71, 4.43) 0.219 
Knowledge of protective actions (poultry) 1.46 (0.96, 2.22) 0.075 

Final model: n = 332, groups =69, 1-18 observations per group, ICC<0.001. 

Traders & Transporters   
 OR (95%CI) p-value 
High collective efficacy (workplace) 2.30 (1.03, 5.13) 0.042 
High perceived severity 0.47 (0.20, 1.09) 0.078 
Cleans truck in collection yard 0.38 (0.17, 0.86) 0.021 
Uses plastic crates 1.46 (0.65, 3.29) 0.363 
Workplace provides disinfectant 33.90 (14.39, 79.89) <0.001 
Interventions occurring in subdistrict 1.82 (0.79, 4.19) 0.163 
Knowledge of protective actions (humans) 1.22 (0.96, 1.57) 0.106 
 
Final model: n = 276, groups = 64, 1-13 observations per group, ICC: <0.001. 
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Table 8. Combined effect of attitudinal and structural predictors 
poultry waste disposal in maintenance conditions, by occupational 
group 
 
Vendors (proper disposal) 
 OR. (95%CI) p-value 
High perceived severity 0.80 (0.45, 1.41) 0.439 
Government-managed market 0.61 (0.31, 1.20) 0.153 
Workplace provides bins 3.47 (1.92, 6.28) <0.001 
Age 0.97 (0.95, 1.00) 0.038 
High school graduate 1.47 (0.85, 2.54) 0.168 
Knowledge of protective actions (human) 1.21 (1.00, 1.46) 0.052 

Final model: n = 344, groups = 69; 1-16 observations per group, ICC: <0.001 

 
Slaughterers (proper disposal)   

 OR (95%CI) p-value 
High collective efficacy (workplace) 3.80 (1.19. 12.11) 0.024 
High self-efficacy 0.22 (0.07, 0.65) 0.006 
High perceived susceptibility 3.76 (1.22, 11.60) 0.021 
Workplace provides bins 12.11 (2.33, 62.77) 0.003 
Slaughter space closes for 12-hour periods 0.50 (0.19, 1.34) 0.172 
Household goods 0.75 (0.58, 0.98) 0.035 
High school graduate 1.67 (0.68, 4.10) 0.265 
Interventions occurring in subdistrict 0.80 (0.25, 2.58) 0.713 
Knowledge of protective actions (human) 1.54 (1.10, 2.17) 0.012 
Knowledge of protective actions (poultry) 1.19 (0.66, 2.15) 0.570 

Final model: n = 237, groups =67, 1-15 observations per group,  ICC<0.001 

 
Traders & Transporters (high-risk disposal) 
 OR (95%CI) p-value 
High perceived severity 0.38 (0.21, 0.69) 0.001 
Workplace provide disinfectant 0.62 (0.36, 1.05) 0.076 
Interventions occurring in subdistrict 1.41 (0.81, 2.46) 0.227 
 
Final model: n = 339, groups = 75, 1-16 observations per group, ICC: 0.02 (95% 
CI: 0.00, 0.87) 
	  
 

Wearing protective equipment. High neighborhood collective efficacy was positively 

associated with more protective items worn by slaughterers (r = 0.31, p=0.019), as was 
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market provision of disinfectant (r = 0.46, p=0.001). Slaughtering poultry at home was 

negatively associated with protective equipment use (r = -0.44, p=0.001) (ICC:0.013).  

 

Cleanliness of tires and crates upon inspection. High perceived workplace collective 

efficacy was associated with odds of tires being cleaned upon inspection (OR: 5.75, 

p<0.001). High perceived susceptibility was associated with lower likelihood of tires 

being cleaned (OR: 0.29, p=0.001) (ICC<0.001).  

 
Table 9. Combined effect of attitudinal and structural predictors on 
occupation-specific behaviors in maintenance conditions. 
 
Slaughterers: Total protective items worn 
 Coeff (95%CI) p-value 
High collective efficacy (neighborhood) 0.31 (0.05, 0.57) 0.019 
Slaughters poultry at home (ref: market) -0.44 (-0.70, -0.19) 0.001 
Workplace provides disinfectant 0.46 (0.20, 0.72) 0.001 
Interventions occurring in subdistrict 0.35 (0.08, 0.62) 0.012 
Household possessions 0.06 (-0.01, 0.14) 0.084 
Knowledge of protective actions (poultry) 0.19 (0.06, 0.31) 0.005 

Final model: n = 332, groups =69, 1-18 observations per group,  
ICC: 0.013 (95% CI: 0.00, 0.85) 

Traders & Transporters: Tires clean upon inspection 
 OR (95%CI) p-value 
High collective efficacy (workplace) 5.75 (2.77, 11.91) <0.001 
High perceived susceptibility 0.29 (0.14, 0.58) 0.001 
Washes vehicle in collection yard 0.76 (0.38, 1.52) 0.441 
Workplace provides soap 2.05 (0.86, 4.90) 0.107 
 
Final model: n = 258, groups = 63, 1-12 observations per group,  
ICC<0.001. 
 

Discussion 

The prevalence of risk and protective behaviors among poultry workers in 

maintenance conditions compared to outbreak conditions was significantly different for 
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certain outcomes. We can reject the null hypotheses (H0 1.1 and H0 1.2) for vendors’ use 

of soap in the workplace (which was significantly lower in maintenance conditions) and 

traders’ likelihood of engaging in high-risk disposal practices with dead poultry (which 

was significantly more likely in maintenance conditions). These findings provide 

evidence of a lack of behavioral vigilance during maintenance conditions. 

 In final models, which included structural factors as covariates, the null 

hypothesis stating that perceived severity is not associated with differences in behavioral 

outcomes (H0 2.1) failed to be rejected. The null hypothesis stating that perceived 

susceptibility was not associated with differences in behavioral outcomes (H0 2.2) was 

rejected. High perceived susceptibility was associated with greater likelihood of 

slaughterers properly disposing of poultry waste, but lower likelihood of traders having 

clean tires. The null hypothesis stating that self-efficacy was not associated with 

behavioral outcomes (H0 2.3) was rejected, but the direction of association varied. High 

self-efficacy was associated with lower soap use among vendors and slaughterers, greater 

soap use by traders, and lower likelihood of proper waste disposal by slaughterers. The 

null hypothesis stating that high perceived collective efficacy was associated with 

behavioral outcomes was not associated with behavioral outcomes (H0 2.4) was rejected. 

Perceived collective efficacy in preventing HPAI H5N1 infection in the workplace was 

associated with less soap use by vendors, but greater likelihood of recent disinfectant use 

by traders, greater likelihood of proper poultry waste disposal by slaughterers, and greater 

likelihood of clean tires upon inspection among traders. High perceived collective 

efficacy in preventing HPAI H5N1 infection in the respondent’s neighborhood was 
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associated with greater soap use  by vendors and more protective items worn by 

slaughterers. 

Structural features of the workplace were the strongest predictors of protective 

behaviors in each occupational group, often supplemented by respondents’ perceived 

collective efficacy of their neighborhoods and workplaces. 

Risk perception and self-efficacy are important variables in several theoretical 

models of health behavior,12,76,139 and have been shown to be predictors of risk and 

protective behaviors among the general public during outbreaks of  highly pathogenic 

avian influenza.15,16,135,177 Our recent research has confirmed these variables to be 

important in ongoing maintenance conditions among the general public (see previous 

studies in this dissertation). Prior to this study, there have been no published papers 

assessing the relationship between these factors and behavioral outcomes among 

occupational groups in the poultry supply chain, particularly during day-to-day 

operations rather than acute outbreak conditions.  

Risk behaviors among poultry sector workers persisted in maintenance conditions, 

fostering conditions for human contact and viral mutation, as well as sparking new local 

HPAI outbreaks among humans or poultry. There was evidence of HPAI H5N1 

avoidance during local outbreaks; risk behaviors were significantly lower and protective 

behaviors were higher in outbreak conditions compared to maintenance subdistricts. Risk 

of human infection is not necessarily lower in maintenance conditions; HPAI H5N1 

continues to have background prevalence and exposure is ongoing. Lowered behavioral 

vigilance creates opportunities for HPAI infection to spread during the daily influx of 

potentially infected poultry into the commercial supply chain. This study found evidence 
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for destocking in outbreak conditions; rates of poultry sales were higher in outbreak 

subdistricts. 

Contrary to earlier findings among other population groups, risk perceptions and 

self-efficacy were not strong predictors of protective behaviors in the current study. Risk 

perception, particularly perceived susceptibility, was low among the majority of traders, 

vendors, and slaughterers. When perceptions of susceptibility were high, they were 

associated with multiple risk behaviors, suggesting that poultry workers were aware that 

their practices placed them at increased likelihood of contracting HPAI H5N1. 

Perceptions of low susceptibility, and those engaging in high-risk behaviors being more 

likely to report higher perceptions of being susceptible to infection, are not necessarily 

misguided and may reflect an accurate perception of risk. Confirmed human cases of 

H5N1 are extremely rare among professional poultry workers in Indonesia, and it has 

been suggested that routinely exposed individuals may have cross-subtype immunity or 

are less susceptible to infection due to genetic factors.167,171–174 

Efforts to improve the infrastructure in which poultry workers operate should be a 

priority of public health interventions, along with bolstering their capacity to work 

collectively to reduce HPAI transmission. Significantly more workplaces provided 

cleaning supplies during outbreak conditions. These supplies should be offered at all 

times since risk of transmission may actually be higher in maintenance conditions, due to 

a higher prevalence of multiple risk behaviors compared to during outbreaks. Use of 

disinfectant was dramatically improved when provided to each occupational group, yet 

disinfectant was the cleaning supply that was least often provided to poultry workers by 

their employers. 
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Slaughterers report greater odds of using disinfectant when working in spaces that 

close for 12-hour periods. It is currently recommended that slaughtering facilities close 

routinely to allow for adequate cleaning, and the utility of this recommendation is 

emphasized by these results. Traders with trucks had cleaner vehicles and more self-

reported instances of soap use on their vehicles, which is fortunate because these vehicles 

have higher capacity and potentially visit more locations than motorcycles or bicycles. 

However, only bicycles were less likely to enter the poultry production area compared to 

other vehicles, which was a highly prevalent risk behavior. Even with routine cleaning, 

driving vehicles into the poultry production area introduces opportunities for the spread 

of contaminated feces onto tires and during collection (particularly if vehicles already 

contain poultry from previously visited farms). Plastic crates were cleaner, which may be 

because they are easier to wash, or it may be due to self-selection bias (traders who are 

aware of the need for clean crates would get those that are easier to clean). Making 

plastic crates available to traders is recommended as a structural intervention. 

Unintended consequences may arise from structural changes, such as moving 

slaughtering locations to separate areas within vendor markets. Vendors used less soap 

when slaughtering occurred in separate buildings at wet markets compared to near their 

stalls. Even though their stalls may be less contaminated because slaughtering activities 

are not occurring nearby, they are still selling live poultry and, potentially, carcasses. The 

perception that stalls do not need as thorough cleaning as those where slaughtering occurs 

may need to be corrected. 
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Limitations 

 Although efforts were made to limit the study population to those working in 

maintenance subdistricts, poultry workers may nonetheless be affected by outbreaks 

occurring in other subdistricts. For example, if a vendors’ supplier operated in outbreak 

subdistricts, they would be aware of the risk of incoming infected poultry and may alter 

their behaviors accordingly. Traders may travel between maintenance and outbreak 

subdistricts, and therefore the distinction between subdistrict types may be artificial. 

Measures of the effect of subdistrict on the likelihood of risk behaviors may therefore be 

biased towards the null. Attitudinal variables may similarly be affected by observing 

affected districts at close range.  

While knowledge of Pandemic H1N1 2009 was not significantly different 

between maintenance and outbreak districts, nearly three-quarters (70.1%) of poultry 

sector workers overall expressed awareness of the virus. It is possible that attitudes about 

avian influenza (HPAI H5N1) were modified by heightened awareness of the concurrent 

outbreak of human-transmissible swine influenza (Pandemic H1N1 2009) in the overall 

population, potentially biasing results toward the null. Knowledge of Pandemic H1N1 

2009 was not significant as a covariate in the final models. Differences in risk 

perceptions or self-efficacy between groups may have been more pronounced if the 

survey had been conducted during a period when another strain of a pandemic zoonotic 

influenza virus had not been a prominent public health concern in the country overall. 

This study was conducted in the context of the Indonesian poultry supply chain, 

and therefore generalizability may be limited. The circumstances that place poultry 

workers at risk of infection or facilitate transmission are different in, for example, large-
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scale concentrated feeding operations or environments where workers may have contact 

with multiple species and function as a “bridge” between them (thus creating greater 

opportunities for cross-infection and viral mutation). Behavioral vigilance remains 

important in these scenarios as well, and researchers have called for the inclusion of 

poultry and swine workers in pandemic preparedness planning.178,179 The role of 

infrastructure and psychosocial factors in determining behavioral vigilance in these 

populations is still unknown, and this study may be replicated within these populations to 

inform targeted health communication and regulatory efforts. 

 

Conclusions 

The attitudinal predictors of risk and protective behaviors among poultry workers 

were perceptions of neighborhood collective efficacy and workplace collective efficacy 

in preventing HPAI spread, often remaining significant in models that included structural 

attributes of the work environment. In contrast to the general population’s perceptions of 

HPAI risk and self-efficacy being potentially volatile and responsive to sporadic reports 

of human cases, the attributes that were predictive of poultry workers’ risk behaviors 

were fixed aspects of the occupational environment, both social (collective efficacy) and 

structural. Interventions and risk communication efforts that increase risk perceptions and 

bolster self-efficacy may not be as effective in this population as they might be for 

audiences that have more intermittent exposures to HPAI.  
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CHAPTER 6 
 

LIMITATIONS 
 

The sampling design and face-to-face interviews used to collect data for this 

dissertation were subject to several limitations. A waiver of written, signed consent was 

obtained due to low literacy levels in the study area. Instead, the information sheet read 

aloud by the interviewer informed respondents that they were free to refuse to participate. 

The lack of written consent procedures was appropriate for the population’s literacy, but 

it is difficult to know the extent of the respondents’ comprehension of the optional nature 

of the survey, especially without the formal exercise of providing (or refusing) a 

signature. If the sample included those with low comprehension of the study purpose or 

procedures, it is possible that these respondents may feel they are providing information 

under pressure, with unknown consequences for the quality of their responses. No 

compensation was provided to respondents, which helped to mitigate response bias 

according to a need for monetary incentives, but it also may have made it more difficult 

for respondents facing economic pressures to spare the one hour required to participate, 

especially among poultry workers interviewed in their occupational settings. The time of 

day that the survey was conducted was not included in the dataset, nor do sampling 

procedures include information on whether return visits were made to homes where 

household members were not present. Households that did not have female heads of 

household available at the time of interview may have systematically differed in terms of 

household practices or socioeconomic status compared to households where female heads 

of household were home upon being contacted by the interviewer. Refusal rates were not 

provided by the survey agency, which may limit generalizability to an unknown degree, 
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because it is difficult to determine whether systematic response bias occurred. Previous 

surveys in the region using similar sampling methods have achieved response rates of 92-

98%.110,180 If a high response rate is attributable to cultural deference to authority or 

avoiding awkward or embarrassing situations, there is the potential for acquiescence bias 

in survey responses.  

The surveys used in these studies were cross-sectional, making it difficult to 

determine a causal direction between attitudes and behaviors.  Future surveys of HPAI 

H5N1 vigilance should be designed prospectively in order to determine whether 

perceptions are truly predictors of behavior (and behavior change), rather than a result of 

previously established behaviors. As human case data were unavailable for 2009, it is 

unclear whether proximal risk from human cases may have contributed to behavioral 

outcomes. It is possible that associations between perceptions and behaviors would have 

been stronger in districts where both human and poultry cases were occurring.  

Knowledge of Pandemic H1N1 2009 was not found to be a significant covariate in final 

statistical models, and there were no significant differences in knowledge of Pandemic 

H1N1 2009 between maintenance and outbreak districts, but over two-thirds of 

respondents expressed awareness of the virus.  

Therefore, it is possible that attitudes about avian influenza (H5N1) were 

modified by heightened awareness of the concurrent outbreak of human-transmissible 

swine influenza (Pandemic H1N1 2009) in the overall population, potentially biasing 

results toward the null. Differences in perceptions between groups according to proximal 

risk to HPAI H5N1 may have been starker if the survey had been conducted during a 

period when another strain of a pandemic, human-transmissible zoonotic influenza virus 
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had not been a prominent public health concern in the country overall. Although the 

variable for knowledge of Pandemic H1N1 2009 was not significant in final models, 

further analyses demonstrated an interaction between knowledge of Pandemic H1N1 

2009, level of perceived susceptibility, and . Perceived susceptibility was a significant 

determinant of poultry roaming around the home when the respondent was aware of 

Pandemic H1N1 2009 (Table 1), controlling for other covariates in a multilevel model 

(Level 1 covariates included below, Level 2 variables: subdistrict of residence and 

rural/urban status of subdistrict). That is, awareness of Pandemic H1N1 2009 completely 

accounted for the association between higher perceived susceptibility and poultry 

roaming when the interaction term was included. Knowledge of Pandemic H1N1 2009 

was not a significant covariate in identical models without the interaction term (OR = 

0.88, 95% CI: 0.66, 1.18, p = 0.409).  

Table 1. Predictors of poultry observed roaming around the home 
in maintenance conditions. 
 OR (95%CI) p-value 
Multivariable analysis:   
Perceived susceptibility 0.96 (0.80, 1.15) 0.650 
Knowledge of Pandemic H1N1 2009 0.45 (0.24, 0.85) 0.014 
Perceived susceptibility * Know H1N1  1.31 (1.05, 1.65) 0.018 
Knowledge of human transmission routes 0.83 (0.73, 0.95) 0.009 
Lives in area receiving interventions 1.98 (0.83, 4.74) 0.126 
Age 1.01 (1.00, 1.02) 0.053 
Gender (ref: male) 0.25 (0.17, 0.35) <0.001 
Household possessions 0.92 (0.85, 1.00 0.044 
Educational level 0.67 (0.50, 0.91) 0.010 
Final model: n = 2,063, groups = 82; observation per group 19-80 
ICC: 0.36 (95% CI: 0.26, 0.47) 

 

A similar interaction was observed in audience segmentation analyses examining 

determinants of soap use during food preparation, although cluster membership 

(computed from a respondent’s risk perception and self-efficacy scores) remained 



	   	  
	  

	   162	  

significant in these models. Knowledge of Pandemic H1N1 2009 alone was not 

significant as a predictor, but respondents with high perceived susceptibility and 

knowledge of Pandemic H1N1 had significantly greater soap use compared to those who 

did not know of H1N1 and had low perceived susceptibility of HPAI H5N1. The 

association, however, was weaker than the relationship between cluster membership and 

total soap use (Table 2).  

Table 2. Total soap use while preparing poultry for consumption among 
women in maintenance conditions (with interaction term)2 

 coeff (95% CI) p-value 
Cluster1   
Responsive -- reference group --  
Proactive -0.40 (-0.74, -0.06) 0.020 
Avoidant -0.53 (-0.83, -0.23) 0.001 
Indifferent -0.54 (-0.85, -0.22) 0.001 

Knowledge of Pandemic H1N1 2009 -0.23 (-0.57, 0.10) 0.172 
Perceived susceptibility * Know H1N1 0.13 (0.17, 0.24) 0.024 
Knowledge of transmission routes 0.13 (0.01, 0.24) 0.032 
Knowledge of protective actions 0.08 (-0.01, 0.17) 0.076 
1Responsive: high perceived risk of HPAI H5N1 infection, high self- 
 efficacy in preventing infection 
 Proactive: low perceived risk, high self-efficacy 
 Avoidant: high perceived risk, low self-efficacy 
 Indifferent: low perceived risk, low self-efficacy  
2Maintenance condition: no confirmed cases of HPAI H5N1 in poultry  
 during three months prior to survey within respondent’s subdistrict (May-August, 
2009).  
 Source: Global Animal Disease Information System (EMPRES-i). Food  
 and Agriculture Organization of the United Nations. Available at:  
 empes-i.fao.org/eipws3g. 
 Final model: n = 1,323, groups = 82; 4-56 observations per group (mean:  
16.1). ICC: 0.15 (95% CI: 0.10, 0.22) 

 

The significant interaction terms indicate that, as speculated above, the results of 

these studies may have been influenced by the presence of Pandemic H1N1 2009, which 

introduced a history bias that potentially threatens internal validity. For observed poultry 

roaming, the presence of Pandemic H1N1 2009 (i.e., “swine flu,” or flu babi in Bahasa 

Indonesia, may have raised awareness of vulnerability to zoonotic illness among those 
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who are more likely live in neighborhoods where poultry roam freely, which would 

explain the positive association between the interaction term (susceptibility * knowledge 

of H1N1) on the odds of having poultry roaming around the home. An alternative 

interpretation is that knowledge and perceived susceptibility are not sufficient to motivate 

respondents to cage poultry or prevent poultry from approaching the home. In the case of 

the protective behavior of soap use during food preparation, knowledge of Pandemic 

H1N1 2009 appeared to improve soap use among those with high perceived susceptibility 

to HPAI H5N1, although knowledge of Pandemic H1N1 2009 was not sufficient to 

explain increased soap use alone.  

The supplemental data sources that were combined with survey data were subject 

to reporting bias. The EMPRES-i dataset contains both official and unofficial reports of 

poultry outbreaks that are submitted voluntarily. EMPRES-i draws data from national or 

regional reports, non-governmental organizations (NGOs), Ministries of Agriculture and 

Health, in-country FAO and other United Nations representatives, and media and web-

based surveillance systems. EMPRES-i verifies reports using official and unofficial 

sources (i.e., in-country assistance projects), but verification is not systematic and 

EMPRES-i administrators cannot directly verify the validity of reports of confirmed 

infections by, for example, conducting laboratory tests of sampled specimens. If 

underreporting occurred, the distinction between outbreak and maintenance subdistricts 

would be less precise, since some maintenance subdistricts may have had unreported 

cases that the local population was nonetheless aware of. This lack of precision in 

identifying maintenance subdistricts would bias the hypotheses in Aim 1 toward the null. 

Inaccurate (over-) reporting would have the opposite effect, although this may be 
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inconsequential if reports are submitted for non-confirmed outbreaks that gained public 

attention regardless and resulted in individuals acting as if they were in an outbreak. In 

this instance, they would be accurately classified as being in outbreak conditions and any 

effect on their perceptions and behaviors would follow suit. 

Sample sizes in outbreak subdistricts were small and limited statistical power, 

especially in audience segmentation analysis. This potentially biased comparisons of the 

prevalence of risk behaviors between maintenance and outbreak subdistricts toward the 

null hypothesis (i.e., that there is no difference in these behaviors between respondents 

living in outbreak and maintenance subdistricts).  

Ambiguous temporal precedence resulted from the cross-sectional design of the 

surveys, so conclusions about associations between attitudes and outcomes must consider 

that the direction of causation is unclear. For example, perceived susceptibility was high 

among individuals who engaged in certain high-risk behaviors. Without a longitudinal, 

prospective design, it cannot be established whether the behavior occurred and shaped 

perceptions of susceptibility, or whether people with perceptions of high susceptibility do 

not bother to protect themselves from infection due to other factors.  

Due to the fact that the study was a secondary analysis of pre-existing dataset, it 

was not possible to measure certain determinants that had been found in the literature on 

behavior during potentially pandemic outbreaks (trust in institutions as information 

sources, response cost, and state anxiety, which is not easily separated from risk 

perception measures). Furthermore, self-efficacy is best measured as a composite 

measure of ratings of confidence to complete specific tasks, as opposed to the single 

measure of confidence in preventing HPAI H5N1 used here and in comparable studies in 
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the literature on outbreaks.159 These measures should be included in future surveys 

regarding vigilance behavior against potentially pandemic events. 

For the second study in this dissertation, audience clusters were computed from 

risk perception and self-efficacy scores. In conceptualizing perceptions of efficacy, the 

Risk Perception Attitude Framework typically includes a perceived response efficacy 

score or outcome expectancy score averaged with a self-efficacy composite score.146 The 

dataset did not include measures of perceived response efficacy (i.e., respondents’ 

confidence that protective actions would be effective in preventing disease). Further, the 

self-efficacy measure was not comprised of multiple task-specific items for a validated 

measure of generalized self-efficacy.147 This scale was not used because only half of the 

sample was asked to report their confidence in completing specific protective actions. 

These respondents were limited to those who did not own poultry, substantially 

diminishing statistical power due to a smaller sample and limiting the generalizability of 

results to those with lower daily exposure. Instead, the single-item measure of self-

efficacy that was used is consistent with the measure used in the literature on pandemic 

outbreaks, and, more importantly, was asked of the entire sample.16,27 A more robust 

efficacy measure may have resulted in greater variance and a clearer delineation between 

clusters. It is recommended that validated measures of task-specific self-efficacy and 

response efficacy are included in future surveys. 

Perceived severity should be conditioned on whether the health threat had 

afflicted the individual (that is, the event – regardless of likelihood – had already 

occurred), and likelihood should be conditioned within a discrete time period.51 The data 

sources used in this dissertation correctly include HPAI H5N1 infection in its measure of 
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perceived severity (“If a person gets infected with “Flu Burung, how likely is it that the 

person might die?”), but does not indicate a time period (e.g., likelihood that the person 

might die within 48 hours). Additionally, the surveys do not couch the item measuring 

perceived susceptibility in terms of whether or not the performance of any preventive or 

risk behaviors occurred prior to potential infection, although the measure is consistent 

with much of the literature. If this lack of precision causes respondents to be too generous 

in their risk estimates, the association between risk perceptions and protective behaviors 

may be artificially inflated and bias results away from the null hypothesis. Similarly, the 

retrospective survey design may provide an opportunity for respondents to engage in 

“post-hoc justification” of their behaviors by constructing risk perceptions as an 

explanation of their behaviors.51 

Although the analysis of poultry workers was limited to those working in 

maintenance subdistricts, poultry workers may nonetheless be affected by outbreaks 

occurring in other subdistricts. For example, if a vendors’ supplier operated in outbreak 

subdistricts, they would be aware of the risk of incoming infected poultry and may alter 

their behaviors accordingly. Traders may travel between maintenance and outbreak 

subdistricts, and therefore the distinction between subdistrict types may be artificial. 

Measures of the effect of subdistrict on the likelihood of risk behaviors may therefore be 

biased towards the null. Attitudinal variables may similarly be affected by observing 

affected districts at close range.  

The commercial poultry sector study was conducted in the context of the 

Indonesian poultry supply chain, and therefore generalizability may be limited. The 

circumstances that place poultry workers at risk of infection or facilitate transmission are 
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different in, for example, large-scale concentrated feeding operations or environments 

where workers may have contact with multiple species and function as a “bridge” 

between them (thus creating greater opportunities for cross-infection and viral mutation). 

Behavioral vigilance remains important in these scenarios as well, and researchers have 

called for the inclusion of poultry and swine workers in pandemic preparedness 

planning.178,179 The role of infrastructure and psychosocial factors in determining 

behavioral vigilance in these populations is still unknown, and this study may be 

replicated within these populations to inform targeted health communication and 

regulatory efforts. 

The surveys were conducted as part of an evaluation of national and subdistrict-

level HPAI H5N1 interventions by the Community-Based Avian Influenza Control 

(CBAIC) program. Analyses controlled for the presence of intensive interventions in the 

respondents’ subdistrict of residence, but national campaigns to improve avian flu-related 

knowledge, attitudes, and practices of the population had also been delivered during the 

year prior to the survey. Positive effects of the national campaign across the entire sample 

may have had the effect of biasing the results toward the null. More refined measures of 

individual exposure to the national campaign may be included as covariates in future 

analyses of the survey data. 
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CHAPTER 7 
 

CONCLUSION 
 

Summary 

The first study in this dissertation, Predictors of high-risk practices and protective 

behaviors in households for ongoing containment of highly pathogenic avian influenza, 

examined the associations between threat appraisal and coping appraisal variables in 

maintenance conditions. It established the prevalence of high-risk and protective 

behaviors in maintenance conditions compared to outbreaks. The data established some 

evidence of complacency by demonstrating that individuals living in maintenance 

subdistricts have a similar or higher frequency of risk behaviors, and a similar or lower 

frequency of protective behaviors, compared to those in outbreaks. Further the variables 

that have been associated with risk and protective behaviors in emerging infectious 

disease outbreaks had weak but significant associations with recommended behaviors in 

maintenance conditions. Health communication campaigns targeting individuals in 

maintenance conditions may benefit from a more nuanced approach to address potential 

complacency. 

The second study was conducted in order to determine whether interactions 

between threat and coping appraisal variables would define audience segments that 

differed according to individual characteristics and behavioral outcomes. This study, 

Application of the Risk Perception Attitude Framework to audience segmentation for 

HPAI H5N1 risk communication to households in Indonesia, grouped household 

respondents into clusters (“audience segments”) defined by self-reported levels of risk 

perceptions and self-efficacy. 
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Audiences were largely indifferent (low risk perceptions, low self-efficacy) or 

avoidant (high risk perceptions, low self-efficacy) in both maintenance and outbreak 

conditions, with the common factor in these clusters being low self-efficacy. Individuals 

in the responsive cluster (high risk perception, high self-efficacy) demonstrated the 

highest frequency of protective behaviors in maintenance conditions, suggesting that 

appropriately elevated risk perception and self-efficacy need to occur together to result in 

behavioral vigilance. This is consistent with the previous literature that finds self-efficacy 

and risk perception to be determinants of protective behavior in outbreak scenarios, and 

this finding confirms that the determinants are similarly predictive under “maintenance” 

conditions when a potentially pandemic virus has ongoing background prevalence.  

Proactive respondents (low risk perceptions, high self-efficacy) demonstrated 

signs of complacency, which is of particular concern during maintenance phases. Despite 

high self-efficacy, this group engaged in significantly fewer protective behaviors than 

responsives. Their high self-efficacy alone did not appear to be sufficient to maintain 

protective behaviors to the same degree as responsive individuals. While they may 

accurately perceive their objective risk of H5N1 exposure to be lower (for example, they 

are significantly less likely to have poultry roaming freely around the house than those in 

the responsive cluster), their lack of vigilant protective behaviors may create 

opportunities for risk of exposure to increase in time. 

Avoidant individuals had the lowest socioeconomic status of any cluster, and a 

large proportion of avoidants live in rural subdistricts in maintenance conditions. In 

models that controlled for rural subdistrict status, avoidants did not differ significantly 

from responsives in high-risk behaviors, but had significantly lower odds of engaging in 
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protective behavior than responsives. As the group with the fewest household resources 

and the lowest educational levels of all clusters, low self-efficacy may be attributable to a 

lack of resources due to socioeconomic circumstances. 

High ratings of either attitude alone may result in complacency (proactives) or 

further entrench risk behaviors due to a frustration with lack of resources to protect 

against HPAI H5N1 (avoidants). Although efforts to raise both risk perceptions and self-

efficacy in tandem are recommended to address the large proportion of the population 

that remains indifferent, it is especially important to target those with discordant 

perceptions with communication campaigns as well as instrumental support through 

public health interventions. Audience segmentation according to risk attitudes, combined 

with the considerations of differences in cluster composition in maintenance compared to 

outbreak scenarios (i.e., demographic characteristics), allows greater precision in 

reaching audiences that may otherwise fail to achieve the level of behavioral vigilance 

observed among the smallest cluster of respondents (responsives) in an environment 

where risk of exposure must be continuously managed.  

Risk perception and self-efficacy are important variables in several theoretical 

models of health behavior,12,76,139 and have been shown to be predictors of risk and 

protective behaviors among the general public during outbreaks of highly pathogenic 

avian influenza.15,16,135,177 The first two studies in this dissertation confirmed these 

variables to be significant in ongoing maintenance conditions among the general public, 

with audience segmentation using these variables providing more precise estimations of 

the likelihood of behavioral outcomes.   
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Prior to this dissertation, there had been no studies measuring the association 

between risk perceptions and efficacy beliefs with behavioral outcomes among 

occupational groups in the poultry supply chain. The third study in this dissertation, 

Attitudinal and structural determinants of HPAI H5N1 risk and protective behaviors by 

commercial poultry sector workers in Indonesia, sought to determine whether the same 

threat and coping appraisal variables that were tested in the general population were 

predictive of behavioral outcomes in poultry workers. Additionally, it was hypothesized 

that due to extremely routine exposure, additional social and structural factors might be 

especially relevant in predicting differences in behavior in this population. This study 

incorporated two additional concepts into its hypotheses: perceived collective efficacy in 

the workplace and the neighborhood, and structural features of the workplace. 

Risk behaviors among poultry sector workers persisted in maintenance conditions, 

fostering conditions for human contact and viral mutation, as well as sparking new local 

HPAI outbreaks among humans or poultry. There was evidence of HPAI H5N1 

avoidance during local outbreaks; risk behaviors were significantly lower and protective 

behaviors were higher in outbreak conditions compared to maintenance subdistricts. Risk 

of human infection is not necessarily lower in maintenance conditions; HPAI H5N1 

continues to have background prevalence and exposure to poultry is ongoing. Lowered 

behavioral vigilance creates opportunities for HPAI infection to spread during the daily 

influx of potentially infected poultry into the commercial supply chain.  

Contrary to earlier findings among other population groups, risk perceptions and 

self-efficacy were not strong predictors of protective behaviors in the current study. Risk 

perception, particularly perceived susceptibility, was low among the majority of traders, 
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vendors, and slaughterers. When perceptions of susceptibility were high, they were 

associated with multiple risk behaviors, suggesting that poultry workers were aware that 

their practices placed them at increased likelihood of contracting HPAI H5N1. 

Perceptions of low susceptibility, and those engaging in high-risk behaviors being more 

likely to report higher perceptions of being susceptible to infection, are not necessarily 

misguided and may reflect an accurate perception of risk. Confirmed human cases of 

H5N1 are extremely rare among professional poultry workers in Indonesia, and it has 

been suggested that routinely exposed individuals may have cross-subtype immunity or 

are less susceptible to infection due to genetic factors.167,171–174 

Significant attitudinal predictors of risk and protective behaviors among poultry 

workers were perceptions of neighborhood collective efficacy and workplace collective 

efficacy in preventing HPAI spread, often remaining significant in models that included 

structural attributes of the work environment. In contrast to the general population’s 

perceptions of HPAI risk and self-efficacy being potentially volatile and responsive to 

sporadic reports of human cases, the attributes that were predictive of poultry workers’ 

risk behaviors were fixed aspects of the occupational environment, both social (collective 

efficacy) and structural.  

 

Implications 

The research presented in this dissertation supports the design of targeted 

messages to encourage behavioral vigilance in regions where HPAI H5N1 is endemic. 

Further, the paper examining commercial poultry sector workers supports the 

development of structural interventions to improve recommended behavioral outcomes. 



	   	  
	  

	   173	  

Human exposure to potentially H5N1-infected poultry is ubiquitous in Indonesia, and 

opportunistic human infection with the virus is unpredictable. In this context, maintaining 

safe poultry handling practices and hygienic behaviors are important even when localized 

poultry outbreaks are not occurring.  

The key attitudinal determinants that have been shown in the previous literature to 

predict high-risk and protective behaviors in acute outbreak scenarios remain significant 

in maintenance conditions. However, the findings suggest that the direction and 

magnitude of effect of these determinants require a more nuanced health communication 

approach than the broad risk communication conducted during outbreaks. Interactions 

between risk perceptions and efficacy beliefs during maintenance conditions may 

produce paradoxical behavioral outcomes and contribute to complacency. 

Shifting, misaligned risk perceptions or self-efficacy are of concern where 

objective risk is ongoing but reminders of susceptibility (i.e., in the form of human cases) 

are intermittent. The findings presented in this dissertation establish that within the 

general population, audiences can be clustered according to perceptions of risk and 

efficacy, and membership in these clusters is associated with demographic characteristics 

and behaviors that predispose individuals to continued risk of HPAI H5N1 infection. 

There is additionally evidence that among the most chronically exposed populations 

(commercial poultry sector workers), additional structural interventions and social norms 

emphasizing collective efficacy may be necessary to overcome complacency.  

The individuals with the highest likelihood of demonstrating recommended 

behavioral outcomes were those in the responsive category, who maintained 

appropriately high perceptions of risk and self-efficacy. However, indifferent individuals 
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(those with low ratings in both dimensions) comprised the vast majority of respondents in 

the general population during maintenance conditions. Risk communication campaigns 

should seek to raise risk perception and self-efficacy in tandem for indifferent 

individuals.  

Discordance between risk perceptions and self-efficacy weakened the likelihood 

of demonstrating recommended behavioral outcomes. Complacency is a concern with 

proactives, who expressed low risk perceptions and high self-efficacy. While proactive 

respondents had a low prevalence of poultry-rearing that could influence their 

perceptions of risk, these individuals can continue to be exposed to poultry in wet 

markets and other community exposures. Avoidant individuals, who have low self-

efficacy and high perceptions of risk, have perhaps the most vulnerable risk profiles; 

these respondents demonstrated high-risk behavioral outcomes and had the lowest 

socioeconomic status of all audience clusters, suggesting that their perceptions were 

accurate assessments of their risk and reflected a resignation to their lack of efficacy to 

change their conditions. Structural interventions, rather than risk communication to 

change attitudes alone, may be required to strengthen behavioral vigilance in this cluster 

in particular. 

Health communication campaigns and interventions should be crafted specifically 

for audience clusters with discordant risk and efficacy beliefs in maintenance conditions. 

Proactive individuals (low risk perceptions, high self-efficacy) may benefit from 

reminders about the importance of ongoing prevention, even when exposures are not 

readily visible. However, communication efforts should be careful that consistent 

messaging does not bolster proactive audiences’ self-efficacy regarding HPAI H5N1 
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prevention to the point of overconfidence. Raising risk perception, even in the absence of 

direct exposure to HPAI H5N1 due to behavioral vigilance, may elevate proactive 

audiences’ behavioral outcomes to match those of responsive individuals. Avoidants’ low 

self-efficacy may be attributable to a lack of resources due to socioeconomic 

circumstances. Targeted intervention efforts should consider the avoidant group’s 

accurate assessment of their risk (i.e., living in rural areas with high prevalence of risk 

behaviors and lower likelihood of protective behaviors such as handwashing). Structural 

interventions in combination with encouragement to adopt protective behaviors may raise 

self-efficacy. 

The results have implications for the management and containment of numerous 

infectious diseases beyond HPAI H5N1 in Indonesia. Fostering an appropriate degree of 

vigilance over extended maintenance periods presents a challenge to public health efforts 

addressing pathogens with background prevalence or disease reservoirs in populations at 

risk. Research on HIV/AIDS has addressed similar challenges with sustained behavioral 

vigilance; the illness is increasingly treated as chronic and must be continuously managed 

rather than as an acute infection with sporadic outbreaks in populations.14 Therefore, risk 

communication about HIV/AIDS may benefit from audience segmentation efforts based 

on risk and efficacy dimensions in combination with demographic characteristics. 

Interventions addressing vaccine hesitancy may similarly be informed by audience 

segmentation. Vaccine-preventable diseases represent an ongoing risk of resurgence and 

population vigilance is required. When risk perceptions diminish based on decreased 

objective risk, resulting behaviors (i.e., failure to vaccinate) can prompt a rise in objective 

risk. This phenomenon can be observed, for example, in the increasing incidence of 
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vaccine-preventable childhood diseases such as measles, mumps, and pertussis in the 

United States due to parental refusal of vaccinations.181,182 The increasing objective risk 

to unvaccinated children may additionally threaten those with appropriate risk 

perceptions but whose family members are vulnerable for other reasons (such as limited 

access to appropriate vaccines or information resources, or who do not qualify with 

clinical guidelines for vaccination), and therefore the field would benefit from targeted 

health communication that segments audiences according to differing risk profiles and 

levels of attitudinal determinants. Fluctuations in objective risk are frequently observed in 

emerging infectious diseases, and can rapidly escalate as containment efforts fail.  

For the commercial poultry sector, interventions and risk communication efforts 

that increase risk perceptions and bolster self-efficacy may not be as effective in this 

population as they might be for audiences that have more intermittent exposures to avian 

influenza. Efforts to improve the infrastructure in which poultry workers operate should 

be a priority of public health interventions, along with bolstering their capacity to work 

collectively to reduce HPAI transmission. Significantly more workplaces provided 

cleaning supplies during outbreak conditions. These supplies should be offered at all 

times since risk of transmission may actually be higher in maintenance conditions, due to 

a higher prevalence of multiple risk behaviors compared to during outbreaks. Use of 

disinfectant was dramatically improved when provided to each occupational group, yet 

disinfectant was the cleaning supply that was least often provided to poultry workers by 

their employers. 

Slaughterers report greater odds of using disinfectant when working in spaces that 

close for 12-hour periods. It is currently recommended that slaughtering facilities close 
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routinely to allow for adequate cleaning, and the utility of this recommendation is 

emphasized by these results. Traders with trucks had cleaner vehicles and more self-

reported instances of soap use on their vehicles, which is fortunate because these vehicles 

have higher capacity and potentially visit more locations than motorcycles or bicycles. 

However, only bicycles were less likely to enter the poultry production area compared to 

other vehicles, which was a highly prevalent risk behavior. Even with routine cleaning, 

driving vehicles into the poultry production area introduces opportunities for the spread 

of contaminated feces onto tires and during collection (particularly if vehicles already 

contain poultry from previously visited farms). Plastic crates were cleaner, which may be 

because they are easier to wash, or it may be due to self-selection bias (traders who are 

aware of the need for clean crates would get those that are easier to clean). Making 

plastic crates available to traders is recommended as a structural intervention. 

Unintended consequences may arise from structural changes in poultry workers’ 

occupational settings, such as moving slaughtering locations to separate areas within 

vendor markets. Vendors used less soap when slaughtering occurred in separate buildings 

at wet markets compared to near their stalls. Even though their stalls may be less 

contaminated because slaughtering activities are not occurring nearby, they are still 

selling live poultry and, potentially, carcasses. The perception that stalls do not need as 

thorough cleaning as those where slaughtering occurs may need to be corrected. 

 

Future Research 

With the establishment of distinct audience segments, the results of this research 

provides a basis for future research to explore the role of social networks (and their role 
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in perpetuating social norms) and additional structural factors (the media, government 

agencies, and the healthcare sector) as determinants of a respondent’s “audience 

segment” and, ultimately, behavioral outcomes related to HPAI H5N1 in endemic 

regions.  

The second study in this dissertation demonstrated that the demographic 

composition of attitudinal clusters differs between maintenance and outbreak conditions. 

The cross-sectional nature of this data made it difficult to draw conclusions about how 

individuals fluctuate in their risk perceptions and efficacy beliefs over time, and whether 

their cluster membership (and associated behavioral outcomes) was modified by shifts in 

proximal risk of HPAI H5N1. Future research would ideally use a prospective, 

longitudinal survey design to follow the evolution of individual risk profiles and cluster 

composition in response to changes in proximal risk (i.e., moving between maintenance 

and outbreak conditions). Such a design would also allow analyses that demonstrate a 

clear temporal ordering between cognitive mediating processes (i.e., risk perceptions and 

efficacy beliefs) and behavioral outcomes, potentially providing valuable insights into 

behavioral responses to the volatility of risk. 

Surveys designed to measure determinants of HPAI H5N1 behaviors should 

include additional variables not measured in this dataset, but that have been shown to be 

of interest in the literature (e.g., shifts in trust in institutions following experiences with 

HPAI H5N1 containment, perceived response efficacy). 

Future research and intervention efforts should approach audience responses to 

objective risk of HPAI H5N1 infection as fluid, potentially paradoxical, and therefore 

requiring targeted risk communication approaches that consider the interplay between 
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proximal risk, attitudinal determinants, demographic characteristics, and structural 

features of the environment. 
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