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Abstract 

Recent international and national events such as the SARS outbreak in 2002–2003, the 

rising incidence of West Nile Virus, and the increasing threat of a pandemic influenza outbreak 

have brought critical attention to the Canadian public health system and how prepared the system 

is to respond to various types of contemporary public health threats.  The effective coordination 

of all agencies at metropolitan, regional, provincial, and federal levels is essential to the 

management of public health emergencies.   

 The level of inter-organizational coordination and preparedness of public health and 

emergency preparedness organizations throughout Alberta was investigated.  An online 

organizational questionnaire provided a census of organizations involved in public health 

preparedness, and information on the structure of inter-organizational relations in Alberta and the 

state of public health preparedness from the perspective of organizational members.  The primary 

goal was to use the information provided by individual agencies to help improve how 

policymakers and public health and emergency management officials plan and organize for public 

health threats and emergencies.   

 Major findings are as follows: i) organizational characteristics including organizational 

training opportunities, size, and jurisdiction are associated with different dimensions of 

organizational-level preparedness in Alberta, ii) perceived organizational connectivity serves as a 

proxy measure of formal ties objectively reported by organizations with respect to pandemic 

influenza preparedness, iii) higher jurisdictional organizations display greater degrees of 

interconnectedness on average, and iv) organizational connectivity moderates the association of 

perceived public health preparedness with an organization’s objective level of preparedness, 

independent of jurisdictional level.   
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 The true test of public health preparedness is in how the system responds to an actual 

crisis.  Since public health emergencies are rare, there is an absence of province-wide data in this 

regard; however, this work has measured organizational-level perceptions of public health 

preparedness as a proxy for actual preparedness.  It is critical that organizations have a written 

emergency response plan which is tested in practice through exercises or in a real situation to 

observe jurisdictional and organizational ability to execute an appropriate response and assess 

communication and resource flow among organizations.  
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Chapter 1 

Introduction 

Study Rationale 

Recent international and national events such as the SARS outbreak in 2002–2003, the 

rising incidence of West Nile Virus, and the increasing threat of a pandemic influenza outbreak 

have brought critical attention to the Canadian public health system and how prepared the system 

is to respond to various types of contemporary public health threats.  The public health system is 

responsible for preventing disease, protecting the health of the population, and promoting health 

and overall well-being.  In the event of an outbreak, response occurs initially at the local level and 

thus the potential impact that a threat will have on the overall Canadian population can differ 

significantly depending on the capacity of local emergency response systems to respond.  The 

effective coordination of all agencies at metropolitan, regional, provincial, and federal levels is 

essential to the management of public health threats.  Since a range of organizational types may 

be involved in the provincial public health and emergency response network, open 

communication and sharing of resources among such diverse organizations requires an integrated 

and coordinated network of actors to assure timely, efficient, and effective management and 

control.   

Renewal of Public Health Preparedness and Response in Canada 

Following the outbreak of severe acute respiratory syndrome (SARS) in Canada, the 

federal government commissioned the National Advisory Committee (NAC) to provide a “third 

party assessment of current public health efforts and lessons learned for ongoing and future 

infectious disease control.”1  The NAC (Naylor) Report on SARS and Public Health in October 

2003 called for a comprehensive renewal of the Canadian public health system and its capacity to 
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detect, prevent, understand and manage outbreaks of significant infectious diseases.1  In addition 

to the renewal of the public health system, the NAC also advocated for the creation of a seamless 

national network for detecting and managing emerging, re-emerging, and existing infectious 

threats to public health in order to prevent the recurrence of the inter-jurisdictional tensions 

evident during the SARS crisis.  According to the report, this seamlessness can only result from 

effective preparedness practices and coordination of public health authorities at all levels to 

identify and contain emergencies.  The development of a national Public Health Agency as part of 

a broader national security plan was also recommended.1,2  Chapter 4 “Enhancing the Public 

Health Infrastructure: A Prescription for Renewal” and Chapter 5 “Building Capacity and 

Coordination: National Infectious Disease Surveillance, Outbreak Management, and Emergency 

Response” of the NAC report serve as the foundation and primary impetus for the current study 

which seeks to measure empirically the degree of seamless coordination existing among 

municipal, regional/district-level, and provincial public health and emergency management 

agencies in Alberta.  It is recognized that federal institutions play an important role in provincial-

level responses to public health emergencies; however, the focus of this research is on the inter-

organizational linkages and organizational environments of provincial and sub-provincial actors.   

 Dorn, Savoia, Testa, Stoto, and Marcus (2007) present similar recommendations to those 

of the NAC report suggesting that an immediate response with seamless coordination of all 

efforts is essential to mitigating a public health emergency in its infancy.3  Moreover, numerous 

jurisdictions and organizational actors must be prepared to temporarily set aside their own 

priorities, operating procedures, and functioning, as well as leverage information, resources, and 

response capacity to effectively mount a system-wide response to local and regional emergencies 

in a coordinated manner.3,4  It is essential that all organizations have a clear understanding of the 

specific roles and responsibilities of each actor before an emergency occurs, as the time and 
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location of most emergencies are not predictable, and the response during the early moments of 

an emergency are critical to the overall success of the operation. 

 Generally, disaster management comprises three phases: pre-event, event, and post-

event.5  Prevention efforts and planning for a potential emergency are critical during the initial 

pre-crisis phase.  Event activities focus on verifying cases and providing care to those affected, 

describing the outbreak in terms of person, place, and time, implementing control measures to 

minimize the spread of an outbreak, and keeping critical community services and businesses 

operational during the emergency.  During the post-event, efforts are centered about restoring 

health and community services back to normal operation, assessing the impact of the overall 

disaster event, and evaluating the public health response.6  Overall, the public health emergency 

response comprises five core areas of action: 1) surveillance, detection, and diagnosis, 2) 

outbreak management and treatment, 3) risk communication and health information 

dissemination, 4) follow-up care, and 5) evaluation and training.  Imperative to the effectiveness 

of these actions is a comprehensive and coordinated approach among organizations and various 

governmental jurisdictions.1 

Individual Organizational Capacities 

Organizations can be defined as goal-directed, boundary-maintaining, and socially-

constructed systems of human activity.7  Organizations with public health preparedness 

responsibilities can comprise public and governmental agencies, non-governmental organizations, 

and private entities.8  For the purposes of this research, the term “organizations” refers to specific 

departments, agencies, school boards, or hospital units responsible for particular tasks in the 

public health response to an emerging or re-emerging infectious disease or other public health 

emergency.  Thus, the communications unit and the public health unit within a single health 

region would be classified as two separate organizations or distinct actors in the network.   



 

 

4 

Organizational Connectivity 

Connectivity is defined as the minimum number of actors whose removal would not 

allow the group to remain connected or would reduce the group to a single member.9  Within 

organizational studies, the construct “connectivity” has been defined as a “seamless web of 

people, organizations, resources, and information that can best catch, contain, and recover from a 

terrorist incident or other disaster,” and is useful for describing the integration and coordination 

of the public health and emergency management network.10  This connectivity develops as a 

result of relationships with other agencies and knowledgeable professionals, effective 

communication, and mutual respect amongst connecting parties.3  In terms of evaluating network 

connectivity, it should be evaluated by those with leadership and operational responsibilities 

during the pre-event preparedness phase to assure it will be present at the time of a real crisis.3  It 

is during the planning and preparation stages that leaders must develop individual and 

organizational capacity and agency partnerships.   

Dorn and colleagues (2007) also developed a survey instrument to assess the linkages 

among individuals, organizations, and systems using the construct of “connectivity” to evaluate 

public health preparedness.3  Six of the perceived organizational connectivity items used by Dorn 

and colleagues (the ability to perform the tasks that the organization is expected to accomplish, 

make connections to other organizations for which the organization is responsible, provide 

assistance and information to others, acquire assistance and information from others, perform 

cooperative and connected activities with other people and organizations, and manage differences 

and disputes) were used in the current work.   

Inter-Organizational Networks 

Inter-organizational networks consist of the relational ties among organizations and the 

overall structure resulting from those interconnections.11  An inter-organizational network 
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approach reveals the degree of integration or fragmentation of service delivery existing among 

organizations.12  Integration refers to the extent of interconnectedness among organizations.  

Service delivery outcomes are improved with greater integration; however, this is not the only 

important or necessary factor.13,14  The degree of centralization, that is, the extent to which 

network cohesion is organized around particular focal organizations, may moderate the impact of 

integration on network effectiveness.11,15  Thus, networks with high levels of integration and 

central coordination are likely to be more effective than networks integrated in a decentralized 

manner.13,16,17  Network analysis examines the pattern of social ties existing among a given set of 

actors, for example, organizations.  To identify the connections among actors, each actor is asked 

if a relationship exists or does not exist with another organizational actor within the network.  

Relationships might consist of different dimensions, for example, formal ties, information 

sharing, or financial resource transfers or support.  These results are often dichotomously coded 

as 1 (relationship exists) or 0 (no relationship exists) and stored in matrix form which allows 

statistical analyses and graphical manipulations to be conducted quickly and accurately.     

Key Challenges 

One of the key challenges facing researchers and practitioners in the field of public health 

preparedness is the lack of consistency in definitions of preparedness.  For example, Riederer-

Trainor and colleagues (2005) defined public health preparedness as a multifaceted planning 

process that becomes grounded in a response plan and in effective internal and external 

communications.18  The United States’ Department of Homeland Security (2007) defined the term 

public health and medical preparedness as the “existence of plans, procedures, policies, training, 

and equipment necessary to maximize the ability to prevent, respond to, and recover from major 

events, including efforts that result in the capability to render an appropriate public health and 

medical response that will mitigate the effects of illness and injury, limit morbidity and mortality 
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to the maximum extent possible, and sustain societal, economic, and political infrastructure.”19  

The RAND Corporation proposes the following definition be adopted: “public health emergency 

preparedness (PHEP) is the capability of the public health and health care systems, communities, 

and individuals, to prevent, protect against, quickly respond to, and recover from health 

emergencies, particularly those whose scale, timing, or unpredictability threatens to overwhelm 

routine capabilities.  Preparedness involves a coordinated and continuous process of planning and 

implementation that relies on measuring performance and taking corrective action.”20  A clear and 

widely accepted definition of public health preparedness, including key elements that characterize 

a well-prepared community, is essential to compare jurisdictional preparedness and response.   

A second key challenge is a lack of standardized measures and metrics which makes it 

difficult to assess organizational preparedness.  Measures often vary from one agency to another 

and shift from year to year as revisions and improvements are made.  What results are a series of 

sometimes contradictory requirements, tools, and ideas of what constitutes preparedness.21-23  

This makes it challenging for health officials, businesses, non-profit organizations, and the 

general public to have a clear and thorough understanding of preparedness.  Moreover, it is 

difficult to evaluate the effectiveness of programming and to remain accountable to important 

stakeholders as a result of the dynamic nature of this field at present.   

While governmental agencies, private enterprises, and professional associations have 

developed numerous measures and instruments for evaluating the preparedness of public health 

agencies and the communities they serve in the United States, a paucity of information exists 

specific to the Canadian context.  Moreover, a recent American review by Asch and colleagues 

(2005) revealed that of the 27 published population-based instruments for planning or evaluating 

preparedness that were reviewed, only two were available in the peer-reviewed literature.22  The 

current work aims to fill a gap in the literature by offering evidence-based, practical measures of 
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assessing public health preparedness which may serve as the foundation for future standardized 

instrument construction specific to use in Canada.  

Overall Project Purpose 

The strong support and acknowledgement of the significance of emerging public health 

threats following the SARS crisis in 2003 by then Premier of Alberta Ralph Klein, served as the 

primary impetus for conducting the current work within the province of Alberta.  At this time, 

Ralph Klein observed that, “Albertans and all Canadians understand a disease outbreak like 

SARS or West Nile virus in one region affects other parts of the country.  Coordinated 

approaches will help deal with public health threats.”24   

The purpose of the overall project was to better understand the level of public health 

preparedness and responsiveness throughout Alberta.  In Alberta, public health and emergency 

management procedures are outlined in the Disaster Services Act
25 and the Public Health Act.26  

Depending on the nature and extent of the disaster or epidemic, these acts call into action 

organizations and units under the jurisdiction of local municipalities, regional health authorities, 

emergency management districts, and/or the provincial government.   

At the time of data collection, Alberta’s public health system was comprised of nine 

Regional Health Authorities (RHAs) including the 1) Chinook Health Region, 2) Palliser Health 

Region, 3) Calgary Health Region, 4) David Thompson Health Region, 5) East Central Health 

Region, 6) Capital Health Region, 7) Aspen Health Region, 8) Peace Country Health Region, and 

9) Northern Lights Health Region.27  Each RHA delivered health care services to residents 

through hospitals, community health centres, continuing care facilities, public health programs, 

and home care.  Their primary responsibilities included promoting and protecting the health of 

the population within the region, working to prevent disease and injury, assessing the health 

needs and determining priorities of the region on an ongoing basis, ensuring that reasonable 
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access to quality health services was provided, and supporting the integration of services and 

facilities in the region.27   

Concurrently, six emergency management district divisions existed within the province 

including 1) Northwestern Alberta, 2) Northeastern Alberta, 3) North-Central Alberta, 4) Central 

Alberta, 5) South-Central Alberta, and 6) Southern Alberta.24  Emergency Management Alberta 

(EMA), within the Department of Municipal Affairs, coordinated the activities and services 

provided by government, industry, municipalities, and first responders within each of these six 

districts.  Specifically, EMA was responsible for assisting with emergency preparedness planning 

at the municipal level, and ensuring the delivery of vital services during a crisis.28 

The project used a two-phase design to assess both qualitatively and quantitatively the 

degree of preparedness of public health and emergency management organizations.  Central to the 

analyses in the following chapters is data available from an online organizational questionnaire 

that was conducted as part of the overall project.  The organizational questionnaire helps provide 

a census of organizations involved in public health preparedness, and the structure of inter-

organizational relations and the state of public health preparedness from the perspective of 

organizational members.  The primary goal is to use the information provided by individual 

agencies to help improve how policymakers and public health and emergency management 

officials plan and organize for public health threats and emergencies.  This study seeks to answer 

three research questions: 

i) What is the association of organizational jurisdiction and organizational attributes on 

perceptions of public health preparedness and whether an organization has exercised 

its preparedness plan? 
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ii) Does perceived organizational connectivity serve as a proxy measure of formal ties 

objectively reported or received by organizations with respect to pandemic influenza 

preparedness? 

iii) Is perceived human and material resources capacity associated with having exercised 

an emergency response or public health preparedness plan, and does perceived 

organizational connectivity moderate that association? 

Study Population and Design 

The current work used data collected through the “Public Health Preparedness and 

Responsiveness in Alberta: An Inter-Organizational Relations Study of Public Health 

Preparedness and Response Networks” research project which investigated the level of inter-

organizational coordination and public health preparedness in Alberta, Canada.  Conducted by 

researchers affiliated with the Centre for Health and Policy Studies at the University of Calgary 

and the Department of Public Health Sciences at the University of Alberta, this project used a 

multiple case study design integrating qualitative and quantitative methods to examine inter-

organizational coordination across two case examples (pandemic influenza outbreaks and West 

Nile Virus) and in five core areas of public health and emergency response (organizational 

demographics, organizational employee training, organizational perceptions of the environment, 

system and organizational level connectivity, and organizational public health 

preparedness/emergency management capacity inventories).  A two-phase research approach was 

used: Phase 1, which ran from June 2005 to May 2006, consisted of qualitative research to 

identify organizations responsible for public health and emergency response and “preparedness- 

relevant” relationships among them.  Phase 2, which was conducted between November 2007 and 

April 2008, involved the administration of an online organizational questionnaire.  During the 

interim period, interview data were transcribed and analyzed, an organizational census was 
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created, and the organizational questionnaire was developed.  The questionnaire asked about 

organizational characteristics and perceptions of preparedness; it also included a network module 

asking about inter-organizational connections.  Both phases were preceded by brief pre-test 

periods of two months.   

 The current study used data collected through the Phase 2 web-based organizational 

questionnaires (Appendix 1).  The sampling design was based on a stratified random sampling 

technique.  The population was divided into four strata based on their jurisdictional levels: 1) 

provincial-level departments, 2) sub-provincial administrative agencies, i.e., emergency 

management districts (disaster services) and regional health authorities, 3) cities, and 4) towns 

and village areas.  The fourth stratum (towns) was sub-stratified into six geographical locations 

based on emergency management district divisions: 1) Northwestern Alberta, 2) Northeastern 

Alberta, 3) North-Central Alberta, 4) Central Alberta, 5) South-Central Alberta, and 6) Southern 

Alberta.  From the town level, a proportionate sample of towns (one-third of the towns or a 

minimum of five), was randomly selected from each of the six district divisions.  This provided a 

representative sample of towns/villages across Alberta. 

The process of identifying organizations and specifying the relevant boundaries of the 

organizational population was sequential.  Potentially relevant organizations were first identified 

through the project’s advisory committee; second, organizations discussed or mentioned in Phase 

1 interviews as relevant to public health preparedness and emergency management were listed; 

third, regional, provincial, and municipal reports were read to identify organizations that appeared 

in preparedness plans or reports; fourth, a Boolean key word search of terms on public health 

preparedness, pandemic, West Nile, emergency management and Alberta was conducted on 

PubMed Medline to identify any research (with organizational identifiers) that had been carried 

out prior to survey development; and fifth, direct email or telephone communication with town 
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and city officials, hospitals, and public health centres was undertaken to obtain as comprehensive 

a list of local organizations and key organizational representatives as possible.  A total of 595 

organizations were identified using this procedure and listed in the network module of the online 

questionnaire.  Invitations to complete the online organizational questionnaires were then sent to 

organizational representatives that were listed in publicly available sources as responsible or, in 

those cases where the representative was unknown, organizations were asked to self-identify the 

responsible person.   

Organizational Questionnaire 

The online questionnaire consisted of three components: 1) an organizational attribute 

component, 2) an inter-organizational network component, and 3) an organizational environment 

and network assessment component.  The organizational attribute component consisted of 

questions on the general characteristics of organizations.  The inter-organizational network 

component included items that asked representatives to identify those organizations with which 

their own organization had ties along two dimensions, formal and informal partnerships and 

information sharing.  The third component consisted of the respondent’s subjective assessments 

of the institutional environment and inter-organizational network, and the impact that each had on 

perceived public health preparedness (Appendix 1).   

Using organizational survey data collected on two case examples (pandemic influenza 

outbreaks and West Nile Virus) and in five core areas of public health and emergency response, 

this work evaluated individual organizational effectiveness related to public health preparedness 

and emergency management.  Individual organizational effectiveness was assessed by structural 

indicators that measure the capacity of an organization for effective performance, and evaluate 

the qualifications of organizational actors to perform the work.29  Specific measures of perceived 

organizational effectiveness included the training and qualifications of the staff, and the adequacy 



 

 

12 

of equipment and facilities.  Organizational attribute data such as size (number of employees and 

volunteers), budget, date of establishment, and operational sector were collected to better assess 

the relative association of organizational effectiveness with preparedness.   

Project Summary 

This project aims to better understand the level of public health preparedness and 

responsiveness throughout Alberta.  Using data collected from the organizational questionnaire, 

the primary goal is to use the information provided by individual agencies to help improve how 

policymakers and public health and emergency management officials plan and organize for public 

health threats and emergencies.  Each of the three studies that follow focuses on critical elements 

of organizational- and system-level preparedness.  First, the association of organizational 

jurisdiction and attributes on organizational perceptions of public health preparedness and 

whether an organization has exercised its preparedness plan will be assessed.  Second, identifying 

whether perceived organizational connectivity serves as a proxy of the formal ties objectively 

reported or received by organizations with respect to pandemic influenza will be ascertained.  

Third, the relationship between perceived human and material resources capacity and exercising a 

preparedness plan will be determined in addition to investigating whether perceived 

organizational connectivity moderates any found relationship.   
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Chapter 2 

Organizational Jurisdiction, Attributes, and Training Measures 

Introduction 

 Recent international and national events such as the SARS outbreak in 2002–2003, the 

rising incidence of West Nile Virus, and the increasing threat of a pandemic influenza outbreak 

have brought critical attention to the Canadian public health system and how prepared the system 

is to respond to various types of contemporary public health threats.  The public health system is 

responsible for preventing disease, protecting the health of the population, and promoting health 

and overall well-being.  The effective coordination of all agencies at metropolitan, regional, 

provincial, and federal levels is essential to the management of public health threats.   

 An initial examination of the literature yielded several different ways of defining 

preparedness, including both subjective and objective measures and different key elements that 

characterize a well-prepared community.  The current work used a definition of public health 

preparedness which combines contributions from the RAND Corporation,1 the United States’ 

Department of Homeland Security,2 and the Federal Emergency Management Agency (FEMA).3  

Public health preparedness is defined as a multifaceted planning process designed to protect 

communities by coordinating and integrating activities to strengthen the ability to prevent, 

respond to, and recover from major events such as natural disasters, acts of terrorism, infectious 

disease outbreaks, or other manmade disasters, particularly whose scale, timing, or 

unpredictability threatens to overwhelm routine capabilities.  Preparedness efforts aim to mitigate 

the effects of illness and injury, limit morbidity and mortality, and sustain societal, economic, and 

political infrastructure.   
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One of the key challenges facing researchers and practitioners in the field of public health 

preparedness is a lack of standardized measures and metrics which makes it difficult to assess 

organizational preparedness.  Measures often vary from one agency to another and shift from year 

to year as revisions and improvements are made.4-6  What results are a series of sometimes 

contradictory requirements, tools, and ideas of what constitutes preparedness.4-6  This makes it 

challenging for health officials, businesses, non-profit organizations, and the general public to 

have a clear and thorough understanding of preparedness.  Moreover, it is difficult to evaluate the 

effectiveness of programming and to remain accountable to important stakeholders as a result of 

the dynamic nature of this field at present.   

The current work seeks to analyze public health preparedness in the province of Alberta, 

Canada by assessing the influence of organizational jurisdiction, attributes, and training 

opportunities on three different measures of public health preparedness.  The association of 

organizational characteristics on preparedness may also aid in the development of more reliable 

and valid public health preparedness measures.  This work assesses public health preparedness 

along subjective and objective dimensions.  For the subjective dimension, two measures were 

examined: one which captures perceptions of human/material resources and the second which 

addresses perceptions of informational needs.  For the objective dimension, the current work 

examines if an organization exercised its written emergency response or public health emergency 

plan in 2006.  Emergency response or preparedness plans are generally developed by a small 

group of individuals within a jurisdiction, while responses to real-world emergencies require 

cooperation among a large number of organizations and their individual members.4  A plan may 

not be successful the first time it is executed as a result of uncertainties with respect to which 

elements will be necessary for a given situation and what unforeseen conditions may occur, 

requiring adaptations to the written plan.4  These considerations suggest that organizations that 
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have executed their organizational plans and have engaged in a quality improvement process are 

more likely to assess their level of public health preparedness higher than those that merely have 

a written plan.   

Methods 

Sample Description  

The current work used data collected through the “Public Health Preparedness and 

Responsiveness in Alberta: An Inter-Organizational Relations Study of Public Health 

Preparedness and Response Networks” research project.  Using a stratified random sampling 

technique, a geographically representative sample of 595 organizations across four jurisdictional 

levels (provincial, regional, city, and town/village) was invited to complete the online 

questionnaire.  Organizational representatives from public health preparedness and emergency 

management agencies were asked to describe their organizational attributes, environment, and 

preparedness.  For this study, the sample was restricted to organizations that responded, in whole 

or in part, to the organizational questionnaire (n = 125).  Organizations that were invited to 

complete the survey were identified as playing a role in public health preparedness or emergency 

management within the province.  This project was funded under the Health Research Fund, 

Alberta Heritage Foundation for Medical Research.  The project received ethics approval from 

the Office of Biomedical Ethics of the Faculty of Medicine, University of Calgary and from the 

Health Research Ethics Board of the Faculty of Medicine and Dentistry, University of Alberta. 

Organizational Questionnaire 

 The online organizational questionnaires were completed between November 2007 and 

April 2008.  Questions were asked about the general characteristics of organizations, 

organizational ties to other organizations, and subjective assessments of the institutional 

environment and preparedness network.  Using these organizational survey data, this work 
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evaluates individual organizational effectiveness related to public health preparedness and 

emergency management.  Individual organizational effectiveness is assessed by structural 

indicators that measure the capacity of an organization for effective performance, and evaluate 

the qualifications of organizational actors to perform the work.7  Specific measures of perceived 

organizational effectiveness include the training and qualifications of the staff, and the adequacy 

of equipment and facilities.  Organizational attribute data such as size (number of employees and 

volunteers), budget, date of establishment, and operational sector were collected to better assess 

the relative association of organizational effectiveness with preparedness (Appendix 1).   

Measures 

Dependent Variables  

The dependent variables were: 1) perceived human and material resources preparedness, 

2) perceived informational needs preparedness, and 3) the dichotomous objective indicator of 

whether an organization exercised a written emergency response or public health response plan in 

either practice or a real situation during 2006. 

Independent Variables 

The independent variables investigated related to organizational jurisdiction, 

organizational attributes, and training.  Organizational jurisdiction was divided into four strata: 1) 

provincial-level departments, 2) sub-provincial administrative agencies, i.e., emergency 

management districts (disaster services) and regional health authorities, 3) cities, and 4) towns 

and village areas.  Three indicator (“dummy”) variables were defined for the four jurisdictional 

levels.   

Organizational attributes included the year of establishment as a measure of 

organizational age, the principal area of focus (emergency management (EM), public health 
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preparedness (PHP), both EM and PHP, or other), the number of employees and volunteers 

working on public health preparedness and/or emergency management activities as a measure of 

organizational size, and training measures.   

Training items included whether organizational representatives reported having 1) 

conducted a training needs assessment to identify gaps in employee knowledge, skills, and 

abilities related to public health preparedness; 2) participated in training exercises or courses on 

public health preparedness or emergency management sponsored by Alberta Health and 

Wellness, Alberta Municipal Affairs or the Public Health Agency of Canada; and 3) prepared 

written agency-specific job descriptions that defined knowledge, skills, and abilities needed for 

emergency roles and responsibilities and conformed with recognized standards for training and 

certification.  Each of these training items was measured as a dichotomous variable.  A 

dichotomous summary measure of whether an organization offered any training opportunities to 

staff was created. 

Statistical Analysis 

There were two stages to the statistical analysis.  First, confirmatory factor analysis was 

used to determine if the two à priori subjective indicators of public health preparedness, one 

which addresses human/material resources and the second which addresses informational needs, 

conformed to expectations using eight survey questions related to organizational perceptions of 

the environment.  It was hypothesized that the human/material resources factor would be 

associated with four items in the organizational questionnaire: 1) availability of personnel trained 

in public health, 2) availability of personnel trained in emergency management, 3) availability of 

training programs for staff, and 4) availability of technology and equipment for public health 

preparedness/emergency management.  It was further hypothesized that the informational needs 

indicator would be associated with four other items in the questionnaire: 1) availability of 
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information on regional activities related to public health preparedness, 2) availability of 

information on other organizations’ public health preparedness activities in the area, 3) 

availability of information on provincial activities related to public health preparedness, and 4) 

availability of information on provincial sources of funding.  For each of these items, respondents 

indicated their level of satisfaction using a four-point scale ranging from very dissatisfied to very 

satisfied. 

A dimensional factor analysis approach was employed.  The extraction method was 

principal components.  In the dimensional analysis, the principal factors were extracted from the 

correlation matrix using communality estimates.  Factors were defined with four considerations: 

i) factor loadings greater than 0.40, ii) avoidance of redundant terms, iii) scree plot assessment 

(eigenvalues greater than 1 (Kaiser-Guttman rule) and falling within the sharp descent part of the 

plot before the eigenvalues start to level off), and iv) structure simplicity.  This approach was 

consistent with that of Dorn and colleagues (2007).8  Factors were rotated using a varimax 

rotation procedure.   

Second, multiple linear and logistic regression models were used to test the relationships 

among 1) organizational jurisdiction, 2) organizational attributes, 3) training, and 4) measures of 

public health preparedness.  In model 1, perceived human and material resources preparedness 

was regressed on organizational jurisdiction, age, the principal area of focus, size, and 

organizational training measures.  In model 2, perceived informational needs preparedness was 

regressed on the previous organizational characteristics.  In model 3, the objective indicator of 

whether an organization exercised a written emergency response or public health response plan in 

either practice or a real situation during 2006 was logistically regressed on the same independent 

variables.  Due to the relatively small sample size, non-significant variables with p-values greater 

than 0.10 were removed from each full model.  Regression models were re-run separately for 
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each dependent variable and any significant organizational variables (jurisdiction, number of 

employees and volunteers, and training measures).  Statistical significance was set at p < 0.05 for 

the final regression model for each of the three dependent variables.  The overall significance of 

the final regression model was then calculated.  For the logistic regression model, model fit was 

evaluated using the Hosmer-Lemeshow Goodness-of-Fit Test; the model’s accuracy in 

discriminating between those organizations that did or did not exercise their plan was evaluated 

using a Receiver Operating Characteristic (ROC) curve.  Statistical analyses were performed 

using SPSS, version 16.0.   

Results 

Response Rates and Demographics 

 Of the 595 organizations invited to complete the organizational questionnaire, a total of 

125 organizational representatives responded to the questionnaire.  Several departments, 

particularly provincial and regional organizations, chose to respond as part of a larger 

organization or agency within a particular city or local region.  At the town level, many 

organizations that were asked to participate did not see their organization’s mission as concerning 

public health preparedness and chose not to respond, as indicated by follow-up with non-

respondents.  In terms of respondent coverage, the response percentage at each jurisdictional level 

was as follows: provincial (45.24%), regional (37.93%), city (30.71%), and town/village 

(20.90%).  Despite the low overall organizational-level response rate (i.e., sub-departments and 

sub-agencies), respondent data reflect the main provincial, regional, city, and local agencies 

involved in public health preparedness.  For example, in terms of geographical sample coverage, 

87.50% of Alberta cities and 69.05% of the towns and villages sampled provided at least one 

organizational respondent (Appendix 2).  In 68.75% of the cases at the city level and 59.52% of 

the cases at the town/village level, respondents represented fire department or disaster services 
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organizations.  Descriptive statistics outlining the principal area of organizational focus, 

jurisdictional level, organizational size, and annual budget are reported in Table 2-1.  A Pearson 

correlation matrix of independent and dependent variables is displayed in Table 2-2. 

Subjective Measures Construction Results  

 Principal components analysis confirmed a two-factor solution (which accounted for 

62.29% of the total variance) which was parsimonious, had good, simple structure, and could be 

meaningfully interpreted.  Factor loadings were consistent with the hypothesized relationships 

such that the rotated solution, as shown in Table 2-3, yielded two interpretable factors.  The 

perception of human/material resources preparedness factor accounted for 46.54% of the total 

variance and loaded the highest on the following four items: 1) availability of personnel trained in 

public health, 2) availability of personnel trained in emergency management, 3) availability of 

training programs for staff, and 4) availability of technology and equipment for public health 

preparedness/emergency management.  The perception of informational needs preparedness 

indicator accounted for 15.75% of the total variance and loaded the highest on the following four 

other items: 1) availability of information on regional activities related to public health 

preparedness, 2) availability of information on other organizations’ public health preparedness 

activities in the area, 3) availability of information on provincial activities related to public health 

preparedness, and 4) availability of information on provincial sources of funding.    

Multiple Regression Analysis 

 Three series of separate multiple regression analyses were conducted to examine the 

association of organizational attributes with subjective and objective measures of public health 

preparedness.  Each analysis included the independent variables of organizational jurisdiction, 

organizational attributes (primary focus, age, and size), and training measures.  In the first series, 
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the dependent variable was perceived human and material resources preparedness.  Among the 

five organizational characteristics, only organizational training opportunities (B coefficient (B) = 

0.29, p-value (p) = 0.01) was significantly associated with perceived human and material 

resources preparedness.  Removing the non-significant predictor variables from the model yielded 

a significant bivariate regression model (F(1,83) = 5.99, p = 0.02).  Training opportunities (B = 

0.26, p = 0.02) remained significantly associated with perceived human and material resources 

preparedness.  Results of the multiple regression and bivariate analyses are shown in Table 2-4. 

 In the second analysis, perceived informational needs preparedness was regressed on the 

set of organizational variables.  Organizational size was significantly associated with perceived 

informational needs preparedness (B = 0.004, p < 0.01).  Removing the non-significant 

independent variables from the model yielded a significant bivariate regression model (F(1,75) = 

5.87, p = 0.02).  Organizational size remained significant (B = 0.004, p < 0.01).  Results of the 

multiple regression and bivariate analyses are shown in Table 2-5. 

 In the third analysis, the dependent variable was whether an organization exercised a 

written emergency response or public health response plan in 2006.  Compared to town/village-

level organizations, city- (odds ratio (OR) = 11.66, 95% confidence interval (95%CI) = 2.82–

48.32) and regional-level organizations (OR = 7.96, 95%CI = 1.40–45.31) were more likely to 

report having exercised their response plan.  Provincial agencies were not significantly more or 

less likely to report having exercised their response plan than town organizations.  Other 

organizational characteristics were not significantly associated with having exercised the response 

plan.  For the final model, only the jurisdictional variable was retained.  Respondents at the city 

level were more likely to have exercised an emergency response plan than those at the local level 

(OR = 11.43, 95%CI = 3.09–42.27).  Similarly, respondents at the regional level were more likely 

to have exercised an emergency response plan than those at the local level (OR= 7.14, 95%CI = 
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1.65–30.88).  The Hosmer and Lemeshow Goodness-of-Fit Test indicated that the fit of the model 

was adequate (p > 0.10).  The area under the ROC curve, 0.75, indicated good discrimination.  

Results of the multiple logistic regression analyses are shown in Table 2-6. 

Discussion 

 Previously cited inconsistencies in measures from one agency to another prompted the 

current work to assess how three different possible (and clear) measures of preparedness related 

to organizational attributes.  These measures included two subjective indicators, perceived 

human/material resources and perceived informational needs, and one objective indicator of 

whether an organization exercised a preparedness plan in either practice or a real situation during 

2006.  These three items were associated with training opportunities, organizational size, and 

organizational jurisdiction, respectively. 

The study has shown that organizational characteristics are associated with different 

dimensions of organizational-level preparedness in Alberta.  Rather than finding a blanket 

association of a specific organizational characteristic with each dimension of preparedness, the 

study shows that these organizational characteristics are unique to a specific aspect of 

preparedness.  The results herein indicate that consideration for organizational attributes is critical 

as the significance of a given organizational characteristic is not the same across different 

measures of public health preparedness.  These findings help fill a gap in the current literature 

with respect to which measures may be most appropriate for defining levels of preparedness 

based on organizational features as well as for developing a more comprehensive and standard 

metric of public health preparedness.   

 Each finding supports to some degree recent recommendations on building public health 

preparedness capacity.  The association between organizational training opportunities and 
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perceived human and material resources preparedness is consistent with the Naylor Report’s 

statement that accessible and effective training programmes in a number of formats for staff and 

personnel are essential for maintaining a public health system capable of responding to 

contemporary public health threats.9  The National Center for Disaster Preparedness at Columbia 

University’s Mailman School of Public Health indicates that many individuals within the public 

health preparedness workforce do not have the necessary knowledge and skills for full 

participation in planning, response, and evaluation activities as reported by public health 

leaders.10  Consequently, they recommend competency-based emergency preparedness training 

that is effective, efficient, and economical for all individuals involved in the sector.10  Multiple 

works have also reported that inadequate training is a barrier to improving levels of 

preparedness.4,11  As shown in this study, training opportunities are significant ingredients in an 

organization’s perceptions of being prepared in terms of human and material resources.  The 

ability to rapidly mobilize and organize enough skilled personnel to the places needed and 

coordinate their actions is essential to mitigating an emergency in its infancy. 

The association between organizational size and perceived informational needs 

preparedness highlights the importance of having adequate personnel available to prepare for and 

to meet the needs caused by a catastrophic event.  Several studies have indicated that not having 

enough personnel dedicated to planning and responding to emergencies is a significant barrier to 

preparedness.4,11,12   These results are also supported by the Public Health Workforce Study 2005 

which assessed workforce conditions in six U.S. states: New Mexico, Montana, Georgia, 

California, Texas, and New York.  According to this work, the size and composition of the public 

health workforce is critical to the success of any emergency preparedness program.12  Without an 

adequate number of public health workers in relation to the demand for them, jurisdictions 

compromise their ability to execute a timely and effective response to emergencies.12  For the 
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Alberta sample, the association between organizational size and perceived informational needs 

and not perceived human and material resources may reflect the underlying items of the 

informational needs indicator.  Three of four items refer to accessing information on regional or 

provincial activities and funding.  Organizations with greater numbers of individuals working on 

emergency management or public health preparedness activities are better able to access regional 

and provincial activities as they are more likely to have the personnel time and budgetary means 

than smaller organizations.  In general, smaller organizations experience lower informational 

needs preparedness as they do not participate in many of the activities and funding opportunities 

through which extensive preparedness information is shared at the regional and provincial levels.   

 Finally, the association of organizational jurisdiction with whether an organization has 

exercised its plan suggests the possible presence of cross-jurisdictional disparities in 

preparedness.  In the Alberta sample, organizations at the city and regional levels were 

significantly more likely to report having exercised their plans than those at the town/village 

level.  While a paucity of information related to jurisdictional influence on preparedness levels 

exists, the current results mirror findings from recent work in Florida that has examined 

emergency management networks.  According to this work, smaller municipalities have primarily 

relied upon counties or regional network supports for disaster-related functions since higher 

jurisdictional levels are better prepared for managing emergencies.13  Other U.S. research has 

indicated that aside from major metropolitan areas, few counties, cities, or towns have the 

capacity to respond to public health emergencies independently.14  A U.S. nationally-

representative survey conducted from 2000 to 2001 found that only 25% of local public health 

jurisdictions indicated they could deliver at least 60% of essential public health services in the 

case of a terrorist event.15  At lower jurisdictional levels, limited resources and trained personnel 

may limit levels of preparedness.  For example, local agencies may not have access to laboratory 
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services which are used to identify organisms and environmental agents which affect community 

health, thus impairing their readiness to respond to an infectious disease outbreak or biological 

warfare event.  Under these circumstances, it is imperative that local organizations develop 

formal relationships with laboratories outside the jurisdiction to assure services are available if 

needed.16  In the current work, organizations at the town/village level may have been less likely to 

exercise their preparedness plan due to lacking leadership, management, relations with other 

organizations, decision making, or situational awareness necessary to manage the response to a 

catastrophic event.   

 The current work did not find an association between the principal focus of an 

organization and preparedness.  As a result of recent international and national events such as the 

SARS outbreak in 2002–2003, the rising incidence of West Nile Virus, and the increasing threat 

of a pandemic influenza outbreak, the Canadian public health system now occupies a more 

central role in emergency response efforts.  Based on the limited literature in this area, it was 

anticipated that emergency management organizations would be more prepared and more likely 

to have exercised their emergency response plans than public health preparedness agencies or 

those organizations that identified themselves as having a focus other than emergency 

management or public health preparedness.  This expectation resulted from the fact that 

emergency management agencies have traditionally served as first responders while most other 

types of agencies may not have operated in this capacity previously.11  The current results, 

however, did not support this hypothesis as an organization’s principal area of focus was not 

significantly associated with human and material resources preparedness, informational needs 

preparedness, nor exercising an emergency response plan in practice or a real situation.  One 

possible explanation is that the increased financial investment in preparedness planning at all 

jurisdictional levels and the development of emergency plans by many organizations, as 
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mandated by the government, may have served to level the playing field with respect to 

organizational principal focus and preparedness practices.  

One limitation of this study concerns the sample size.  While the sampling frame and 

design was meant to be as comprehensive as possible and cover Alberta geographically, some 

organizations, particularly town/village departments and sub-agencies, did not respond.  The total 

sample of 595 organizations invited to complete the organizational questionnaire included 

bureaus and departments within larger umbrella organizations or jurisdictions.  While there is 

little research on inclusion criteria for surveys assessing system-level preparedness and inter-

organizational networks, the comprehensive sampling strategy utilized in the current work 

necessarily inflated the count of organizations that would see public health preparedness as a part 

of their organizational mission and complete the questionnaire.  On many occasions, sub-agencies 

chose to respond as part of the umbrella organization.  For example, within Alberta Health and 

Wellness, the “Emergency Health Services” department and the “Public Health Division” were 

asked to complete the online survey, but they collaborated and completed one questionnaire.  If 

present in our results, non-response bias may be due to the idea that less or more prepared 

organizations systematically did not complete the questionnaire.   

A second limitation concerns the measures collected in the organizational survey.  As 

research from the health care field has indicated, ideal measurement systems of performance 

include measures of structure (capacity), process, and outcomes.17  The organizational survey 

comprehensively assessed structural measures as these are the most amenable to policy changes.  

It was limited in that it only assessed one process measure related to the execution of a written 

emergency response or public health emergency plan.  Since process measures are more 

proximally related to outcomes than structural ones, future work might be strengthened by 

placing greater emphasis on process measures related to preparedness.5  For example, questions 
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asking how well the workforce is performing their preparedness duties (process) rather than 

asking if the workforce is provided with training opportunities (structure) would be beneficial.  

The current work does not include any outcome measures.  Examining outcomes as a means of 

evaluating public health preparedness is challenging as public health emergencies are rare and the 

averted morbidity and mortality is difficult to ascertain.5 

   SARS, the rising incidence of West Nile Virus, and the potential for a global influenza 

pandemic have challenged emergency response systems throughout Canada and the United States 

to be prepared for unprecedented events of varying scope and severity.  Flexible and resilient 

systems must be in place to respond to such disasters and epidemics.  According to Dorn and 

colleagues (2007), measures that reliably assess system strengths and weaknesses are necessary to 

bring about changes to improve system weaknesses before they become a liability during a 

disaster or other public health event.8  Yet, little is known comparatively about how prepared 

organizations either view themselves or are in terms of objective markers.  The lack of a 

preparedness metric in this regard places important limitations on capacity-building policies.  In 

examining the association of organizational characteristics with multiple dimensions of 

preparedness, the current work takes an important step towards building a preparedness metric 

and linking it to organizational features.  Since the measures examined in the current work are 

associated with different organizational characteristics, it would be important to include all three 

within a standardized preparedness metric.  The development and use of these three indicators to 

assess overall system preparedness as well as levels of preparedness helps fill a gap in the current 

public health emergency surveillance and response system.  This is significant as these measures 

will better allow health officials, business and non-profit organizational members, and the general 

public to have a clear and thorough understanding of preparedness while increasing 

accountability to important stakeholders.  
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Appendices 

Table 2-1: Alberta public health preparedness sample: Descriptive statistics  

Table 2-2: Pearson correlation matrix of organizational jurisdiction, attributes, training 

measures, and preparedness measures 

Table 2-3: Factor loading scores of perceived resource items for subjective public health 

preparedness measures 

Table 2-4: Multiple regression analysis of the human/material resources indicator on 

organizational jurisdiction, size, and training measures  

Table 2-5: Multiple regression analysis of the informational needs indicator on 

organizational jurisdiction, size, and training measures 

Table 2-6: Multiple logistic regression analysis of preparedness on organizational 

jurisdiction, size, and training measures  
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Table 2-1: Alberta public health preparedness sample: Descriptive statistics  

Variable   Percentage 

Organizational Principal Area of Focus   

   - Emergency Management (EM)  37.60% 

   - Public Health Preparedness (PHP)    4.80% 

   - EM/PHP  21.60% 

   - Other  36.00% 

   

Jurisdictional Level of Organizations   

   - Provincial  22.40% 

   - Regional  19.20% 

   - City  24.00% 

   - Town/Village  34.40% 

   

Exercised Preparedness Plan in 2006    48.15% 

   

Variable  
Mean (Standard 

Deviation) 

Organizational Size   

   - Employees  12.52 (34.53) 

   - Volunteers  13.19 (46.26) 

   

Annual Budget   $656,510 ($2,593,850) 
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Table 2-2: Pearson correlation matrix of organizational jurisdiction, attributes, training measures, and preparedness measures 

Organizational 
Size 

Training 
Opportunities 

Jurisdiction - 
Town/Village 

Jurisdiction – 
City 

Jurisdiction – 
Regional 

Jurisdiction - 
Provincial 

 
Human/Material 
Resources Factor 

Informational 
Needs Factor 

 
(0 = no, 1 = yes) 

(0 = other, 1 = 

town/village) 

(0 = other, 1 = 

city) 

(0 = other, 1 = 

regional) 

(0 = other, 1 = 

provincial) 

  

Training 
Opportunities 0.11               

Jurisdiction - 
Town/Village -0.20* 0.01             

Jurisdiction – 
City 0.05 -0.07 0.41**           

Jurisdiction - 
Regional 0.20* 0.07 0.35** -0.27**         

Jurisdiction - 
Provincial -0.01 -0.01 -0.39** -0.30** -0.26**       

Human/Material 
Resources 

Factor 0.07 0.26* -0.09 0.18 -0.18 0.10     

Informational 

Needs Factor 0.27* 0.18 -0.10 0.22* -0.14 0.02 0.00   

Exercise 
Emergency 

Response Plan 0.15 0.19 -0.43** 0.33** 0.16 0.02 0.26* 0.12 

*p < 0.05 
        **p < 0.01 
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Table 2-3: Factor loading scores of perceived resource items for subjective public health 

preparedness measures 

Items 

Factor 

Loading* 

Human/Material Resources  

Availability of personnel trained in public health 0.44 

Availability of personnel trained in emergency management 0.76 

Availability of training programs for staff 0.84 

Availability of technology and equipment for PHP/EM 0.76 

  

Informational Needs  

Availability of information on regional activities related to PHP/EM 0.78 

Availability of information on other organizations’ PHP/EM activities in your area 0.78 

Availability of information on provincial activities related to PHP/EM 0.89 

Availability of information on provincial sources of funding 0.60 

    

*loadings following varimax rotation  
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Table 2-4: Multiple regression analysis of the human/material resources indicator on 

organizational jurisdiction, size, and training measures 

Variable   Full Model Partial Model 

    Coefficients^ Coefficients^ 

  1.46* 1.22* 

Training Opportunities  (0.56) (0.50) 

  0.00 --- 

Organizational Size  (0.00)  

  0.37 --- 

Jurisdiction – City  (0.29)  

  -0.29 --- 

Jurisdiction – Regional  (0.32)  

  0.32 --- 

Jurisdiction – Provincial  (0.32)  

  -1.16 -1.50 

Constant   (0.49) (0.55) 

*p < 0.05    

^standard errors in parentheses   
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Table 2-5: Multiple regression analysis of the informational needs indicator on 

organizational jurisdiction, size, and training measures 

Variable   Full Model Partial Model 

    Coefficients^ Coefficients^ 

  0.48 --- 

Training Opportunities  (0.57)  

  0.004* 0.004* 

Organizational Size  (0.00) (0.00) 

  0.38 --- 

Jurisdiction – City  (0.29)  

  -0.32 --- 

Jurisdiction – Regional  (0.32)  

  0.26 --- 

Jurisdiction – Provincial  (0.33)  

  -0.62 -0.09 

Constant   (0.56) (0.12) 

*p < 0.05    

^standard errors in parentheses   
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Table 2-6: Multiple logistic regression analysis of preparedness on organizational 

jurisdiction, size, and training measures 

    Full Model Partial Model 

Variable   Coefficients^ Odds Ratio† Coefficients^ Odds Ratio† 

  21.33 1.84x109 --- --- 

Training Opportunities  (21013.01) (0.00)   

  0.00 1.00 --- --- 

Organizational Size  (0.00) (0.99–1.01)   

  2.46* 11.66 2.44* 11.43 

Jurisdiction – City  (0.73) (2.82–48.32) (0.67) (3.09–42.27) 

  2.07* 7.96 1.97* 7.14 

Jurisdiction – Regional  (0.89) (1.40–45.31) (0.75) (1.65–30.88) 

  1.21 3.34 1.27 3.57 

Jurisdiction – Provincial  (0.78) (0.72–15.39) (0.66) (0.98–12.97) 

  -22.52 0.00 -1.27 0.28 

Constant   (21013.01) --- (0.46) --- 

*p < 0.05      

^standard errors in parentheses     

†95% confidence intervals in parentheses    
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Chapter 3 

Perceived and Network Organizational Connectivity Measures 

Introduction 

 In a public health emergency event, an immediate response is required to mitigate the 

extent of injury, disease, disability, and death suffered by the population.  It is imperative that 

agencies with overlapping responsibilities coalesce quickly, provide care to those affected, 

implement control measures to minimize the scope of the emergency, keep critical community 

services and businesses operational during the emergency, and restore health and community 

services back to normal operation.1  Since the timing and location of most emergencies are not 

predictable, agencies may not have time to prepare during the midst of a crisis, rather they must 

leverage information, assets, and response capacity, and coordinate response initiatives to the 

current situation almost immediately.2  Organizational connectivity offers an important means of 

assessing how prepared the Canadian emergency response system is to respond to various types 

of contemporary public health threats.   

 Within organizational studies, the construct “connectivity” has been defined as a 

“seamless web of people, organizations, resources, and information that can best catch, contain, 

and recover from a terrorist incident or other disaster,” and is a useful concept for describing the 

integration and coordination of the public health and emergency management network.3  It has 

been reported that even if a system has ample resources in terms of equipment, training, and 

funding, these components will not function optimally if the system does not reach a threshold 

level of connectivity.4  This connectivity develops as a result of relationships with other agencies 

and knowledgeable professionals, effective communication, and mutual respect amongst 

connecting parties.2  If a system has not developed these strong and mutual relationships, it will 
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not be well connected nor will it perform optimally during an emergency.  Conversely, if these 

relationships have been fostered and a system is well connected, it will more likely manage the 

crisis efficiently, and the enhanced system capacity will allow for improved adaptation and 

improvisation should an event be outside of the specific action and contingency plans that were 

previously established.   

 Two different approaches are used to measure organizational connectivity in the current 

work.  The first method measured perceived organizational connectivity using organizational 

connectivity items from the connectivity instrument developed by Dorn and colleagues.3  

Organizational connectivity items asked respondents to assess their level of confidence on a four-

point scale from not confident to very confident to 1) perform the tasks that the organization is 

expected to accomplish, 2) make connections to other organizations for which the organization is 

responsible, 3) provide assistance and information to others, 4) acquire assistance and information 

from others, 5) perform cooperative and connected activities with other people and organizations, 

and 6) manage differences and disputes.   

The second method used an inter-organizational network approach.  Inter-organizational 

networks consist of the relational ties among organizations and the overall structure resulting 

from those interconnections.5  An inter-organizational network approach reveals the degree of 

integration or fragmentation of service delivery existing among organizations.6  Integration refers 

to the extent of interconnectedness among organizations, and service delivery outcomes are 

improved with greater integration.7,8  In the current work, in-degree and out-degree centrality will 

be measured to assess the interconnectedness or extent to which an organization is connected to 

others in the pandemic influenza formal ties network.  In-degree centrality measures the 

connections that an organization receives from others within the network while out-degree 



 

 

42 

centrality measures the connections that an organization sends to or reports having to other 

agencies within the network. 

A thorough review of the published literature revealed that the relationship between 

perceptions of organizational connectivity and the objective assessment of connectivity using 

network analysis has not been previously reported.  The current work seeks to address whether 

perceived organizational connectivity serves as a proxy measure of formal ties objectively 

reported or received by organizations with respect to pandemic influenza preparedness.  It is 

hypothesized that there will be a significant correlation between perceived connectivity and 

connectivity as determined through network centrality scores.  Given the greater costs and higher 

respondent burden associated with administering and completing an inter-organizational network 

questionnaire, information gleaned from this analysis could be invaluable for the development of 

questionnaires that provide similarly important information but are less costly and have higher 

response rates.  If perceptions parallel reality for the most part, the results of this work will offer 

an effective and timely means of assessing organizational connectivity, a critical component of 

public health preparedness. 

Methods 

Sample Description  

The current work used data collected through the “Public Health Preparedness and 

Responsiveness in Alberta: An Inter-Organizational Relations Study of Public Health 

Preparedness and Response Networks” research project.  Using a stratified random sampling 

technique, a geographically representative sample of 595 organizations across four jurisdictional 

levels (provincial, regional, city, and town/village) was selected to complete the online 

questionnaire.  Organizational representatives from public health preparedness and emergency 

management agencies were asked to describe their organizational attributes, environment, 
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perceptions of connectivity, preparedness, and relationships to those organizations with which 

they coordinate activities in relation to pandemic influenza.  For this study, the sample was 

restricted to organizations that responded, in whole or in part, to the network assessment 

component (n = 135).  This project was funded under the Health Research Fund, Alberta Heritage 

Foundation for Medical Research.  The project received ethics approval from the Office of 

Biomedical Ethics of the Faculty of Medicine, University of Calgary and from the Health 

Research Ethics Board of the Faculty of Medicine and Dentistry, University of Alberta. 

Organizational Questionnaire 

The online organizational questionnaires were completed between November 2007 and 

April 2008.  The online questionnaire consisted of three components: 1) an organizational 

attribute component, 2) an inter-organizational network component, and 3) an organizational 

environment and network assessment component.  The organizational attribute component 

consisted of questions on the general characteristics of organizations.  The inter-organizational 

network component included items that asked representatives to identify those organizations with 

which their own organization had ties in terms of formal and informal partnerships and 

information sharing.  Each organization was provided a listing of the 595 organizations included 

in this study to identify their relationships to each of those organizations with which they 

coordinate activities in relation to pandemic influenza or West Nile Virus.  The final component 

consisted of subjective assessments of the institutional environment and inter-organizational 

network (Appendix 1).   
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Measures 

Correlation Variables  

Perceived organizational connectivity was measured using organizational connectivity 

items from the connectivity instrument developed by Dorn and colleagues.2  Organizational 

connectivity items asked respondents to assess their level of confidence on a four-point scale 

from not confident to very confident to 1) perform the tasks that the organization is expected to 

accomplish, 2) make connections to other organizations for which the organization is responsible, 

3) provide assistance and information to others, 4) acquire assistance and information from 

others, 5) perform cooperative and connected activities with other people and organizations, and 

6) manage differences and disputes.  A total summative score was obtained for each responding 

organization.  

Network analysis methods were used to assess objectively the formal ties that 

organizations had to one another with regards to pandemic influenza preparedness (Appendix 3).  

Formal ties were those in which written responsibilities and obligations had been developed.  To 

facilitate response ease, the listing of 595 organizations was first divided into jurisdictional and 

geographical areas.  All respondents were first asked if they had ties to organizations at 

provincial, sub-provincial, and city levels.  Respondents were then asked if they had formal ties to 

any organizations within separate town/village areas grouped according to geographical area.  If 

they responded yes, they were presented the listing of organizations within the town/village areas 

that they selected.  These data on formal connections among organizations were cleaned in 

August 2008 and imported to UCINET, version 6.211.9  In-degree and out-degree Freeman 

centrality scores were calculated for each organization that responded to the organizational 

survey.  In-degree centrality measures the connections that an organization receives from others 
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within the network while out-degree centrality measures the connections that an organization 

sends to or reports having to other agencies within the network. 

Confounding Variable 

Organizational jurisdiction was divided into four strata: 1) provincial-level departments, 

2) sub-provincial administrative agencies, i.e., emergency management districts (disaster 

services) and regional health authorities, 3) cities, and 4) towns and village areas.  Three indicator 

(“dummy”) variables were defined for the four jurisdictional levels.   

Statistical Analysis 

First, the internal consistency of the perceived organizational connectivity scale was 

calculated by means of Cronbach’s alpha.10  A high alpha (0.7 and higher) is consistent with the 

hypothesis that all of the scale items are measuring the same construct.  Second, the Pearson 

correlation between the mean centrality scores and the mean perceived organizational 

connectivity score was determined for the entire sample.  Third, Pearson correlations were 

calculated between the mean centrality scores and the mean perceived organizational connectivity 

score, stratified by organizational jurisdiction level.  ANOVA tests were performed to assess if 

there were significant differences in connectivity scores between the four jurisdictional levels.  

Independent samples t-tests were conducted for any significant differences identified through the 

ANOVA assessment.  Statistical analyses were performed using SPSS, version 16.0.  

Results 

Response Rates and Demographics 

Of the 595 organizations invited to complete the organizational questionnaire, a total of 

135 organizational representatives responded to the network assessment component (Appendix 

3).  Several departments chose to respond as part of a larger organization or agency within a 

particular city or local region.  At the town level, many organizations that were asked to 
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participate did not see their organization’s mission as concerning public health preparedness and 

chose not to respond, as indicated by follow-up with non-respondents.  In terms of respondent 

coverage, the response percentage at each jurisdictional level was as follows: provincial 

(45.24%), regional (37.93%), city (30.71%), and town/village (20.90%).  Despite the low 

organizational-level response rate (i.e., sub-departments and sub-agencies), respondent data 

reflect the main provincial, regional, city, and local agencies involved in public health 

preparedness.  For example, in terms of geographical sample coverage, 87.50% of Alberta cities 

and 69.05% of the towns and villages sampled provided at least one organizational respondent 

(Appendix 2).  In 68.75% of the cases at the city level and 59.52% of the cases at the town/village 

level, respondents represented fire department or disaster services organizations.  Descriptive 

statistics outlining perceived organizational connectivity score, network connectivity scores (in-

degree and out-degree centrality), and scores stratified by jurisdictional level are reported in 

Table 3-1.   

Organizational Connectivity Scale Development 

Cronbach’s coefficient was calculated for the perceived organizational connectivity scale.  

The overall measure of internal consistency for the total score was 0.93.  All items were 

positively correlated to each other and the correlation coefficients between the items ranged from 

0.57 to 0.82. 

Correlation Analysis 

 A Pearson correlation matrix of perceived connectivity score and network connectivity 

scores (in- and out-degree centralities) is displayed in Table 3-2.  Perceived connectivity was 

significantly correlated with out-degree centrality (p < 0.05), but not with in-degree centrality.  

In-degree and out-degree centralities were also significantly correlated with each other (p < 0.01).  
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No significant correlations were observed between perceived connectivity and network 

connectivity scores when stratified by jurisdictional level.   

ANOVA and T-Test Statistics 

Three one-way between subjects analysis of variance tests were conducted.  First, an 

ANOVA test compared the mean perceived connectivity score across four jurisdictional levels 

(town/village, city, regional, and provincial).  The alpha level was 0.05.  This test was not 

statistically significant.  Second, an ANOVA test compared the mean in-degree centrality scores 

across the same four jurisdictional levels.  The alpha level was 0.05, and the test was found to be 

statistically significant, F(3,116) = 26.60, p < 0.001.  Third, an ANOVA test compared the mean 

out-degree centrality scores across the same four jurisdictional levels.  The alpha level was 0.05, 

and the test was found to be statistically significant, F(3,116) = 5.24, p < 0.01.   

Follow-up tests were conducted to evaluate pairwise differences among the in- and out-

degree centrality means using independent samples t-tests.  The results of these tests, as well as 

the means and standard deviations for each of the groups, are reported in Tables 3-3 and 3-4 

respectively.  For in-degree centrality, there were significant mean differences observed for each 

jurisdictional combination (town/village and city, town/village and regional, town/village and 

provincial, city and regional, city and provincial, and regional and provincial).  For out-degree 

centrality, there was a significant difference in the means between the provincial and each of the 

other jurisdictional levels, but no significant difference between the mean for the town/village and 

city levels, town/village and regional levels, and city and regional levels.  In each case, the higher 

jurisdictional level had a significantly higher centrality score such that provincial level 

organizations reported the highest scores while the town/village level reported the lowest scores.   
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Discussion 

 Perceived organizational connectivity was correlated with out-degree network 

connectivity; however, it was not correlated with in-degree network connectivity.  These results 

suggest that perceived organizational connectivity serves as a proxy measure of formal ties 

objectively reported, but not received, by organizations with respect to pandemic influenza 

preparedness.  This finding makes intuitive sense since out-degree scores result from the ties that 

organizations report to have with others, whereas in-degree scores are those based on the reported 

ties of others to the organization.  Out-degree centrality may be biased by organization’s 

perceptions of their own influence in a way in which in-degree scores are not.  Since ties that 

other organizations report to an organization of interest may not be recognized or reciprocated, 

this may explain why in-degree network connectivity is not statistically associated with 

organizational connectivity perceptions.   

 Further understanding of these results can be gained through consideration of the concept 

of cognitive accuracy.  Krackhardt (1990) defined cognitive accuracy as the degree to which a 

person’s perceived networks correspond to actual networks.11  His work concluded that an actor’s 

accuracy in perceiving the influence of other actors in the network was significantly positively 

associated with actual influence in the network.  Choi and Brower (2006) applied this concept in 

their research assessing local emergency management systems in Florida.12  Their work supported 

the conclusion that collective cognitive accuracy has a strong positive relationship with the 

centrality of networks, and that when actors have a clear mental picture of the network, greater 

collaboration and information sharing is observed, resulting in more effective decision making 

and actions.  Unlike the current results however, these authors noted a strong correlation with in-

degree centrality.  One possible explanation for this discrepancy is that the networks in Choi and 

Brower’s work are decentralized horizontal networks with distributed power and authority 
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structures, rather than the primarily hierarchically-linked organizations found within the current 

work.  The scope of the network in Choi and Brower’s work was focused at the local level only 

while the current work had a much larger network structure, focused at multiple jurisdictional 

levels.  Carley, Lee, and Krackhardt (2001) have previously shown that distributed decentralized 

networks exhibit dynamic patterns which are very different than those found in hierarchical 

networks.13   

Using an organizational network analysis approach provides insight into the overall 

structure and types of relationships existing in the public health preparedness system in Alberta 

for pandemic influenza.  This work helps address a general gap in the current public health field 

related to organizational network analysis, identified by Luke and Harris (2007) in their work on 

network analysis methods and applications in public health, in that it helps provide a structural 

evaluation of public health systems.14  With the recent shift and emphasis on using a systems 

approach to design, study, and evaluate public health programs,14 the findings of this study offer a 

non-technical means of assessing the extent to which each organization in a network is linked to 

others and the general patterns of relationships among different organizations.  Not only does this 

provide a means of illustrating how organizations function together as a unit, but it serves to offer 

an effective and timely means of assessing organizational connectivity, a critical component of 

public health preparedness.  Moreover, formally identifying organizational connections using out-

degree centrality scores or using the proxy measure of perceived connectivity provides a valuable 

tool for identifying the prominence of organizations in a network.  This information can aid 

policymakers in developing strategies for collaboration that build on the current strengths of 

highly connected and central organizations while enhancing the capacity of less connected and 

more peripheral organizations.7,14,15   
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While no significant correlations were observed between perceived connectivity and in- 

or out-degree centrality when stratified by jurisdictional level, analysis of variance tests revealed 

statistically significant differences in in- and out-degree centrality measures by jurisdictional 

level.  Differences were observed for all jurisdictional level combinations for in-degree centrality 

as well as between provincial and each of regional, city, and town/village levels with respect to 

out-degree centrality.  In each case, the higher jurisdictional level had a significantly higher 

centrality score indicating these organizations were more connected to surrounding organizations.   

Limited literature exists which assesses the role of jurisdiction on centrality, connectivity, 

coordination, or specific preparedness measures for public health organizations, making it 

challenging to provide support for the current results.  Also, unique to the current work is the 

depth of coverage of the inter-organizational network for pandemic influenza at four 

jurisdictional levels as other works typically compare only two different levels, for example local 

and state, or county and regional levels.16,17  In general, however, the current results are supported 

by recent work in Florida examining emergency management networks.  According to this work, 

smaller municipalities have primarily relied upon counties or regional network supports for 

disaster-related functions since higher jurisdictional levels are better prepared for managing 

emergencies.18  Networking is advantageous because links form between individuals and agencies 

that would work together during a public health emergency and this serves to heighten capacity 

and address metropolitan fragmentation issues which are often present at lower jurisdictional 

levels.16  Other U.S. research has indicated that aside from major metropolitan areas, few 

counties, cities, or towns have the capacity to respond to public health emergencies independently 

since they lack the necessary coordination or supports with other agencies.16  The greater 

interconnectedness observed at higher jurisdictional levels in the current work is important as it 
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enhances communication, likely decreases coordination problems during the time of an 

emergency, and builds social cohesion that could enhance preparedness.   

One limitation of this work concerns the static nature of the data used in the network 

analysis despite networks changing over time.  While this is the traditional network analysis tool, 

Carley and colleagues (2001) raised this issue when they explained that “Who you know and 

what you know are linked together in a feedback loop.  The result is that networks in which 

people are embedded are dynamic.”13  With recent emphases on preparedness planning with 

respect to pandemic influenza, development of action plans, increased use of simulation 

exercises, and greater coordination among organizations, networks are continually evolving to 

reflect the changing landscape.  The Alberta sample is no exception, and while data is collected 

from one time period there remains value in studying the network in its early development states 

and monitoring how relationships form and become institutionalized.12  This network analysis can 

be viewed as a starting point, and with further data collection over time, a more sophisticated 

dynamic analysis based on longitudinal data can be conducted to provide even greater insight into 

the structure of this response network. 

The current work assessed the relationship between perceptions of organizational 

connectivity and the objective assessment of connectivity revealed through network analysis and 

centrality measures.  Correlation analysis results suggested that perceived organizational 

connectivity serves as a proxy measure of formal ties objectively reported, but not received, by 

organizations with respect to pandemic influenza preparedness in Alberta.  A practical application 

stemming from this finding is that organizations involved in preparedness activities have an 

efficient, effective, and timely means of assessing organizational connectivity, a critical 

component of public health preparedness, by conducting a brief organizational survey which asks 

six questions related to perceptions of connectivity rather than performing a formal network 
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analysis.  This is an invaluable exercise as identifying system strengths and weaknesses will 

allow for time to address these weaknesses before they become a burden during an emergency.  

Moreover, significant differences in centrality scores were observed by jurisdictional level with 

higher jurisdictional organizations displaying greater degrees of interconnectedness on average.  

Since lower jurisdictional agencies are less well connected, this information can be used to build 

more effective community-based coalitions.  In other words, these organizations should be 

targeted for programs that develop and foster their connections with other surrounding 

organizations.  Improving formal ties will allow for greater collaboration, open communication, 

teamwork, and heightened overall response capacity and better allow the system to respond with 

flexibility and resilience during a public health emergency.  
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Appendices 

Table 3-1: Alberta public health preparedness sample: Descriptive statistics 

Table 3-2: Pearson correlation matrix of perceived connectivity score, in-degree centrality 

score, and out-degree centrality score 

Table 3-3: Differences in in-degree centrality scores by jurisdictional level as indicated by 

independent samples t-test statistics  

Table 3-4: Differences in out-degree centrality scores by jurisdictional level as indicated by 

independent samples t-test statistics  
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Table 3-1: Alberta public health preparedness sample: Descriptive statistics 

Variable   
Mean (Standard 

Deviation) 

Perceived Organizational Connectivity Score 

 
16.88 (3.92) 

   Perceived Organizational Connectivity Score by Jurisdiction 

     - Provincial 
 

16.81 (3.80) 

   - Regional 
 

17.32 (4.20) 

   - City 
 

17.70 (3.77) 

   - Town/Village 
 

16.16 (3.79) 

   Network Connectivity Scores  

     - In-Degree Centrality 
 

4.32 (5.54) 

   - Out-Degree Centrality 
 

4.32 (7.65) 

   In-Degree Centrality by Jurisdiction 

     - Provincial 
 

12.26 (8.20) 

   - Regional 
 

5.06 (2.39) 

   - City 
 

3.48 (2.37) 

   - Town/Village 
 

1.71 (0.94) 

   Out-Degree Centrality by Jurisdiction 

     - Provincial 
 

16.31 (13.52) 

   - Regional 
 

5.07 (6.12) 

   - City 
 

6.33 (5.45) 

   - Town/Village   6.04 (5.12) 
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Table 3-2: Pearson correlation matrix of perceived connectivity score, in-degree centrality 

score, and out-degree centrality score 

  

Perceived 

Connectivity 

In-Degree 

Centrality 

In-Degree 

Centrality -0.07   

Out-Degree 

Centrality 0.22* 0.24** 

*p < 0.05 

  **p < 0.01 
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Table 3-3: Differences in in-degree centrality scores by jurisdictional level as indicated by 

independent samples t-test statistics 

Jurisdictional Level Mean (Standard Deviation) City Regional Provincial 

Town/Village 1.71 (0.94) 2.67* 4.63** 5.56** 

City 3.48 (2.37)   2.14* 4.64** 

Regional 5.06 (2.39)     3.60** 

Provincial 12.26 (8.20)       

*p < 0.05 
    **p < 0.01 
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Table 3-4: Differences in out-degree centrality scores by jurisdictional level as indicated by 

independent samples t-test statistics 

Jurisdictional Level Mean (Standard Deviation) City Regional Provincial 

Town/Village 6.04 (5.12) 0.18 0.17 2.47* 

City 6.33 (5.45)   0.30 2.50* 

Regional 5.07 (6.12)     2.24* 

Provincial 16.31 (13.52)       

*p < 0.05 
    **p < 0.01 
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Chapter 4 

Organizational Connectivity Measures and Public Health Preparedness 

Introduction 

The effective coordination of all agencies at local, regional, provincial, and federal levels 

is essential to the management of public health threats.  Since there are a number of 

organizational actors within these agencies which are involved in the provincial public health and 

emergency response network, open communication and sharing of resources among such diverse 

organizations requires an integrated and coordinated network of actors.  The challenge, however, 

is that most organizations do not actively develop their capacity to coordinate an effort that would 

result in a high degree of connectivity, in the absence of an actual emergency.1 

 Limited knowledge exists on the correlates of organizational- and system-level public 

health preparedness.  The current work assesses the association of organizational perceptions of 

connectivity and human and material resources capacity with whether organizations are more or 

less likely to have exercised their written public health preparedness or emergency response plan.  

Separately, perceived connectivity and perceived human and material resources capacity has been 

shown to be a practical means of assessing preparedness.  Dorn and colleagues (2007) have 

suggested that perceived connectivity is a useful measure of assessing organizational 

preparedness.1  More connected organizations are viewed as better prepared.  In another study, 

Hall and colleagues have suggested that perceived human and material resources may act as an 

important indicator of organizational preparedness (Hall, Chapter 2).  However, no published 

work has examined how these perceived measures of preparedness relate to objective indicators 

of preparedness.   
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 Within organizational studies, the construct “connectivity” has been defined as a 

“seamless web of people, organizations, resources, and information that can best catch, contain, 

and recover from a terrorist incident or other disaster,” and is a useful concept for describing the 

integration and coordination of the public health and emergency management network.2  It has 

been reported that even if a system has ample resources in terms of equipment, training, and 

funding, these components will not function optimally if the system does not reach a threshold 

level of connectivity.3  This connectivity develops as a result of relationships with other agencies 

and knowledgeable professionals, effective communication, and mutual respect amongst 

connecting parties.1  If a system has not developed these strong and mutual relationships, it will 

not be well connected nor will it perform optimally during an emergency.  Conversely, if these 

relationships have been fostered and a system is well connected, it will more likely manage the 

crisis efficiently, and the enhanced system capacity will allow for improved adaptation and 

improvisation should an event be outside of the specific action and contingency plans that were 

previously established.   

 In the current work, perceived human and material resources capacity is useful as a 

measure of preparedness as it incorporates respondents’ perceptions of the availability of 

personnel trained in public health and emergency management, opportunities for further training, 

and access to technology and equipment within their organizations.  Perceived human and 

material resources preparedness supports the Naylor Report’s statement that accessible and 

effective training programmes in a number of formats for staff and personnel are essential for 

maintaining a public health system capable of responding to contemporary public health threats.4  

Further support is gained from the Public Health Workforce Study 2005 which assessed 

workforce conditions in six U.S. states: New Mexico, Montana, Georgia, California, Texas, and 

New York.  According to this work, the size and composition of the public health workforce is 
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critical to the success of any emergency preparedness program.5  Without an adequate number of 

public health workers in relation to the demand for them, jurisdictions compromise their ability to 

execute a timely and effective response to emergencies.5    

 A thorough review of the published literature revealed that the relationship between 

human and material resources capacity and organizational connectivity has not been previously 

reported.  The current work hypothesizes that perceived organizational connectivity moderates 

the association of human and material resources preparedness with whether an organization has 

exercised its preparedness plan.  Organizations with low perceived human and material resources 

preparedness may see greater connectivity as a burden on their own capacity to exercise their plan 

since they may feel an obligation to include surrounding organizations with which they have ties 

despite having limited resources already.  Conversely, organizations that have ample human and 

material resources may view increased organizational connectivity as advantageous and an 

opportunity for collaboration, resource sharing, and enhancement of the preparedness network.   

Methods 

Sample Description  

The current work used data collected through the “Public Health Preparedness and 

Responsiveness in Alberta: An Inter-Organizational Relations Study of Public Health 

Preparedness and Response Networks” research project.  Using a stratified random sampling 

technique, a geographically representative sample of 595 organizations across four jurisdictional 

levels (provincial, regional, city, and town/village) was selected to complete the online 

questionnaire.  Organizational representatives from public health preparedness and emergency 

management agencies were asked to describe their organizational attributes, environment, 

perceptions of connectivity, and preparedness.  For this study, the final sample was restricted to 
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organizations that provided information in all of these areas (n = 70).  This project was funded 

under the Health Research Fund, Alberta Heritage Foundation for Medical Research.  The project 

received ethics approval from the Office of Biomedical Ethics of the Faculty of Medicine, 

University of Calgary and from the Health Research Ethics Board of the Faculty of Medicine and 

Dentistry, University of Alberta. 

Organizational Questionnaire 

The online organizational questionnaires were completed between November 2007 and 

April 2008.  The online questionnaire consisted of three components: 1) an organizational 

attribute component, 2) an inter-organizational network component, and 3) an organizational 

environment and network assessment component.  The organizational attribute component 

consisted of questions on the general characteristics of organizations.  The inter-organizational 

network component included items that asked representatives to identify those organizations with 

which their own organization had ties in terms of formal and informal partnerships and 

information sharing.  The final component consisted of subjective assessments of the institutional 

environment and inter-organizational network (Appendix 1).   

Measures 

Dependent Variable  

Organizational representatives were asked whether their organization exercised a written 

emergency response or public health response plan in either practice or a real situation during 

2006.  The dependent variable in this analysis was a dichotomous indicator of whether they 

reported having exercised their plan or not.   

 

 



 

 

64 

Independent Variables 

Perceived human and material resources capacity scores were determined using 

confirmatory factor analysis.  Four items in the organizational questionnaire loaded on this factor: 

1) availability of personnel trained in public health, 2) availability of personnel trained in 

emergency management, 3) availability of training programs for staff, and 4) availability of 

technology and equipment for public health preparedness/emergency management.   

Perceived organizational connectivity was measured using organizational connectivity 

items from the connectivity instrument developed by Dorn and colleagues.1  Organizational 

connectivity items asked respondents to assess their level of confidence on a four-point scale 

from not confident to very confident to 1) perform the tasks that the organization is expected to 

accomplish, 2) make connections to other organizations for which the organization is responsible, 

3) provide assistance and information to others, 4) acquire assistance and information from 

others, 5) perform cooperative and connected activities with other people and organizations, and 

6) manage differences and disputes.  A total summative score was obtained for each responding 

organization.  

Confounding Variables 

Organizational jurisdiction was divided into four strata: 1) provincial-level departments, 

2) sub-provincial administrative agencies, i.e., emergency management districts (disaster 

services) and regional health authorities, 3) cities, and 4) towns and village areas.  Three indicator 

(“dummy”) variables were defined for the four jurisdictional levels.   

Organizational attributes included size and training opportunities.  Size was measured in 

terms of the number of employees and volunteers working on public health preparedness and/or 

emergency management activities.  The training opportunities variable was determined using the 

following organizational survey information: 1) conducting a training needs assessment to 
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identify gaps in employee knowledge, skills, and abilities related to public health preparedness; 2) 

participation in training exercises or courses on public health preparedness or emergency 

management sponsored by Alberta Health and Wellness, Alberta Municipal Affairs or the Public 

Health Agency of Canada; and 3) agency-specific written job descriptions which define 

knowledge, skills, and abilities needed for emergency roles and responsibilities and conform with 

recognized standards for training and certification.  Each of these training items was measured as 

a dichotomous variable.  A dichotomous summary measure of whether an organization offered 

any training opportunities to staff was created. 

Statistical Analysis 

First, the internal consistency of the perceived organizational connectivity scale was 

calculated by means of Cronbach’s alpha.6  A high alpha (0.7 and higher) is consistent with the 

hypothesis that all of the scale items are measuring the same construct.   

Second, multiple logistic regression was used to test whether perceived organizational 

connectivity moderates the association of perceived human and material resources preparedness 

on having exercised an emergency response or public health preparedness plan.  The objective 

measure of whether an organization has exercised an emergency response or public health 

response plan in either practice or a real situation during 2006 was logistically regressed on 

perceived human and material resources capacity, organizational jurisdiction, and perceived 

organizational connectivity.  The human/material resources score and the connectivity score were 

mean centered.  The interaction term of perceived human/material resources preparedness and 

perceived organizational connectivity was included in the model.  Statistical significance was set 

at p < 0.05 for each multiple regression model.  Statistical analyses were performed using SPSS, 

version 16.0.  
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Results 

Response Rates and Demographics 

Of the 595 organizations invited to complete the organizational questionnaire, a total of 

70 organizational representatives responded to the organizational attribute, environment, 

perceptions of connectivity, and preparedness sections.  Several departments chose to respond as 

part of a larger organization or agency within a particular city or local region.  At the town level, 

many organizations that were asked to participate did not see their organization’s mission as 

concerning public health preparedness and chose not to respond, as indicated by follow-up with 

non-respondents.  In terms of respondent coverage, the response percentage at each jurisdictional 

level was as follows: provincial (45.24%), regional (37.93%), city (30.71%), and town/village 

(20.90%).  Despite the low organizational-level response rate (i.e., sub-departments and sub-

agencies), respondent data reflect the main provincial, regional, city, and local agencies involved 

in public health preparedness.  For example, in terms of geographical sample coverage, 87.50% 

of Alberta cities and 69.05% of the towns and villages sampled provided at least one 

organizational respondent (Appendix 2).  In 68.75% of the cases at the city level and 59.52% of 

the cases at the town/village level, respondents represented fire department or disaster services 

organizations.  Descriptive statistics outlining perceived human/material resources capacity, 

perceived organizational connectivity score, outcome of exercising preparedness plan, 

organizational size, annual budget, principal area of organizational focus, and jurisdictional level 

are reported in Table 4-1.    

Organizational Connectivity Scale Development 

Cronbach’s coefficient was calculated for the perceived organizational connectivity scale.  

The overall measure of internal consistency for the total score was 0.93.  All items were 
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positively correlated to each other and the correlation coefficients between the items ranged from 

0.57 to 0.82. 

Multiple Logistic Regression Analysis 

 Multiple logistic regression was used to test whether organizational connectivity 

moderates the association of perceived human and material resources capacity with whether an 

organization exercised their emergency response or public health response plan in 2006.  In the 

final model, perceived organizational connectivity moderated the association of human/material 

resources (odds ratio (OR) = 1.29, 95% confidence interval (95%CI) = 1.06–1.57) with whether 

an organization exercised a plan.  Among organizations with high perceptions of resource 

capacity, increases in perceived connectivity led to higher odds of having exercised a plan.  

Among organizations with low perceptions of capacity, increases in perceived connectivity led to 

lower odds.  This finding was constant across jurisdictional levels.  Figure 4-1 illustrates the 

interaction effect between human/material resources and perceived organizational connectivity 

for town/village level organizations.  In addition, city (OR = 31.62, 95%CI = 4.78–209.30) and 

regional (OR = 12.15, 95%CI = 1.81–81.61) levels were significantly more likely to have 

exercised their plan.  Results are shown in Table 4-2.   

Discussion 

 Perceived organizational connectivity moderates the association of perceived human and 

material resources preparedness with an organization’s objective level of preparedness, 

independent of jurisdictional level.  Specifically, among organizations with high perceptions of 

resource capacity, increases in perceptions of connectivity lead to higher odds of having exercised 

a plan.  Conversely, among organizations with low perceptions of capacity, perceptions of 

connectivity lead to lower odds.   
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Throughout the process of preparedness planning and quality improvement, stronger and 

more diverse partnerships are generally established between public health agencies and 

emergency management agencies, law enforcement, first responders, health care facilities, local 

schools, and government officials.  This is significant as the development of preparedness plans 

and the execution of simulation exercises results in agencies working more closely together, 

increasing communication, collaboration, and connectivity.  Despite these increases in 

connectivity and informal and formal partnerships, many organizations may not have adequate 

human and material resources to take advantage of these new relationships.  For example, health 

departments may be required to contract services out to non-profits or to private-sector entities on 

account of personnel shortages or budget shortfalls.7  This strategy may temporarily address some 

of the issues surrounding shortfalls of human and material resources, but will likely not build 

long-term capacity for public health departments.7  Consequently, an organization’s ability to 

respond effectively and efficiently during a public health crisis may not be improved 

significantly.  In addition, an organization with low perceived human and material resources 

preparedness may see greater connectivity as a burden on its own capacity to be prepared and to 

exercise its plan since it may feel an obligation to help surrounding organizations with which it 

has ties despite having inadequate resources to do so.  Thus, an increase in connectivity may not 

lead to greater odds of executing an emergency plan if organizational resource capacity does not 

simultaneously improve.  This would be consistent with the results observed in the current work.   

 The institutional environment, which refers broadly to the particular socio-political, 

economic, historical, legal, technological, and demographic contexts and conditions that affect an 

organization, is critical to an organization’s level of preparedness and overall response capacity.8,9  

Specifically, there are four organizational and contextual factors which are important for 

improving organizational capacity related to public health preparedness including organizational 
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culture, leadership, information systems, and technical skills.  An organizational culture that 

fosters openness, collaboration, teamwork, and learning from mistakes aids in quality 

improvement for public health preparedness.10  Leadership which creates an organizational 

culture focused on learning, continuous improvement, and innovation, and not merely correcting 

weaknesses or meeting minimum standards is critical.11  Information systems are necessary to 

measure and analyze performance data, manage organizational knowledge, improve monitoring 

of disease outbreaks, and assess in “real time” the effectiveness of a public health emergency 

response.12  A trained organizational staff with specific technical skills such as developing 

appropriate measurement strategies, assessing performance and providing sound 

recommendations for program redesign, analyzing data for patterns, prioritizing needs, and 

thinking in systems terms is central to preparing for and mounting an appropriate and timely 

response to a public health emergency.12  Simultaneously enhancing these organizational resource 

capacity elements alongside improved connectivity may lead to greater odds of executing an 

emergency plan.   

 Currently, there are no commonly-accepted, evidence-based standards or measures for 

public health preparedness.  Instruments that have been used to evaluate public health 

preparedness generally measure the structure and capacity of local, regional, and federal agencies.  

In contrast, Dorn and colleagues (2007) developed a survey instrument to assess the linkages 

among individuals, organizations, and systems using the construct of “connectivity” to evaluate 

public health preparedness.1  Preliminary evidence suggests their questionnaire is a reliable 

measure of connectivity.  Six of the organizational connectivity questions used by Dorn and 

colleagues were used in the current work.  Cronbach’s alpha measuring internal consistency of 

the organizational connectivity construct was the same across both works (0.93).  Previous work 

by Hall and colleagues also showed that perceived organizational connectivity is a useful 
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objective proxy indicator of reported organizational connections to other organizations (Hall, 

Chapter 3).  Perceived organizational connectivity is likely predictive of actual behaviour during 

an emergency and therefore offers useful information concerning organizational levels of 

preparedness.1   

An extensive review of the literature on public health and emergency preparedness has 

not yielded any other proxies of actual connectivity that could be used to measure or predict what 

would occur during an actual emergency response.  Since public health emergencies are quite 

rare, it is difficult to test an organization’s actual connectivity level; however, simulation 

exercises may be used to observe jurisdictional ability to execute an appropriate response, assess 

communication and resource flow among organizations, and provide an accountability 

mechanism to local, provincial, and federal governments as well as the general public.  

“Operations-based” exercises involving reaction to simulated intelligence, response to emergency 

conditions, mobilization of resources, networks, and personnel, and evaluation of the response 

may provide the basis for objective outcome measures which are currently lacking.13  This would 

also make it easier to assess the effectiveness of past investments, improve the current programs, 

and target future efforts. 

One limitation of this study concerns the sample size.  The sample size of the current 

work (n = 70) is relatively small leading to large confidence intervals, particularly with respect to 

the jurisdictional variables.  As a result, extraneous variables were limited in the regression 

analyses and were removed from the models.  A second limitation concerns the cross-sectional 

nature of this work.  While relative associations among organizational jurisdiction, context, 

connectivity, and public health preparedness are examined using the data collected in the current 

work, causality cannot be formally proven.  Cross-sectional studies are limited in their capacity to 

prove temporal relationship.  In other words, the relationship between perceptions of human and 
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material resources capacity and exercising an emergency response plan may not be unidirectional, 

rather they may feedback on one another as a reciprocal relationship.  To illustrate, organizations 

that execute their emergency response plans may identify gaps in their resources necessary to 

exercise their plans fully, and consequently, they will seek to improve their resource capacity so 

that they are more prepared.  On the other hand, organizations which increase their human and 

material resources capacity will more likely exercise their emergency response plans because they 

will have the necessary means to do so effectively.  A similar reciprocal relationship may be seen 

with connectivity and perceptions of human and material resources capacity.  As organizations 

form new partnerships and collaborate with other organizations, connectivity increases, and 

access to additional resources will likely improve thus heightening human and material resources 

capacity.  Similarly, as organizations improve their resource capacity, they generate greater 

opportunities for resource sharing, improve their communication and coordination with other 

organizations, and increase overall organizational connectivity.   

 The current work has assessed the relationship of organizational connectivity to 

perceived human and material resources preparedness by showing that organizational 

connectivity moderates the association of perceived public health preparedness with an 

organization’s objective level of preparedness.  The results indicate that organizations with low 

perceived resource capacity should be targeted for programs that could increase the response 

capacity of these organizations during a public health emergency.  When organizations have a 

high perception of resource capacity, improving connectivity levels appears to strengthen 

organizational preparedness.  Enhanced connectivity along with improvements in organizational 

human and material resources capacity will also help address some of the lessons of the 2002–

2003 SARS response including reducing inter-jurisdictional tensions and response redundancies, 

increasing collaboration and communication among responding entities, and displaying improved 
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leadership among local, regional, and provincial leaders and agencies.  Strategic efforts to 

improve connectivity and resource capacity will benefit the entire preparedness system at all 

jurisdictional levels by ensuring organizations are able to quickly mobilize and mount an 

effective and coordinated response to future infectious disease outbreaks, terrorist events, natural 

disasters or other public health emergencies.  
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Appendices 

Table 4-1: Alberta public health preparedness sample: Descriptive statistics  

Table 4-2: Multiple logistic regression analysis of preparedness, human/material resources 

capacity, and organizational connectivity score  

Figure 4-1: Modification of the association of human/material resources capacity with 

preparedness by levels of perceived organizational connectivity for town/village level 

organizations  
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Table 4-1: Alberta public health preparedness sample: Descriptive statistics 

Variable   
Mean (Standard 

Deviation) 

Perceived Human/Material (H/M) Resources Capacity 

 
0.00 (1.00) 

   Perceived Organizational Connectivity Score 

 
16.88 (3.92) 

   Variable   Percentage 

Organizational Principal Area of Focus 

     - Emergency Management (EM) 
 

45.71% 

   - Public Health Preparedness (PHP) 
 

  2.86% 

   - EM/PHP 
 

22.86% 

   - Other 
 

28.57% 

   Jurisdictional Level of Organizations 

     - Provincial 
 

15.71% 

   - Regional 
 

14.29% 

   - City 
 

28.57% 

   - Town/Village   41.43% 

   Exercised Preparedness Plan in 2006 
 

45.71% 
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Table 4-2: Multiple logistic regression analysis of preparedness, human/material resources 

capacity, and organizational connectivity score 

Variable   Coefficients^ Odds Ratio† 

  
3.45* 31.62 

Jurisdiction – City 
 

(0.96) (4.78–209.30) 

  
2.50* 12.15 

Jurisdiction – Regional 
 

(0.97) (1.81–81.61) 

  
1.48 4.37 

Jurisdiction – Provincial 
 

(0.85) (0.83–23.17) 

  
0.92* 2.51 

Perceived Human/Material (H/M) Resources Capacity 
 

(0.42) (1.11–5.66) 

  
0.14 1.15 

Perceived Organizational Connectivity (OC) Score 
 

(0.09) (0.95–1.38) 

  
0.25* 1.29 

H/M Score * OC Score 
 

(0.10) (1.06–1.57) 

  
-2.01* 0.13 

Constant   (0.61) --- 

*p < 0.05 
   ^standard errors in parentheses 

   †95% confidence intervals in parentheses 
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Figure 4-1: Modification of the association of human/material resources capacity with 

preparedness by levels of perceived organizational connectivity for town/village level 

organizations  

  

SD = standard deviation 
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Chapter 5 

Summary, Recommendations, and Conclusions 

Study Context 

Recent international and national events such as the SARS outbreak in 2002–2003, the 

rising incidence of West Nile Virus, and the increasing threat of a pandemic influenza outbreak 

have brought critical attention to the Canadian public health system and how prepared the system 

is to respond to various types of contemporary public health threats.  The public health system is 

responsible for preventing disease, protecting the health of the population, and promoting health 

and overall well-being.  In the event of an outbreak, response occurs initially at the local level and 

thus the potential impact that a threat will have on the overall Canadian population can differ 

significantly depending on the capacity of local emergency response systems to respond.  The 

effective coordination of all agencies at metropolitan, regional, provincial, and federal levels is 

essential to the management of public health threats.  Since a range of organizational types may 

be involved in the provincial public health and emergency response network, open 

communication and sharing of resources among such diverse organizations requires an integrated 

and coordinated network of actors to assure timely, efficient, and effective management and 

control.   

Project Overview 

 The current work used data collected through the “Public Health Preparedness and 

Responsiveness in Alberta: An Inter-Organizational Relations Study of Public Health 

Preparedness and Response Networks” research project which investigated the level of inter-

organizational coordination and public health preparedness throughout Alberta, Canada.  The 

project assessed both qualitatively and quantitatively the degree of preparedness of public health 
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and emergency management organizations.  Central to the analyses in the preceding chapters was 

data available from an online organizational questionnaire that was conducted as part of the 

overall project.  The organizational questionnaire provided a census of organizations involved in 

public health preparedness, and information on the structure of inter-organizational relations in 

Alberta and the state of public health preparedness from the perspective of organizational 

members.  The questionnaire consisted of three components: 1) an organizational attribute 

component, 2) an inter-organizational network component, and 3) an organizational environment 

and network assessment component.  The organizational attribute component consisted of 

questions on the general characteristics of organizations.  The inter-organizational network 

component included items that asked representatives to identify those organizations with which 

their own organization had ties along two dimensions, formal and informal partnerships and 

information sharing.  The third component consisted of the respondent’s subjective assessments 

of the institutional environment and inter-organizational network, and the impact that each had on 

perceived public health preparedness.   

The primary goal was to use the information provided by individual agencies to help 

improve how policymakers and public health and emergency management officials plan and 

organize for public health threats and emergencies.  This study sought to answer three research 

questions: 

i) What is the association of organizational jurisdiction and organizational attributes on 

perceptions of public health preparedness and whether an organization has exercised 

its preparedness plan? 

ii) Does perceived organizational connectivity serve as a proxy measure of formal ties 

objectively reported or received by organizations with respect to pandemic influenza 

preparedness? 
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iii) Is perceived human and material resources capacity associated with having exercised 

an emergency response or public health preparedness plan, and does perceived 

organizational connectivity moderate that association? 

Organizational Attributes and Public Health Preparedness 

 Previously cited inconsistencies in measures from one agency to another prompted the 

current work to assess how three different possible measures of preparedness related to 

organizational attributes.  First, organizational training opportunities were associated with 

perceived human and material resources preparedness.  Training opportunities are significant 

ingredients in an organization’s perceptions of being prepared in terms of human and material 

resources.  The ability to rapidly mobilize and organize enough skilled personnel to the places 

needed and coordinate their actions is essential to mitigating an emergency in its infancy.  

Second, organizational size was associated with perceived information needs preparedness.  This 

highlights the importance of having adequate personnel available to prepare for and to meet the 

needs caused by a catastrophic event.  Several studies have indicated that not having enough 

personnel dedicated to planning and responding to emergencies is a significant barrier to 

preparedness.  Third, organizational jurisdiction was associated with whether an organization has 

exercised their written preparedness plan.  This suggests the possible presence of cross-

jurisdictional disparities in preparedness.  Organizations at the city and regional levels were 

significantly more likely to report having exercised their plans than those at the town/village 

level.  At lower jurisdictional levels, organizations may have been less likely to exercise their 

preparedness plans due to limited resources, trained personnel or leadership, underdeveloped 

relations with other organizations or lack of situational awareness necessary to manage the 

response to a catastrophic event.   Under these circumstances, it is imperative that local 
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organizations develop formal relationships with other agencies to assure services are available if 

needed.   

The study has shown that organizational characteristics are associated with different 

dimensions of organizational-level preparedness in Alberta.  Rather than finding a blanket 

association of a specific organizational characteristic with each dimension of preparedness, the 

study shows that these organizational characteristics are unique to a specific aspect of 

preparedness.  The results herein indicate that consideration for organizational attributes is critical 

as the significance of a given organizational characteristic is not the same across different 

measures of public health preparedness.  It would be important, therefore, to include all three 

within a standardized preparedness metric.  These findings help fill a gap in the current literature 

with respect to which measures may be most appropriate for defining levels of preparedness 

based on organizational features as well as for developing a more comprehensive and standard 

metric of public health preparedness.   

Perceived and Network Organizational Connectivity Measures 

Perceived organizational connectivity was correlated with out-degree network 

connectivity; however, it was not correlated with in-degree network connectivity.  These results 

suggest that perceived organizational connectivity serves as a proxy measure of formal ties 

objectively reported, but not received, by organizations with respect to pandemic influenza 

preparedness.  The findings of this study offer a non-technical means of assessing the extent to 

which each organization in a network is linked to others and the general patterns of relationships 

among different organizations.  Moreover, formally identifying organizational connections using 

out-degree centrality scores or using the proxy measure of perceived connectivity provides a 

valuable tool for identifying the prominence of organizations in a network.  This information can 

aid policymakers in developing strategies for collaboration that build on the current strengths of 



 

 

83 

highly connected and central organizations while enhancing the capacity of less connected and 

more peripheral organizations.  This is an invaluable exercise as identifying system strengths and 

weaknesses will allow for time to address these weaknesses before they become a burden during 

an emergency.   

Significant differences in centrality scores were observed by jurisdictional level with 

higher jurisdictional organizations displaying greater degrees of interconnectedness on average.  

Networking is advantageous because links form between individuals and agencies that would 

work together during a public health emergency and this serves to heighten capacity and address 

metropolitan fragmentation issues which are often present at lower jurisdictional levels.  The 

greater interconnectedness observed at higher jurisdictional levels in the current work is 

important as it enhances communication, likely decreases coordination problems during the time 

of an emergency, and builds social cohesion that could enhance preparedness.  Since lower 

jurisdictional agencies are less well connected, this information can be used to build more 

effective community-based coalitions.  In other words, these organizations should be targeted for 

programs that might develop and foster their connections with other surrounding organizations.  

Improving formal ties will allow for greater collaboration, open communication, teamwork, and 

heightened overall response capacity and better allow the system to respond with flexibility and 

resilience during a public health emergency. 

Organizational Connectivity and Public Health Preparedness 

Organizational connectivity moderates the association of perceived public health 

preparedness with an organization’s objective level of preparedness, independent of jurisdictional 

level.  Specifically, among organizations with high perceptions of resource capacity, increases in 

perceptions of connectivity lead to higher odds of having exercised a plan.  Conversely, among 

organizations with low perceptions of capacity, perceptions of connectivity lead to lower odds.  
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Results suggest that organizations with low perceived resource capacity should be targeted for 

programs that could increase the response capacity of these organizations during a public health 

emergency.  When organizations have a high perception of resource capacity, improving 

connectivity levels appears to strengthen organizational preparedness.  Enhanced connectivity 

along with improvements in organizational human and material resources capacity will also help 

address some of the lessons of the 2002–2003 SARS response including reducing inter-

jurisdictional tensions and response redundancies, increasing collaboration and communication 

among responding entities, and displaying improved leadership among local, regional, and 

provincial leaders and agencies.  Strategic efforts to improve connectivity and resource capacity 

will benefit the entire preparedness system at all jurisdictional levels by ensuring organizations 

are able to quickly mobilize and mount an effective and coordinated response to future infectious 

disease outbreaks, terrorist events, natural disasters or other public health emergencies. 

The lack of commonly-accepted, evidence-based standards or measures to assess 

organizational preparedness is a key challenge facing researchers in this area.  Measures often 

vary from one agency to another and shift from year to year as revisions and improvements are 

made.  This makes it challenging for health officials, businesses, non-profit organizations, and the 

general public to have a clear and thorough understanding of preparedness.  Instruments that have 

been used to evaluate public health preparedness generally measure the structure and capacity of 

local, regional, and federal agencies.  The current work used the construct of perceived 

connectivity as a proxy of actual connectivity that could be used to measure or predict what 

would occur during an actual emergency response.  Since public health emergencies are quite 

rare, it is difficult to test an organization’s actual connectivity level; however, simulation 

exercises may be used to observe jurisdictional ability to execute an appropriate response, assess 
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communication and resource flow among organizations, and provide an accountability 

mechanism to local, provincial, and federal governments as well as the general public.   

Recommendations and Future Directions 

The focus of this research was on the inter-organizational linkages and organizational 

environments of provincial and sub-provincial actors related to public health preparedness and 

emergency management in Alberta.  It is difficult to evaluate the effectiveness of programming 

and remain accountable to important stakeholders as a result of the dynamic nature of this field at 

present; however, general recommendations can be made with respect to improving the capacity 

of the preparedness system in Alberta to respond to a public health emergency.  

Recommendations from this work are to:    

1. Create a seamless provincial network across jurisdictional levels for detecting and 

managing emerging, re-emerging, and existing infectious threats to public health which 

stems from the Public Health Agency of Canada’s national network preparedness system.  

2. Engage in a province-wide process of preparedness planning and quality improvement 

which increases communication, collaboration and connectivity, and sees stronger and 

more diverse partnerships established between public health agencies and emergency 

management agencies, law enforcement, first responders, health care facilities, local 

schools, and government officials.   

3. Advocate for all organizations, independent of jurisdictional level, to have a clear 

understanding of the specific roles and responsibilities of each actor before an emergency 

occurs, as the time and location of most emergencies are not predictable, and the response 

during the early moments of an emergency are critical to the overall success of the 

operation. 
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4. Develop a standardized measure of public health preparedness which includes the three 

proposed preparedness indicators identified in the current work (human and material 

resources preparedness, informational needs preparedness, and objectively exercising a 

response plan in either practice or a real situation) as a means of assessing overall system 

preparedness.  These measures will better allow health officials, business and non-profit 

organizational members, and the general public to have a clear and thorough 

understanding of preparedness while increasing accountability to important stakeholders.   

5. Advise agencies to assess their perceived organizational connectivity through the use of 

the brief organizational questionnaire used in the current work since perceived 

organizational connectivity is likely predictive of actual behaviour during an emergency 

and therefore offers useful information concerning organizational levels of preparedness.  

Agencies that are less well connected should aim to develop and foster connections with 

other surrounding organizations and build more effective community-based coalitions. 

6. Continue to research and collect organizational data annually to allow for a more 

sophisticated dynamic analysis based on longitudinal data which will provide even 

greater insight into the structure and capacity of the Alberta response network. 

7. Disseminate the findings and project recommendations beyond the key informants and 

project participants to policymakers, emergency responders, and public health 

practitioners at local, regional, provincial, and federal levels.   

Conclusions 

The true test of public health preparedness is in how the system responds to an actual 

crisis.  Since public health emergencies are rare, there is an absence of province-wide data in this 

regard; however, this work has measured organizational-level perceptions of public health 

preparedness as a proxy for actual preparedness.  This research examined whether organizational 
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attributes and institutional environments are supportive of public health preparedness, and if the 

necessary network structures and coordinating processes are in place to deal with a public health 

emergency in Alberta.  Building on the project’s findings, it is critical that organizations have a 

written emergency response plan which is tested in practice through exercises or in a real 

situation to observe jurisdictional and organizational ability to execute an appropriate response, 

assess communication and resource flow among organizations, and provide an accountability 

mechanism to local, provincial, and federal governments as well as the general public.  This work 

also provides a basis for the objective outcome measures of preparedness which are currently 

lacking.  Overall, the current work has provided additional insight into several areas where gaps 

are present in the preparedness system.  It is expected that these findings will be applicable 

beyond Alberta as the organizations that participated in this study are representative of the 

broader Canadian population, in terms of size, jurisdictional level, vulnerable populations, and 

organizational structures for public health.   



 

 

88 

Appendix 1 

Organizational Survey 

TITLE:  PUBLIC HEALTH PREPAREDNESS AND RESPONSIVENESS IN ALBERTA 

INVESTIGATORS: SPENCER MOORE, ALAN SHIELL. MARGARET RUSSELL, GERRY PREDY, AND TOM NOSEWORTHY 
SPONSOR:   ALBERTA HERITAGE FOUNDATION FOR MEDICAL RESEARCH  

 

 

ALBERTA PUBLIC HEALTH PREPAREDNESS  

ORGANIZATIONAL SURVEY 

 

I.  ORGANIZATIONAL ATTRIBUTES 

 
A.  General Organizational Demographics 
 
1.  Please indicate the name of your organization: 

_____________________________________________________ 
 
2.  When was your organization established?  _________ 
 
3.  Please indicate your job title inside your organization:   

_____________________________________________________ 
 

4.  What is (are) the principal area(s) of focus of your organization?   
 
 _______ Emergency Management (EM) 
 _______ Public Health Preparedness (PHP) 
 _______ Both 
 _______ Other (Please describe: _____________________) 

 
5.  What would you consider the scope of jurisdiction of your organization’s emergency 

management/public health preparedness activities or programs to be:  
  (check all that apply) 
 

______ town/village (local) 
______ city 
______ sub-provincial (e.g., Regional Health Authority or Emergency Management District) 
______ provincial (covers the entire province of Alberta) 

 
6.  As of January 1, 2006, how many employees worked on PHP/EM activities in your organization?  

(Please include part-time employees as half-time, e.g., 1.0 for full-time and 0.5 for part-time employee) 
_____________ 

 
7.  As of January 1, 2006, how many volunteers worked on PHP/EM activities in your organization?  

_____________ 
 
 

ORGANIZATIONAL ID#:  __________ 
Organizational Name:  ________________________________ 
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8.  Please indicate the total budget (including equipment, overhead, support staff, management) allocated to 
emergency management and/or public health preparedness activities and programs inside your 
organization during 2006:  

 ___________________________________________ 
 
B.  General Organizational Employee Training Questions 
 
9.  To familiarize workers with various emergency roles, which opportunities does your agency provide?  

(check all that apply) 
 9a) _____ Training among your own staff 

9b) _____ Joint Training among your staff and other community response personnel   
9c) _____ Your Agency provides other opportunities 

            9d) _____ No training opportunities 
            

  
Question 

 
Yes 

 
No 

 
Don’t 
Know 

 

 
NA 

 
10. 

 
Does your agency conduct an internal training needs 
assessment to identify gaps in employee knowledge, 
skills, and abilities? 
 

    

 
11. 

 
Do agency employees participate in training 
exercises or courses on public health preparedness 
sponsored by Alberta Health and Wellness? 
 

    

 
12. 

 
Do agency employees participate in training 
exercises or courses on emergency management 
sponsored by Alberta Municipal Affairs?  
 

    

 
13. 

 
Do agency employees participate in training 
exercises or courses on emergency management 
sponsored by Public Health Agency of Canada or 
another federal agency? 
 

    

 
14. 

 
Does your agency have written job descriptions for 
PHP employees? 
 

    

 
15. 

 
Does your agency have written job descriptions for 
EM employees? 
 

    

 
16. 

 
Do these written job descriptions define knowledge, 
skills, and abilities needed for emergency roles and 
responsibilities? 
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17. 

 
Has your agency adopted job descriptions/skills 
requirements established by other organizations or in 
conformity with recognized standards for training 
and certification? 
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C.  Organizational Perceptions of the Environment 
 
In this part of the survey you will be asked your opinions on the resources available to your organization 
(department or office) in support of the performance or development of its PHP/EM activities. 
 
18.  Please rate your level of satisfaction with the availability of the following resources to support your 
organization’s activities in PHP/EM: 
 

  
Type of Resources Available 

 
Level of Satisfaction 

 

Very 
Dissatisfied 

Dissatisfied Satisfied Very 
Satisfied 

 
a) 

 
Availability of personnel trained in 
public health. 
 

    

 
b) 

 
Availability of personnel trained in 
emergency management. 
 

    

 
c) 

 
Availability of training programs for 
staff. 
 

    

 
d) 

 
Availability of technology & 
equipment for PHP/EM. 
 

    

 
e) 

 
Availability of information on 
regional activities related to 
PHP/EM. 
  

    

 
f) 

 
Availability of information on other 
organizations’ PHP/EM activities in 
your area. 
 

    

 
g) 

 
Availability of information on 
provincial activities related to 
PHP/EM. 
 

    

 
h) 

 
Availability of information on 
provincial sources of funding. 
 

    

 
i) 

 
Overall provincial funding level for 
PHP activities. 
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j) 

 
Overall provincial funding level for 
EM activities 
 

    

 
k) 

 
Overall federal funding level for 
PHP activities. 
 

    

 
l) 

 
Overall federal funding level for 
EM activities. 
 

    

 
m) 

 
Overall provincial regulatory 
support for your organization’s 
PHP/EM activities. 
 

    

 
n) 

 
Overall federal regulatory support 
for your organization’s PHP/EM 
activities. 
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D.  System and Organizational Level Connectivity 

 
For the following section of questions, please indicate the level of confidence that you have first of all in 
the Alberta PHP/EM system as a whole (i.e., all organizations and departments not only yours) and 
secondly in your own organization’s ability to accomplish or meet the specific functions described below. 

 
19.  System Level Connections 
 

  
How confident do you feel in 

your system’s ability to… 
 

 
Not 

Confident 

 
Somewhat 
Confident 

 
Confident 

 
Very 

Confident 

 
Don’t 
Know 

 
a) 

 
perform the tasks that the system 
is expected to accomplish? 
 

     

 
b) 

 
make the connections among 
organizations that are necessary 
for system operation? 
 

     

 
c) 

 
provide information from one 
organization to another? 
 

     

 
d) 

 
acquire assistance and information 
from one organization to another? 
 

     

 
e) 

 
perform cooperative and 
connected activities within the 
system? 
 

     

 
f) 

 
manage differences and disputes? 
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20. 

 

How would you rate the overall… 

 
Very 
Poor 

 
Poor 

 
Good 

 
Very 
Good 

 
Don’t 
Know 

 

 
a) 
 

 
connectivity of people and organizations 
within your system? 
 

     

 
b) 
 

 
connectivity of your system during an 
actual emergency to other parts of the 
preparedness system? 
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21.  Organizational Connections 
 

  
How confident do you feel in 

your organization’s ability to… 
 

 
Not 

Confident 

 
Somewhat 
Confident 

 
Confident 

 
Very 

Confident 

 
Don’t 
Know 

 
a) 

 
perform the tasks that the 
organization is expected to 
accomplish? 
 

     

 
b) 

 
make the connections to other 
organizations for which your 
organization is responsible? 
 

     

 
c) 

 
provide assistance and information 
to others? 
 

     

 
d) 

 
acquire assistance and information 
from others? 
 

     

 
e) 

 
perform cooperative and 
connected activities with other 
people and organizations? 
 

     

 
f) 

 
manage differences and disputes? 
 

     

 
 

 
22. 

 

How would you rate the 

overall… 

 
Very 
Poor 

 
Poor 

 
Good 

 
Very 
Good 

 
Don’t 
Know 

 

 
 

 
connectivity of  your organization 
to other parts of the preparedness 
system? 
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II.  ORGANIZATIONAL PHP/EM CAPACITY INVENTORIES 
 
23a)  Does your organization have a written emergency or public health emergency response plan? 
  ___ Yes 
  ___ No 

 
23b)  Has your organization updated this plan since 2004? 
  ___ Yes 
  ___ No 
 
23c)  Did your organization exercise this plan either in practice or in a real situation during 2006? 
  ___ Yes 
  ___ No 
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For the following items related to pandemic influenza preparedness and response, please check yes,  in-

progress, or no.  If you don’t think the item is applicable to your organization, select NA (not applicable).  
If you are not sure or don’t know, select DK (don’t know). 
 
PANDEMIC INFLUENZA CAPACITY CHECKLIST 

 

  
  

 

Has your agency or organization…  

 
Yes 

 

 
In-Progress 

 

 
No 

 

 
NA 

 

 
DK 

   

24.   Surveillance           

a) 
 
 

 
established links with avian/swine influenza 
surveillance contacts within the province? 
   

 

      

 b) 
 
 
 
 

 
developed or improved communication 
mechanisms for the rapid and timely exchange of 
surveillance information between province, health 
region, and local stakeholders? 
   

 

      

   

 

   

25.   Vaccine Programs          

a) 
 
 
 

 
increased annual influenza vaccination coverage 
rates among health care and essential services 
workers? 
   

 

      

 
b) 
 
 
 

 
 

determined the number of people within your 
agency’s jurisdiction who fall within each of the 
priority groups for vaccination (i.e., high risk 
groups, health care workers, emergency service 
workers, specific age groups)? 
  

 

   

      
 

      

26. Health Services Emergency Planning          

a) 
 
 
 

 

 
developed provincial, regional, or local guidelines 
for prioritizing health care needs and service 
delivery or accessing resources and implementing 
infection control measures during a pandemic? 
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b) 
 
 
 
 

 

 
assessed health care personnel capacity: estimated 
the number of HCW (health care workers) by type 
(physician, nurses, respiratory therapists, etc.) and 
by work setting (hospital, community) and 
number of non-active HCW retired? 
   

 

      

 
c) 
 
 
 

 
 

 
determined sources from which additional HCWs 
and volunteers could be acquired, including 
Emergency Measures Organizations and NGOs 
(Red Cross, St. John Ambulance) in pandemic 
planning? 
   

 

      

d) 
 
 

 

 
determined the number and type of health care 
facilities and estimated their capacity (e.g., 
hospital beds, ICU beds, swing beds)? 
   

 

      

e) 
 
 

 

 
determined potential alternative sites for medical 
care (possible sites could include shelters, 
schools)? 
   

 

      

f) 
 
 

 

 
determined the capacity of mortuary/burial 
services, as well as social and psychological 
services for families of victims? 
   

 

      

g) 
 
 

 

 
coordinated clinical care and health services plans 
with bordering jurisdictions to avoid migration to 
centres of perceived enhanced services? 
   

 

      

      
 

      

27. Emergency Planning and Response          

a) 
 
 
 

 

 
developed contingency plans to provide essential 
community services such as food, medical and 
other essential life support needs including plans 
for emergency back-up of such services? 
    

 

      

b) 
 
 
 
 
 

 

 
estimated the numbers of emergency-services 
workers including police, fire, correctional, 
military, funeral services, utilities, 
telecommunications (e.g., managers of response 
teams) within your jurisdiction, essential to 
pandemic response? 
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c) 
 

 

 
identified voluntary organizations, which would 
assist during a pandemic? 
   

 

      

d) 
 

 

 
conducted assessments of surge capacity of 
hospitals, alternate care sites, and other facilities? 
   

 

      

e) 
 

 
developed post-emergency recovery plans? 
   

 

      

      
 

      

28. Communications          

 
a) 
 

 
 

 
translated public health messages directed to the 
public into additional languages based on local 
demographics (e.g., Chinese, Spanish, Russian)?  
   

   

      

b) 
 

 

 
identified gaps in the existing communications 
systems that will require additional resources? 
   

 

      

c) 
 
 

 

 
developed plans and mechanisms for 
communicating quickly and consistently with 
other jurisdictions and organizations? 
   

 

      

d) 
 
 

 
 

 
developed plans and mechanisms for 
communications with all relevant audiences, 
including media, key opinion leaders, 
stakeholders, employees? 
   

 

      

e) 
 
 

 
 

 
pilot tested and evaluated "single-window" points 
of contact in involved jurisdictions and 
organizations to ensure ease of access and ensure 
names/numbers/e-mails are up-to-date? 
   

 

      

f) 
 
 

 
established a primary spokesperson who will 
speak for the organization on the major events? 
  

 

   

   
 

   

29. Public Health Measures      

 
a) 
 

 

 
established professional and public education 
and/or strategies for each phase of a pandemic? 
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b) 
 
  

 
identified staffing needs and staff resource 
requirements for a pandemic response? 
  

 

   

 
c) 
 
 

 

 
developed protocols for case and contact 
management, including the implementation of 
quarantine and community-based measures? 
  

 

   

 
d) 
 

 

 
developed protocols for school closures and 
cancelling or restricting public gatherings? 
  

 

   

 
e) 
 
 

 

 
engaged community stakeholders (e.g., school 
boards, businesses) in the planning process for 
community-based control measures? 
  

 

   

f) 
 
 

 
 

 
assessed how border measures may impact your 
jurisdiction and inform and plan with stakeholders 
(e.g., airports) how these measures can be 
coordinated? 
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For the following items related to West Nile Virus preparedness and response, please check yes, in-

progress, or no.  If you don’t think the item is applicable to your organization, select NA (not applicable).  
If you are not sure or don’t know, select DK (don’t know). 
 
WEST NILE VIRUS CHECKLIST 

       

30.  
  

 

Has your agency or organization… 

 
Yes 

 

 
In-Progress 

 

 
No 

 
NA 

 

 
DK 

  

a)  
 
 
 

 

 
established a WNV Task Force to foster 
communication and developed a working 
relationship among all agencies and individuals 
potentially involved in WNV response? 
     

 

    

b) 
 
 

 
 

 
developed a written WNV response plan that 
identifies roles and responsibilities for monitoring 
and responding to local WNV activity (ranging 
from normal season to epidemic conditions)? 
     

 

    

c) 
 

 

 
identified specific emergency needs in response to 
a WNV outbreak? 
     

 

    

d) 
 

 

 
established monitoring and communication 
systems for WNV? 
     

 

    

e) 
 

 

 
established communication channels for reporting 
number of WNV cases on a regular basis? 
     

 

    

 
f) 
 
 

 

 
prepared a public education program on WNV 
(e.g., mosquito control, disease symptom 
knowledge)?  
     

 

    

 
g) 

 
 

prepared a public education program on WNV for 
handling dead birds? 
     

 

    

h) 
 

 

 
prepared a public education program on WNV for 
horse owners? 
     

 

    

i) 
 

 
identified high risk areas? 
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j) 
 

 
identified high risk populations? 
     

 

    

 
k) 

 

 
identified a provincial laboratory for WNV 
testing? 
     

 

    

l) 
 

 

 
developed & maintained a local surveillance 
network on WNV for birds? 
     

 

    

m) 
 

 

 
developed & maintained a local surveillance 
network on WNV for mosquitoes? 
     

 

    

n) 
 

 

 
developed & maintained a local surveillance 
network on WNV for horses? 
     

 

    

o) 
 

 

 
developed & maintained a local surveillance 
network on WNV for humans? 
     

 

    

p) 
 

 

 
made plans to coordinate the pick-up and shipping 
of dead birds for virus testing? 
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Appendix 2 

Geographical Distribution of Organizational Survey Respondents  
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Appendix 3 

Formal Ties Pandemic Influenza Respondent Network 

*Names of individual organizations are not provided due to confidentiality agreements associated 

with the data collection. 


