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ABSTRACT 

 
In recent years there has been a renewed focus on reducing the harms of addictive 

substances such as alcohol while at the same time restraining or reducing health care costs. 

To address these issues, and many of the existing limitations in the literature, the purpose of 

this dissertation was to improve our understanding of the geography of alcohol-related 

harm, and use of primary health care services for alcohol-attributed diseases in British 

Columbia (BC).  To achieve this purpose, there were three research objectives that guided 

the research that comprises this dissertation: Objective 1: Measure regional variations and 

trends in primary health care utilization in BC for alcohol-attributed diseases across time 

(2001-2011) and space (Health Service Delivery Areas) (Studies A & D); Objective 2: 

Describe primary health care physician experiences treating persons with alcohol-attributed 

diseases in rural communities that are isolated and sparsely populated with minimal access to 

secondary or tertiary level services (Study B), and Objective 3: Develop a methodology to 

describe the geography of alcohol-related harm in BC to identify regions that have 

populations who may have elevated risk for the development of alcohol-attributed diseases 

(Study C). Administrative health data were used in Studies A and D to examine trends in 

health care utilization by persons with alcohol-attributed diseases from 2001-2011 based on 

disease type and geography (Health Services Delivery Areas). Building on these results, Study 

B examines family physician experiences treating persons with alcohol-related issues in rural 

places. To further understand regional variations in alcohol-related issues, an index of 

alcohol-related harm (Study C) was created using a variety of data that are correlated to 
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alcohol-related problems at the population level, including morbidity, mortality, and alcohol 

consumption data.   

The results of this dissertation research highlight regional variations in alcohol-

related harm and primary health care use for alcohol-related illnesses – as well as significant 

growth in alcohol-attributed disease cases in BC since 2001. These findings demonstrate the 

importance of where we live to risk of developing alcohol-attributed diseases and access to 

treatment. The results of this dissertation suggest that less populated areas of BC are 

disproportionately affected by alcohol-related problems and there are additional barriers to 

care for persons from rural areas. Based on the increasing number of alcohol-attributed 

disease cases, and the large regional variations in alcohol-related harm found in this project, 

alcohol-related health problems are an emerging and significant population health challenge 

for BC. 
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Definitions 

Alcohol-Attributed Diseases: Illnesses where alcohol is the sole contributor to disease 
development (e.g. alcoholic psychosis; alcoholic fatty liver). 
 
Alcohol-Related Diseases: Illnesses that are related to high-alcohol consumption however 
there additional factors that can contribute to disease development, such as tobacco use, 
hereditary factors, and health behaviors (e.g. some forms of cancer). 
 
Alcohol-Related Harm: The negative impact of alcohol consumption on a person’s a 
person’s life (e.g. negative effects of alcohol consumption on physical and mental health; 
financial security; social relations; family relationships). 
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Chapter 1: Introduction 
 

 

 

 

 

 

 

 

 

1.1 Introduction 
 

Alcohol has been consumed for centuries by populations in a variety of settings for many 

reasons. In Canada, alcohol is one of only a handful of legally sold addictive substances that 

is widely available in most communities.  In the contemporary period, there have been 

concerns raised about the impact of alcohol on individuals, communities and society more 

generally due to the many negative externalities associated with alcohol misuse, such as 

increased risk of injury; the development of physical and mental health problems, and 

employment, financial and relationship problems for high-risk users (National Treatment 

Strategy Working Group, 2008). Despite these well documented alcohol-related harms, 

there has been very limited applied health services research completed on alcohol-related 

harms and the current organization of health services to best support persons that have 

substance use related disorders in Canada. In many ways, alcohol is one of the foremost 

silent contributors to premature morbidity and mortality in Canada as overuse is often 

stigmatized in the context of its legality, socio-economic status, or societal norms regarding 

alcohol consumption. As a result, there is an increasing need to address the issue of alcohol-

related harms in the context of the increasing population health and health care costs 
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associated with alcohol use in Canada. To address these challenges, and many of the 

existing limitations in the literature, the following dissertation is comprised of four projects 

that use novel data and methods to examine geographic inequities in alcohol-related harm 

and primary health care utilization for alcohol-attributed diseases (AADs).  This 

introductory chapter outlines the key concepts and conceptual frameworks that formed the 

basis for the four manuscripts that make up this dissertation. 

1.2 The Burden of Alcohol in Canada 

 1.2.1    Morbidity, Mortality and Real Costs 
 

Compared to other substances such as tobacco, the negative effects of alcohol on health 

and wellbeing are much less publicly known, and have been much less of a priority for 

health promotion interventions (Anderson, Amaral-Sabadini, Baumberg, Jarl  & Stuckler, 

2011). The impact and real ‘costs’ of alcohol on health services are even less widely known 

or researched, despite the fact that alcohol is a leading contributor to morbidity and 

mortality in Canada (Rehm et al., 2006; Shield, Taylor, Kehoe, Patra, & Rehm, 2012). It has 

been estimated that in 2005, 7.7% or 3,970 deaths were attributed to alcohol consumption 

in Canada, and in 2011 there were 21,542 alcohol-related hospitalizations and 1,191 alcohol-

related deaths in BC alone (CARBC, 2012a).  These rates of morbidity and mortality have 

real ‘costs’ or financial implications that were estimated in 2002 at $463 per Canadian in the 

form of health care and law enforcement expenses, and productivity losses (Rehm et al., 

2007).  In addition to the real ‘costs’ of requiring health care services; police and crisis 

response, and absence from the workforce or lowered productivity, alcohol misuse can also 

negatively impact the lives of individual British Columbia (BC) residents as well as their 

families. 

1.2.2 Conceptualizing Alcohol Consumption and Treatment Need 
 

In this dissertation, alcohol consumption was conceptualized in relation to treatment need 

using the National Treatment Strategy’s tiered framework which is described in Figure 1. As the 

diagram shows, most low-risk drinkers will likely never require substance use treatment 

services. However, as the frequency of alcohol consumption increases, treatment needs 

change from primary health care interventions to more specialized services such as 
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withdrawal management and residential treatment.  This dissertation focuses on alcohol-

related harms and primary health care which are relevant to all alcohol-consumers 

regardless of alcohol consumption or illness severity. Moreover, a spectrum of less and 

more debilitating AADs are researched in this project, from primary health care cases of 

‘alcohol abuse’ and ‘alcohol dependency’ through deaths due to liver cirrhosis. Primary 

health care services provided by general practitioners (GPs), have a role in coordinating care 

and treating all AAD patients, regardless of the severity of illness, due to their role as 

gatekeepers to specialized health care services.  

 
Figure 1: Alcohol Consumption Frequency and Potential Treatment Need 

(National Treatment Strategy Working Group, 2008;  
National Institute for Health and Clinical Excellence, 2011) 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1.2.3 The Individual and Familial Costs of Alcohol 
 

In addition to the costs of alcohol to society and communities generally, overuse of alcohol 

can also negatively impact the health and wellbeing of individuals and their families 
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(Orford, Velleman, Natera, Templeton & Copello, 2013). High-risk alcohol consumption 

has been defined in Canada’s Low Risk Drinking Guidelines as consuming over 2 standard 

drinks per day or 10 drinks per week for women, and 3 standard drinks daily with a 

maximum of 15 per week for men (Butt, Beirness, Cesa, Gliksman, Paradis & Stockwell, 

2011). It is well established that short and long-term high-risk alcohol consumption can lead 

to significant, sometimes life threatening, physical and mental health problems, including 

liver cirrhosis and alcohol dependency which are examined in the research that comprises 

this dissertation (Rehm, Giesbrecht, Patra & Roerecke, 2006). Daily alcohol consumption 

exceeding 1-2 drinks significantly increases the likelihood of developing some physical 

illnesses such as cancer; hemorrhagic and ischemic stroke; liver diseases, and hypertension 

(Rehm et al., 2009). Long-term alcohol consumption can also lead to the development of 

wholly alcohol-attributed diseases such as alcohol psychosis, alcoholic polyneuropathy, 

alcoholic cardiomyopathy, and alcoholic liver disease (Rehm et al., 2003).  High-risk alcohol 

consumption can negatively impact relationships, and is linked to greater risk of financial 

problems, child abuse, domestic violence, marital breakdown and employment issues 

(National Treatment Strategy Working Group, 2008; National Institute for Health and 

Clinical Excellence, 2012). 

 High-risk alcohol consumption also impacts families, including spouses, partners and 

children whose relationships with their loved one can become strained due to alcohol 

having an increasing importance in their family member’s life, and the potential need to 

manage the negative externalities associated with high-risk consumption. It is well 

established that children from families with an alcohol dependent parent are at greater risk 

of behavioral and mental health challenges, and have difficulties forming healthy 

relationships throughout their life (Casswell, You, & Huckle, 2011).  Addressing alcohol-

related problems and associated harms not only has the potential to improve the lives of 

persons that consume alcohol, but the health and wellbeing of spouses, partners, family 

members and children that can all be impacted by their loved one’s alcohol use. 

1.3 Geography Matters 

1.3.1  Alcohol and Substance Misuse in the Geography Literature 
 

In the past decade there has been increasing focus on the role of ‘place’ and geography to 

health status, and health care provision and accessibility. While there has been a growing 
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literature on geographies of health and health care in Canada, there has been very limited 

work completed in relation to substance use, and mental health and addictions related 

health care. Internationally, geographically oriented research has focused on spatial 

variations in alcohol use (Gill & Donaghy, 2004; Tatlow, Clapp & Hohman, 2000); alcohol 

distribution and control policy (Alavaikko & Osterberg, 2000; Levi & Valverde, 2001); 

liquor establishments such as pubs (Kneale, 1999; Leyshon, 2008; Maye, Ilbery & Kneafsey, 

2005), and treatment for substance misuse in relation to therapeutic landscapes (Wilton & 

DeVerteuil, 2006). In reviewing the state of the literature, some have concluded that 

“human geographers [have] yet to impact alcohol studies research agendas.” (Jayne, 

Valentine, & Holloway, 2008, 249).    

In the past, some geographers have been critical of research that conceptualizes 

alcohol misuse as a medical or health-related problem, and alcohol has been framed in some 

geography-oriented studies in relation to ‘pleasure’, ‘performance’ and ‘positive social 

relationships’ (Jayne, Valentine & Holloway, 2010; O’Malley & Valverde, 2004). 

Conceptualizing alcohol in this manner can invalidate the significant literature on the 

negative impact of alcohol on mental and physical health, as well as families and 

communities. It also works to eliminate the potential to work with collaborators from 

disciplines such as Psychology and Medicine where it is widely accepted that alcohol 

dependence is a medical problem in need of treatment.  The limited work completed by 

geographers is unfortunate because the discipline has much to offer in terms of advances in 

research methods and tools such as spatial modeling (e.g. R/ArcGIS).  Geographers also 

have the potential to contribute to the addictions and health services related fields by 

promoting the use of innovative participatory, ethnographic, and place-based research 

methods that have been developed in the past two decades with the emergence of a broader 

field of ‘health geography’ (Kearns & Moon, 2002). 

1.4 Conceptualizing Alcohol-Related Health Problems  

1.4.1 Researcher’s Lens  
 

Within the context of the aforementioned conceptualization of alcohol in the limited 

existing research by geographers, it is pertinent to identify and describe the author’s lens for 

the following dissertation. As a person with lived experience of immediate family members 

with significant mental health and substance use issues, I conceptualize alcohol dependence 
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as a medical condition that may require ongoing health care, during alcohol-use and after 

sobriety (during the process of recovery). From my perspective, conceptualizing alcohol in 

relation to only social factors works to undermine the importance of biological and 

physiological processes that impact substance use – and recovery from substance use 

problems –  which can further stigmatize and undermine the significance of alcohol-related 

problems (including alcohol dependency) on individuals and their families. In this 

dissertation, I predominantly use a ‘medical’ oriented lens to describe and examine alcohol 

use in relation to health-related harm. I often define alcohol-related harm in relation to 

‘diseases’ or ‘illnesses’ due to the significant physiological and debilitating effects of long-

term high-risk alcohol consumption on health and wellbeing. While much of this 

dissertation focuses on ‘disease’ related harms, I also identify with, and recognize the 

importance of, using a ‘health geography’ lens that focuses on broader social processes such 

as social cohesion, socio-economic status, and gender, beyond the narrow scope of ‘disease’ 

typologies, to conceptualizing health and well-being.  

1.5 The Promise of Primary Health Care 
 

Primary health care was the focus of this dissertation because of the very minimal amount 

of information we have on primary health care use by persons with substance use related 

problems in BC. Moreover, there is great promise in primary health care in relation to 

identifying and treating AADs before persons require acute care services.  Primary health 

care is typically defined in relation to family physicians (GPs), who are the focus of this 

project, because they are the most accessible health care service available to Canadians 

(Aggarwal & Hutchinson, 2012). The World Health Organization (WHO), in the 

Declaration of Alma-Ata (1978), defined primary health care as: 

 
“…essential health care based on practical, scientifically sound and socially 
acceptable methods and technology made universally accessible to individuals  
and families in the community through their full participation and at a cost 
that the community and country can afford to maintain at every stage of their 
development in the spirit of self-reliance and  self-determination. It forms an 
integral part both of the country's health system. It is the first level of contact 
of individuals, the family and community with the national health system 
bringing health care as close as possible to where people live and work, and 
constitutes the first element of a continuing health care process.” (WHO, 
1978). 
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Family physicians (GPs) are the foundation of primary health care in Canada due to their 

focus on prevention and treatment, and their role in coordinating referrals and acting as 

gatekeepers to specialist and tertiary level services. GPs have a significant role in the 

prevention and treatment of alcohol-related health issues in community populations, and 

there is consensus in the literature that primary health care physicians are in an ideal role to 

deliver brief interventions to reduce alcohol consumption, and diagnose AADs early in their 

development (Kaner et al., 2007). From a health equity perspective, GPs are the one health 

service that is available in most Canadian communities, including isolated rural places that 

do not have sufficient populations to support hospitals or specialists (Bourke et al., 2004; 

Miller & Gold, 1998).  

1.6 Research Objectives and Content Overview 

1.6.1 Research Objectives 
 

The primary purpose of this dissertation was to improve our understanding of the 

geography of alcohol-related harm, and related use of primary health services for AADs in 

BC.  To achieve this purpose, there were three research objectives that guided each of the 

manuscripts that comprise this dissertation.  These research objectives – and the broader 

purpose of this dissertation – were developed in reference to the researcher’s willingness to 

produce applied health research that would aid health planning efforts in BC and elsewhere. 

With this goal in mind, the three research objectives of this dissertation were:  

 
1. Measure regional variations and trends in primary health care utilization in BC for 

AADs across time (2001-2011) and space (Health Service Delivery Areas (HSDA)) 
(Studies A & D); 
 

2. Describe primary health care physician experiences treating persons with AADs in 
rural communities that are isolated and sparsely populated with minimal access to 
secondary or tertiary level services (Study B); 
 

3. Develop a methodology to examine the geography of alcohol-related harm in BC 
to identify regions that have populations that may have elevated risk for the 
development of AADs (Study C). 
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1.6.2 Dissertation Structure 
 

The following dissertation is comprised of four manuscripts (studies) that independently 

make an original contribution, and collectively provide a cohesive summary of some of the 

major themes and nuances associated with trends in alcohol-related harm and primary health 

care utilization in BC. The chapters were ordered in a manner to initially introduce the reader 

to broad trends in primary health care use in BC, which provides the foundation for 

examining regional and geographic trends in alcohol-related harm and primary health care 

use. Chapter 2 outlines trends in primary health care utilization by persons with specific 

AADs over a ten year period to form the basis for understanding geographic variations in 

alcohol-related illnesses, and their incidence in BC from 2001-2011. In Chapter 3, physician 

experiences supporting persons with AADs are examined. Building on these findings, 

Chapters 4 and 5 focus on regional variations in alcohol-related harm and primary health 

care utilization to determine if there are geographic inequities in risk and primary health care 

use for AADs. Chapter 4 focuses on alcohol-related harm throughout BC that indirectly 

measures population-level need for substance use treatment services to provide the basis for 

Chapter 5 which focuses on regional trends in primary health care utilization. Chapter 6  

(Conclusion) summaries the major results and implications of the studies previously outlined 

to identify the key policy implications associated with the research findings of this 

dissertation.  
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1.6.3 Chapter Overview 

This dissertation is composed of six chapters that outline the key conceptual frameworks, 

research methods, results, and conclusions of my research activities. This chapter, (Chapter 

1: Introduction) outlines the broad theoretical context, structure, and research objectives of 

the dissertation.  Chapter 6 (Conclusion) focuses on the major findings of my dissertation 

research, and the policy and future research implications associated with these findings and 

identifiable next steps. The four remaining chapters are the independent studies (Studies A, 

B, C, D) that each use different methods and data for improving our understanding of 

alcohol-related harm and primary health care use in BC. These chapters are as follows: 

 
Chapter 2: Primary Health Care Utilization for Alcohol-Attributed Diseases in British  

      Columbia (2001-2011) [Study A]; 
 

Chapter 3: Alcohol, Isolation and Access to Treatment: Family Physician Perceptions of  
Alcohol Consumption and Access to Treatment Services in Rural and Remote 
BC [Study B]; 
 

Chapter 4: Community Index of Alcohol-Related Harm for BC [Study C]; 
 
Chapter 5: Regional Variations in Primary Health Care Utilization for Alcohol-Attributed  

      Diseases in BC, 2001-2011 [Study D]. 
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Chapter 2: Primary Health Care Utilization for 
Alcohol-Attributed Diseases in British Columbia 
[Study A] 

 

 

 

 

 

 

 

 

2.1 Abstract 
 

Introduction: The purpose of this study was to identify trends in GP visits for AADs from 

January 1, 2001 to December 31, 2011 in BC to determine if there had been increases in 

primary health care utilization in a decade when several regulatory changes were made to 

the distribution and price of alcohol.  

 

Methods: GP service utilization for AADs diseases was examined using data from BC’s 

Medical Services Plan (MSP) database. The number of unique cases (persons) per 100,000 

was calculated, and negative binomial regression was used to measure the significance of 

yearly variations using incidence rate ratios (IRRs) by AAD type per year.  

 

Results: From 2001 to 2011, 690,401 visits were made to GPs by 198,623 persons with 

AADs. Most visits (86.2%) were for alcohol dependency syndrome. GP visits for AADs 

significantly increased by 53.3% from 14,882 cases in 2001 to 22,823 cases in 2011 

(p<.001). While the number of AAD cases increased from 2001-2011, the frequency of 
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visits to GPs significantly decreased from 3.9 in 2001 to 2.7 visits per case in 2011 

(F=428.1, p<.001). 

 

Conclusion: Since 2001 there have been significant increases in the number of persons 

presenting to GPs with AADs, which demonstrates the importance of family physicians to 

the early identification and treatment of alcohol-related diseases.  

2.2 Introduction 
 
In recent years there has been a renewed focus on the importance of primary health care to 

reducing health inequities through regular screening and health promotion counseling that 

work to detect illnesses early in their development and address negative health behaviors 

among patient populations (National Treatment Strategy Working Group, 2008; Rush et al., 

1994; Rush, Ellis, Crowe & Powell, 1994). The importance of primary health care to the 

identification of persons at risk of developing subsequent mental and physical health 

conditions is highly apparent in relation to alcohol consumption, which is a significant 

contributor to premature mortality in Canada (Rehm, Patra, & Popova, 2006; Single, Rehm, 

Robson, & Truong, 2000). Previous research on health care use and alcohol consumption in 

BC has focused on secondary and tertiary level services that are accessed by only a small 

proportion of all at-risk drinkers in the province (Clifton & Carsley, 2011). The purpose of 

this project was to measure variations in GP visits using physician billing data from 2001-

2011 in BC for AADs. Data were modeled to measure the number of persons presenting to 

GPs for AADs and the frequency of health care use from 2001-2011.  

GPs are the most accessible health service available to persons with high levels of 

alcohol consumption (Fleming, Barry, Manwell, Johnson, & London, 1997; Friedmann, 

McCullough, Chin, & Saitz, 2000; Miller & Gold, 1998). GP billing for treatment of AADs 

is a strong measure of disease symptomology and potential service need among the 

population because GPs are the most accessible health service in both urban and rural 

areas. GPs are gatekeepers to secondary or tertiary services that require physician referral, 

and they are in an optimal position to deliver effective brief interventions to reduce alcohol 

consumption (Fleming et al., 2000; Kaner et al., 2007; Saitz, 2013). Research has found that 

drinkers are much more likely to discuss problems related to alcohol consumption with 

their regular family doctor than any other type of health care provider because of their 
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doctor’s existing rapport and historical knowledge of the patient (Beich, Gannik, & 

Malterud, 2002; Lock & Kaner, 2004; Rost, Humphrey, & Kelleher, 1994). 

 Administrative health data from 2001 to 2011 were used to study trends in primary 

health care use for AADs. There were several regulatory changes that were introduced 

during this period that led to the opening of private liquor stores throughout BC; 

incremental increases to the minimum price of alcohol products, and substantial increases 

in per capita consumption of alcohol (CARBC, 2014). Accessibility to alcohol significantly 

increased from 2002-2007 as 250 new private liquor outlets opened across BC (Stockwell et 

al., 2011). This resulted in higher liquor outlet densities, which have been shown to be 

associated with local increases in alcohol-related mortality (Stockwell et al., 2009). There 

were also increases in alcohol-related hospitalizations that could be attributed to increased 

consumption due to lower prices at private liquor stores (Treno et al., 2013). Conversely, 

there have also been incremental increases to the minimum price of all types of alcohol in 

BC in the past 10 years. Minimum pricing for alcohol has been traditionally viewed as a 

public health tool or regulatory lever that can decrease alcohol consumption and alcohol-

related harm, particularly among high-risk drinkers (Giesbrecht, Stockwell, Kendall, Strang 

& Thomas, 2011; Wagenaar, Tobler & Komro, 2010).  Previous studies have reported that 

from 2002-2009, the minimum price of spirits increased from $25.9 to $30.7 per litre, with 

similar increases to the minimum price of packaged and draft beer (Stockwell, Auld, Zhao 

& Martin, 2012). Research has found that minimum price increases have had a public health 

benefit in BC by reducing alcohol consumption, as well as reducing alcohol-related 

hospitalizations (Stockwell et al., 2013; Zhao et al., 2013). 

2.3 Methods  

2.3.1 Data Source 
 

Physician billing data was used to measure changes in primary health care utilization for 

AADs from January 1, 2001 to December 31, 2011. Data from this decade was selected 

for analysis due to several alcohol policy reforms that were introduced during this period. 

The BC Ministry of Health approved access to and use of Medical Services data via 

Population Data BC for this study (PopDataBC, 2014). This project was also approved by 

the University of Victoria Human Research Ethics Board (Protocol Number: 13-454).  The 
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MSP File contains data on all claims made by fee-for-service practitioners for persons 

covered by BC’s universal health insurance program since 1985. All claims made by fee-

for-service practitioners for persons covered by BC’s universal health insurance program 

are included in the MSP file and each claim is coded with an International Classification of 

Diseases – Ninth Revision (ICD-9) code.  The ‘visits’ and ‘cases’ databases were created using 

the schematic outlined in Figure 2. Cases from these databases were matched by unique 

study identification numbers (“studyids”). After the deletion of 78,373,968 records that did 

not have an ICD-9 code for an AAD, a final database of 690,401 records was saved as the 

main ‘visits’ file for data analysis. To create a database of individual cases, duplicate records 

by year and studyid were identified and these entries were deleted. A ‘cases’ file was created 

containing 198,623 unique individuals who had been seen by GPs for AADs from 2001-

2011.  

2.3.2 Descriptive Data Analysis  
 

A new variable (‘icd_new’) was created and assigned to each case or visit in each of the two 

databases with the primary ICD-9 code associated with the health care encounter, and this 

variable was used to run descriptive statistics using the frequency, means-test, and cross-

tabs functions in SPSS 22. The cases per 100,000 persons were calculated using population 

data by year for the Province of BC from BC Stats (BC Stats, 2014). ANOVA tests were 

used to measure the significance of year-to-year differences for each AAD, and the Durbin-

Watson statistic was used to determine the independence of cases. Cells with less than 30 

cases were suppressed. To address small sample sizes, the cases and visits for alcoholic 

polyneuropathy, cardiomyopathy, and gastritis were grouped for data analysis to study 

trends by year.  
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Figure 2: Database Creation Flow Chart 
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2.3.3 Time Series Data Analysis 
 

To measure the significance of yearly variations in the number of persons presenting with 

AADs since 2001, negative binomial regression was used to model the count of persons 

presenting per year by ICD-9 code. Results of the initial Poisson regression model showed 

that the data was overdispersed, as demonstrated in high chi-square values that were 

statistically significant (p<.05). Because of this overdispersion, negative-binomial regression 

was used to model the counts of persons per year by AAD to derive the exponentiated 

coefficients (exp(𝛽𝛽) values) for each year by AAD (Byers, Allore, Gill, & Peduzzi, 2003; 

French, McGeary, Chitwood, & McCoy, 2000). These values are interpreted as IRRs 

because they measure changes to the count of cases in comparison to the reference year 

(2001) count of cases (Agresti, 2002; Coxe, West & Aiken, 2013; Elhai, Calhoun, & Ford, 

2008). 

 

2.3.4 Measures 
 

A count of ‘cases’ by disease type and year refers to the number of unique individuals 

presenting with an AAD to a GP in any given year (January 1-December 31). The count of 

‘visits’ refers to all unique encounters to a GP by persons with an AAD. The age and sex of 

patients were derived from the MSP Registry Demographics Collection. The age of patients 

was calculated by subtracting the year of service by the year of birth. The service location of 

each record was grouped into 4 main categories: GP offices in the community; emergency 

rooms (ERs); hospitals, and all other locations. The AADs examined in this paper are 

described by their ICD-9 code in Table 1. The diseases selected for this project are wholly 

attributed to alcohol consumption: alcoholic-related psychoses (291, 291.0-291.8); alcohol 

dependence syndrome (303.0); alcohol abuse (305.0); alcoholic polyneuropathy (357.7); 

alcoholic cardiomyopathy (425.5); alcoholic gastritis (535.3); alcoholic fatty liver (571.0); 

acute alcoholic hepatitis (571.1); alcoholic cirrhosis of the liver (571.2), and unspecified 

alcohol-related liver damage (571.3). 
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Table 1: Alcohol-Attributed Disease by ICD 9 Code 

ICD-9 
Codea Disease Type 

291, 
291.0-
291.8 

Alcoholic Psychoses; Delirium Tremens; Korsakov Psychosis; 
Other Alcoholic Dementia; Alcoholic Hallucinosis; Pathological 
Drunkenness; Alcoholic Jealousy; Other Alcohol Psychosis; 
Unspecified Alcohol Psychosis 

303.0 Alcohol Dependence Syndrome 
305.0 Alcohol Abuse 
357.7 Alcoholic Polyneuropathy 
425.5 Alcoholic Cardiomyopathy 
535.3 Alcoholic Gastritis 
571.0 Alcoholic Fatty Liver 
571.1 Acute Alcoholic Hepatitis  
571.2 Alcoholic Cirrhosis of the Liver 
571.3 Alcoholic Liver Damage, Unspecified 

a ICD-9 refers to the International Classification of Diseases, Ninth Edition. 
 

2.4 Results 
 

From January 1, 2001 to December 31, 2011 there were 690,401 visits to a GP by 198,623 

persons with AADs in BC. The vast majority (86.2%) of visits were for alcohol dependency 

syndrome, alcohol abuse (5.8%), alcoholic psychoses (3.8%), and alcoholic liver cirrhosis 

(1.4%). A much smaller proportion of the sample (6,864 persons) went to a GP for 

alcoholic fatty liver (1.0%); alcoholic polyneuropathy, cardiomyopathy, and gastritis (.8%); 

alcoholic hepatitis (.6%), and unspecified alcohol-related liver damage (.3%). The Durbin-

Watson tests for autocorrelation had values in excess of 1.5 per AAD, which suggests that 

serial autocorrelation was not present in the data (Table A-2) (Hutchenson & Sofroniou, 

1999). 

2.4.1 Demographics 
 

From 2001-2011, 66.2% (131,454) of all persons that saw a GP for an AAD were male. For 

all disease types, there were more males than females that saw a GP for treatment of an 

AAD, however there was some variation as described in Table 2. Males represented 70.8% 

of all cases of acute alcoholic hepatitis, but only 56.3% of all alcoholic fatty liver cases. 

Persons included in this study were an average of 45.9 years of age, however there was 
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some variation by AAD type. Persons presenting with alcohol abuse were the youngest with 

a mean age of 41.3 years compared to persons with liver cirrhosis that were the eldest at 

58.8 years of age. 

 

Table 2: Descriptives by Alcohol-Attributed Disease Type (2001-2011) 

 

2.4.2 Service Utilization Characteristics 
 

In the 10-year period there were 4,657.6 AAD cases per 100,000 persons in BC. The mean 

number of visits per case varied by disease type, with an average of 3 GP visits per AAD 

case.  Patients with alcoholic fatty liver had the lowest number of visits per case (1.7 visits) 

compared to patients with alcoholic cirrhosis of the liver that had an average of 4.7 GP visits 

per case. The service locations of GP visits are described in Table 3. There were 690,401 

visits to GPs for AADs from 2001 to 2011, and 65.9% of these visits took place in GP 

offices in the community. 

ICD-9 Definition ICD-9 
Code % Visits (n)  % Cases 

(n) 

Age Sex 
𝒙𝒙� 
 % Male (n) 

Alcoholic Psychoses 291 3.8 (26,400) 3.6 (7,094) 57.9 60.8 (4,313) 

Alcohol Dependence Syndrome 303 86.2 (595,371) 84.1 
(167,057) 45.6 66.9 (111,753) 

Alcohol Abuse 305.0 5.8 (39,983) 7.8 (15,502) 41.3 61.8 (9,586) 

Alcoholic Polyneuropathy, 
Cardiomypathy, Gastritis 

357.7, 
425.5, 
535.3 

.8 (5,257) .9 (1,858) 43.7 67.6 (1,256) 

Alcoholic Fatty Liver 571.0 1.0 (6,960) 1.6 (3,109) 51.5 57.3 (1,781) 
Acute Alcoholic Hepatitis 571.1 .6 (4,329) .7 (1,316) 50.9 70.8 (932) 
Alcoholic Cirrhosis Liver 571.2 1.4 (9,960) 1.1 (2,106) 58.8 68.1 (1,434) 
Alcoholic Liver Damage 
Unspecified 571.3 .3 (2,141) .3 (581) 54.3 68.7 (399) 

Total or 𝒙𝒙� (n) - 100 (690,401) 100 
(198,623) 45.9 66.2 (131,454) 
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Table 3: Service Utilization Characteristics by Alcohol-Attributed Disease 

(Medical Services Plan Data, 2001-2011) 

ICD-9 Definition 

Service Locations by AAD type 
(% of Visits) 
(2001-2011) 

Service Location 

Cases per 
100,000 

GP Office in 
Community (n) ER Hospitala All Other 

Locationsb 

Alcoholic Psychoses 166.3 35.9 (9,487) 14.3 42.0 7.7 
Alcohol Dependence 
Syndrome 3,917.4 67.2 (400,048) 8.2 18.2 6.3 

Alcohol Abuse 363.5 49.1 (19,631) 32.9 15.7 2.3 
Alcoholic Polyneuropathy, 
Cardiomypathy, Gastritis 43.6 52.8 (2,778) 24.9 19.7 2.5 

Alcoholic Fatty Liver 72.9 90.9 (6,325) 1.0 7.4 .8 
Acute Alcoholic Hepatitis 30.9 71.9 (3,112) 5.4 21.3 1.5 
Alcoholic Cirrhosis Liver 49.4 67.9 (6,762) 3.6 25.9 2.6 
Alcoholic Liver Damage 
Unspecified 13.6 68.2 (1,460) 2.6 26.7 2.5 

𝒙𝒙� (n) 4,657.6 65.1 (449,593) 9.9 19.1 6.0 
a Includes day surgery in hospital; inpatient hospitalizations, and hospital 'general' services/stays. 
b Includes private medical or surgical facilities; residential care; diagnostic facilities; mental health facilities; patient’s private 
home; any community location; practitioner offices in a publicly administered facility; the scene of an accident or an 
ambulance. 

 

2.4.3 Time Series Trends in Cases 
 

There was a 53.3% increase in the number of persons presenting to GPs with AADs from 

14,882 cases in 2001 to 22,823 cases in 2011 (Figure 3). This growth was largely attributed to 

GP visits by new cases as opposed to repeated health care use by persons that had previously 

seen a GP for an AAD (Table 4).  In 2011, 50.8% (11,590) of visits were by persons that had 

not seen their GP about an AAD from 2001-2010. While there was growth in the number of 

cases for all AADs, the largest increases were for alcohol abuse, alcoholic fatty liver, and 

alcoholic cirrhosis of the liver. Table A-1 contains the number of cases per 100,000 persons 

by AAD and year, and Table A-2 describes the corresponding IRR values and ANOVA (F) 

results. From 2001 to 2011 there was an 1105% increase in the number of persons per 

100,000 seeing a GP for alcohol abuse (ICD-9 305.0) from 7.1 persons per 100,000 in 2001 

to 81.2 persons per 100,000 in 2011. In the 10-year period, the second largest growth in 

cases was for alcoholic cirrhosis of the liver that increased from 1.6 cases per 100,000 in 
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2001 to 8.9 cases per 100,000 in 2011. The third largest increase in AAD cases was for 

alcoholic fatty liver disease. There was a 368% increase in the number of persons presenting 

with alcoholic fatty liver disease from 3.9 persons in 2001 to 14.4 persons per 100,000 in 

2011. This growth largely occurred from 2007 onward, resulting in significant IRR increases 

in the 2007-2011 period. 

 

Figure 3: Cases per 100,000 by year for all Alcohol-Attributed Diseases (2001-2011) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.4 Time Series Trends in the Frequency of Utilization 
 

Although the number of cases of AADs incrementally increased since 2001, different trends 

were observed in the frequency of visits over the 10-year period. The average number of 

visits per case by AAD and year are described in Table A-3.  ANOVA tests for year to year 

differences per AAD were significant (p<.001) for all disease groups. From 2001 to 2007 

there were steady increases in the average number of GP visits per AAD. The largest 

increases in the average number of visits per case from 2001 to 2007 were for alcohol 

psychoses (64% increase); alcoholic polyneuropathy, cardiomyopathy, and gastritis (90% 

increase), and acute alcoholic hepatitis (75.8% increase). The average number of visits per 
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AAD peaked in 2007 and subsequently declined for most diseases from 2008 through 2011. 

These decreases in the average number of visits to a GP by persons with AADs have fallen 

below 2001 levels of utilization for most AAD types.  

 

Table 4: New and Repeat Cases by Year (2001-2011) 

 

2.5 Discussion 
 

Physician billing data from BC was used in this project to study trends in the use of GP 

services by persons with AADs from January 1, 2001 through December 31, 2011. Over 

66% of persons that saw a GP for an AAD from 2001-2011 were male, which is consistent 

with previous studies that have found that men are more likely to become heavy drinkers 

and develop AADs compared to females (Fillmore & Midanik, 1984). In this study, the 

average age of persons that saw a GP for an AAD was 45.9 years, with some variation by 

AAD type, which is similar to the age range of alcohol-attributed mortality cases in BC 

(CARBC, 2012d; Rehm, Giesbrecht, Patra, & Roerecke, 2006). Persons with alcohol abuse 

were younger (41.3 years), whereas persons with liver cirrhosis had the oldest average age of 

58.8 years. Alcohol abuse is generally more common among younger male drinkers, and is 

typically associated with experiencing the acute harms high-risk alcohol consumption 

without dependency, such as injuries due to hazardous behaviors while intoxicated (Hasin, 

Van Rossem, McCloud, & Endicott, 1997). In comparison, alcohol dependency is more 

Year Repeat Years 
Range 

Repeat 
Reference 

Years 
Repeat % (n) New Cases % (n) 

2002 2001 1 25.3% (3,727) 74.7% (10,988) 
2003 2001-2002 2 32.0% (5,026) 68% (10,668) 
2004 2001-2003 3 37.1% (6,054) 62.9% (10,286) 
2005 2001-2004 4 39.9% (6,650) 60.1% (9,998) 
2006 2001-2005 5 41.8% (7,299) 58.2% (10,148) 
2007 2001-2006 6 43.7% (7,864) 56.3% (10,134) 
2008 2001-2007 7 44.0% (8,565) 56.0% (10,893) 
2009 2001-2008 8 46.0% (9,581) 54.0% (11,228) 
2010 2001-2009 9 47.6% (10,388) 52.4% (11,421) 
2011 2001-2010 10 49.2% (11,233) 50.8% (11,590) 
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common among persons over age 40 and persons with alcohol dependency experience 

chronic physical health issues as the result of alcohol consumption, including withdrawal 

symptoms and liver damage (Edwards & Gross, 1976; Fillmore, 1987; Saitz, 2013). Previous 

research has found that many younger drinkers with alcohol abuse do not develop many of 

the chronic AADs described in this paper, such as alcoholic psychoses and alcoholic liver 

cirrhosis (Grant, Stinson, & Harford, 2001; Hasin, Grant, & Endicott, 1990). In comparison, 

persons with alcohol dependency are usually older (40-50 years of age) and experience other 

physical health issues as the result of chronic, long-term alcohol consumption such as liver 

or neurological brain damage (Eklund, 1996; Saunders & Latt, 2011). 

Over 86% of GP visits in this study were for alcohol dependency syndrome.  

However, in comparison, there were only 15.6 hospital discharges per 100,000 for alcohol 

dependency syndrome in 2011, compared to 56.5 discharges for alcoholic psychoses 

(CARBC, 2014c). This suggests that GPs are the preferred and most widely used health 

service accessed by persons with alcohol-dependency issues in BC. In this study, 65.9% of all 

visits occurred in family doctors’ offices in the community with some variation by AAD 

type.  Cases of alcoholic psychoses comprised a significant proportion of all GP 

consultations in ERs and this is echoed in hospital discharge data from 2011 (CARBC, 

2014c). Increased use of hospital and ERs by persons with alcoholic psychoses could be 

associated with the intensity of treatment required, particularly for management of 

withdrawal symptoms, and comorbid mental health and substance use dependency issues 

(Saitz, 2013). There was also greater use of ERs by persons with alcohol abuse in this study 

compared to all other AADs. This could be associated with the presentation of alcohol 

related injuries more often in ERs (e.g. motor vehicle accidents) than family doctors’ offices 

(Hasin et al., 1997). 

2.5.1 Time Series Trends in AAD Cases 
 
From 2001 to 2011 there was a 53.3% increase in the number of persons seeking treatment 

for an AAD from GPs in BC from 14,882 cases in 2001 to 22,823 cases in 2011. The 

increasing number of cases is attributed predominantly to ‘new cases’ or persons that have 

not seen a GP previously for an AAD (Table 4). This increase corresponds with trends in 

alcohol-related hospitalizations that grew 15% from 378 persons per 100,000 to 437 persons 
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per 100,000 in 2011 (CARBC, 2014c). In this study, the largest increases in GP utilization 

from 2001-2011 were for alcohol abuse, alcoholic liver cirrhosis, and alcoholic fatty liver. 

The number of persons presenting to a GP with alcohol abuse increased from 7.1 in 2001 to 

81.2 persons per 100,000 in 2011 which corresponds with trends in hospital discharges for 

alcohol abuse that increased from 4.8 per 100,000 in 2002 to 10.4 per 100,000 in 2011 

(CARBC, 2014c). There were also significant increases in the number of alcoholic fatty liver 

cases treated by GPs in BC from 3.3 cases per 100,000 in 2001 to 14.5 cases per 100,000 in 

2011. Alcoholic fatty liver effects upwards of 20% of persons with alcohol dependency, and 

the increase in alcoholic fatty liver cases could be related to the large proportion of the 

sample having alcohol dependency (Mann, Smart, & Govoni, 2003). In the 10-year period, 

the number of persons presenting to GPs with liver cirrhosis increased from 1.6 persons per 

100,000 in 2001 to 8.9 persons per 100,000 in 2011. The results of this study suggest that 

cases of alcohol-related liver disease have been rising in BC since 2001 for both less 

complicated (alcoholic fatty liver) and more severe conditions (alcoholic liver cirrhosis). At 

the same time, mortality for alcohol-related liver disease has risen from 173 persons in 2003 

to 304 persons in 2011 (CARBC, 2014). 

2.5.2 Time Series Trends in the Frequency of Utilization 
 

Although there have been significant increases in the number of unique persons (cases) 

being treated by GPs for AADs from 2001-2011, there has also been a decrease in the 

frequency of these visits. The number of visits to a GP for an AAD per 100,000 in BC 

decreased from 1,420 visits per 100,000 in 2001 to 1,371 per 100,000 in 2011. The mean 

number of visits per case peaked in 2007/2008, and subsequently declined for most AADs 

from 2009-2011 (Table A-3). The timing of these increases in utilization in 2007-2008 

corresponds to a marked increase in alcohol consumption in the 2007-2008 period (CARBC, 

2014). There were also significant increases in hospital discharges for alcohol-related diseases 

in 2007-2009 which have stabilized in subsequent years (CARBC, 2014c). The declining 

frequency of GP visits since 2008 suggests that although more persons in BC are 

experiencing AADs they are going to their GP less often for treatment. This could be 

attributed to increased referrals to specialists or tertiary level care that were not measured in 
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this study. The decline in GP visits per case could also be associated with challenges or 

barriers to obtaining adequate primary health care support for persons with AADs.  

2.6 Limitations 
 

There are several limitations to the results of this study. The data modeled are physician-

billing records for visits to a GP by persons with AADs which could have been inaccurately 

categorized by ICD-9 code by health professionals. Hospital separations or visits to 

specialists were not included our dataset, limiting our ability to understand the total 

magnitude of health care utilization for AADs in BC. The data do not include physicians 

that are paid using alterative payment schemes, such as salaried or sessional providers. 

2.7 Conclusion 
 

GPs are one of the most accessible types of health care professionals available to persons 

with AADs in BC, and the results of this study suggest that more persons are seeking GP 

services for AADs than in the past. From 2001 to 2011, there were significant increases in 

the number of persons presenting with AADs in BC, while at the same time decreases in the 

average number of visits per case. Additional research is needed to understand trends in 

health care utilization in the context of increasing AAD cases to determine why there have 

been significant decreases in the frequency of GP visits, and whether the current intensity of 

primary health care services is meeting patient demands and needs.  

From 2001-2011 there were also several regulatory changes to the distribution and 

price of alcohol in BC. While it is beyond the scope of this study to measure the direct 

impact of these policy reforms to health care utilization in BC, previous research has found 

that alcohol consumption, and utilization of hospital and primary health care services for 

alcohol-related illnesses, increased during this period as well (CARBC, 2014). These trends 

suggest that help seeking for AADs increased at a time when liquor distribution was further 

liberalized in BC. This demonstrates the need for additional evaluative research on the 

impact of changes to liquor policy on the incidence of AADs, and need for substance use 

treatment services. 
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Chapter 3: Family Physician Perceptions of  
Alcohol Consumption and Access to Treatment 
Services in Rural and Remote British Columbia 
[Study B] 

 

 

 

 

 

 

 

3.1 Abstract 
 
Introduction: The purpose of this project was to describe physician experiences treating 

persons with AADs in rural areas of BC. Data collected during this study assessed physician 

perceptions of alcohol consumption and alcohol-related harms in their community; the 

proportion of patients presenting with alcohol-related diseases in rural areas, and referral 

patterns to specialized treatment services in neighboring urban areas.  

 

Method: A cross-sectional survey was distributed to primary health care physicians that had 

a family practice in a designated rural community using the Rural Coordination Centre of 

British Columbia’s community isolation rating system. Data were collected through a mail 

and online survey sent to primary health care physicians. Restrictive sampling was used to 

select participants that had a primary health care practice in a designated rural community.  

  

Results: Surveys were returned by 67 physicians (Response Rate: 22%) that had an average 

of 15.8 years in family practice. The majority of participants (95.4%) reported that alcohol 

had a negative impact on population health, and physicians expressed particular concern for 
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alcohol consumption in relation to mental health (85.1%) and physical illness (82.1%). Most 

participants had referred patients out of the community for treatment, however 76.4% 

reported difficulty with referrals, including long wait-lists; limited services, and issues related 

to transportation and leaving the community for substance use treatment.  

 

Conclusion: Rural physicians showed an awareness and concern for alcohol consumption in 

their community, but also reported difficulties referring patients for substance use treatment. 

Additional study is required to understand how to improve the continuity of care provided 

to persons with alcohol-related issues in rural BC.  

  

 



 
 

26 

 “Almost every ER shift includes a patient with EToH (alcohol) related problems. Lack of acute care beds 
is a problem 96% of the time. Drug and EToH Counselors don't work on weekends when the majority of 
acute care beds are blocked with ALC [alternate level of care] patients most of the time. [Health Authority] 
provided mental health [services] are staffed by people who come, work a while then leave. Previous counselors 
were over-worked and not supported by the [Health Authority]. They burnt out and left one at a time.” 
[Family Physician, #298] 
 

3.2 Introduction 
 

Alcohol-related diseases have been historically identified as a significant challenge in rural 

communities due to urban-rural health inequities that have been partially attributed to above 

average rates of alcohol consumption combined with the limited availability of substance use 

treatment services (Landen et al., 1997). This project builds on the limited research that has 

been completed on primary health care in sparsely populated areas by capturing physician 

experiences treating persons with AADs in BC (Berends, 2010; Burns et al., 2011; Jackson, 

Doescher, & Hart, 2006; Rush, Ellis, Crowe, & Powell, 1994; Smith, Humphreys, & Wilson, 

2008). Research shows that primary health care is the most accessible type of health service 

available to persons with high levels of alcohol consumption in rural places (Miller & Gold, 

1998; Williams & Cutchin, 2002). Sparsely populated areas often lack secondary or tertiary 

substance use treatment services, however most communities are usually served by one or 

more primary health care physician practices (Bourke et al., 2004). These family physicians 

have a significant role in the early identification of alcohol-related problems because of their 

close geographic proximity to local rural communities, and existing relationships with 

patients (Rost, Humphrey, & Kelleher, 1994). Primary health care physicians are also in an 

optimal position to deliver effective brief interventions to persons that are at risk of 

developing AADs (Kaner et al., 2007; McIntosh, Leigh, Baldwin, & Marmulak, 1997).  

There is significant need to better understand alcohol consumption, alcohol-related 

harms and treatment of AADs in rural BC communities because of the negative impact of 

alcohol consumption on the physical and mental health of substance users and their families 

(Rehm et al., 2009; Rehm et al., 2003). Substance use related treatment research in rural 

places is limited, and unfortunately much previous research is not applicable in the Canadian 

context (Rost et al., 1994; Rost, Owen, & Smith, 1998). Existing research on substance use 

treatment in rural places has tended to use spatial statistics and related methodologies that 
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have many limitations including varied scales of analysis; the lack of a universally applicable 

definition of what constitutes a ‘rural’ place, and use of cross-sectional, self-report data to 

identify barriers to health care (Buykx, Ward & Chisholm, 2013; Small, Curran, & Booth, 

2010). In addition, the majority of this research has been completed in the United States 

(US), which limits the applicability of findings to countries such as Canada that have a single-

payer system. To address these gaps in the literature, the purpose of this project was to 

understand physician experiences treating persons with AADs in rural communities 

throughout BC. There were three additional research objectives that guided this project: 1) 

measure physician perceptions of alcohol consumption and alcohol-related harms in their 

community; 2) describe the proportion of patients presenting with AADs in rural places, and 

3) identify referral patterns and challenges to obtaining substance use treatment services in 

urban areas. 

3.3 Research Method 
 

A cross-sectional survey was used to gather data on primary health care physician 

experiences providing care to persons with AADs. Data was collected through a mail survey 

sent to participants in February 2014. An inductive theoretical framework was used to guide 

the analysis of qualitative data collected using the survey. Themes were identified from the 

quantitative and qualitative data collected, providing the basis for reporting major research 

findings. Survey responses were analyzed using SPSS 22. This study received approval from 

the University of Victoria’s Human Research Ethics Board (Protocol Number: 13-356). 

3.3.1 Sampling Method  
 

Restrictive sampling was used to select participants for the study using inclusion criteria that 

were developed in reference to previous studies focused on primary health care in rural 

communities (Curtis, Gesler, Smith, & Washburn, 2000; Thommasen, Lavanchy, Connelly, 

Berkowitz, & Grzybowski, 2001). The central participant selection criteria was having a 

primary health care practice in an isolated rural BC community, as measured using the Rural 

Coordination Centre (RCC) of BC’s scoring system for ranking community isolation, 

rurality, and remoteness (Rural Coordination Centre of BC, 2010a). A census of physicians 

was completed because every participant identified using the Physician Directory that met 
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the RCC criteria was included in the study. The RCC scoring system is used to administer 

the BC Subsidiary Agreement for Physicians in Rural Practice that outlines billing and programs for 

rural physicians such as Continuing Medical Education, the Rural Emergency Fund, and 

locum assistance programs (Rural Coordination Centre of BC, 2014b). Communities with 20 

points and higher are categorized as “A Communities” by the RCC using the criteria and 

ranking system outlined in Table 5 (Rural Coordination Centre of BC, 2014c). A map of 

designated RCC rural communities is shown in Figure 4. The higher the number of points, 

the more isolated the community. The RCC list of communities were then entered into the 

College of Physician and Surgeon of British Columbia’s Physician Directory to compile a list 

of study participants that were family doctors in BC’s most isolated rural communities 

(College of Physician and Surgeons of British Columbia, 2014). 

  
Figure 4: Map of Rural Communities by Local Health Area and Health Authority 
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Table 5: Community Rating System (Rural Coordination Centre of BC, 2014a) 

Factor (Maximum Points Allotted) 

Number of Designated Specialties 
within 70 kilometers (0-4+ 
Specialties)1 

0 (60 points); 1 (50 points); 2 (40 points); 3 (20 
points); 4+ (0 points). 

Number of GPs within 36 km (by 
road of the community, excluding 
kilometers travelled by ferry) 

0-3 GPs (60 points); 4-10 GPs (40 points); 11-
20 GPs (20 points); 20+ GPs (0 points). 

Community Size (including 
population from nearby more 
populated areas if within 35 
kilometers of community) 

<5,000 (25 points); 5,000-9,999 (15 points); 
10,000 – 30,000 (10 points); >30,000 (0 points). 

Distance from Major Medical 
Community (Centre)2 

First 70km road distance (4 points); For each 
35km over 70km (2 points); To a maximum of 
30 points. 

Degree of Latitude 
Communities between 52-53 Degrees of 
Latitude (20 points); Communities above 53 
degrees latitude (30 points). 

Specialist Centre (Designated 
specialties care to a community) 

3-4 designated specialties in physician supply 
plans (30 points); 5-7 designated specialties in 
physician supply plans (50 points); 8+ 
designated specialties and more than one 
specialist in each specialty as set out in the 
physician supply plan.  

Location Arc  

Communities in Arc A (within 100 km air 
distance from Vancouver) (.10 multiplier); 
Communities in Arc B (between 100-300 km air 
distance from Vancouver) (.15 multiplier); 
Communities in Arc C (between 300-750 km air 
distance from Vancouver) (.20 multiplier); 
Communities in Arc D (>750km air distance 
from Vancouver) (.25 multiplier).  

1 Designated specialties are General Surgery, Orthopaedics, Pediatrics, Internal Medicine, 
Obstetrics/Gynecology, Anaesthesia, Psychiatry and Radiology. 2  Major medical centres are located 
in Kamloops, Kelowna, Nanaimo, Vancouver, Victoria, Abbotsford, and Prince George.  
 
 

Participants were mailed a consent form, questionnaire, and a self-addressed stamped 

envelope to return the forms to the researcher. A reminder postcard was mailed to 

participants four weeks after the initial survey distribution. Participants had the option of 

completing the survey by mail or online using a link provided with a unique study 
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identification number. The online survey was hosted on Canadian servers using Fluid 

Surveys (Fluid Surveys, nd). 

3.3.2 Survey Instrument 
 
A 20-question survey was developed in reference to the existing literature on physician 

perceptions of alcohol use in patient populations (Aalto, Pekuri, & Seppa, 2003; Manafò, 

Giesbrecht, & Gupta, 2013; Miller, Sheppard, Colenda, & Magen, 2001; Rush et al., 1994). 

The survey was piloted by eight health care administrators and substance use researchers and 

revised based on participant feedback. The survey was structured to gather information on 

participant’s family practices and access to specialist services in their community; perceptions 

of alcohol consumption and concern for alcohol-related harms, and referral patterns to 

secondary or tertiary substance use treatment services outside of the participant’s 

community.  

In the first section of the survey, participants were asked to identify the number of 

years they have worked in their practice, as well as the type of allied health professionals they 

work with on a daily basis, and the number of patients they see in a typical week. The second 

section of the survey focused on measuring physician perceptions of alcohol consumption 

on population health in their community. Participants were asked if alcohol consumption 

was having a negative impact on their community, and the types of alcohol-related harms 

they were most concerned with as a health care provider. Participants were also asked to 

estimate the proportion of patients in their practice they believe as having an alcohol 

consumption or dependency issue. For the purposes of the survey, persons with alcohol 

related problems were described as ‘alcohol consumption is causing medical issues, or 

prevents the patient from fulfilling their daily tasks.’ In the third section of the survey, 

participants were asked to identify the types of health and social services available in their 

community using multiple-response questions. Participants were also asked to identify 

whether they worked with these providers on a regular basis. These questions were asked to 

measure the frequency of multi-disciplinary collaboration by physicians in relation to patients 

with AADs. In the fourth and final section of the survey, participants were asked if they 

referred patients out of the community for alcohol-related treatment, and the types of 

services they referred to. Participants were asked to identify and describe any difficulties they 
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had experienced, and whether they were interested in receiving information on brief 

interventions and screening for AADs. 

 
Figure 5: Participant Survey Hierarchy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.4 Results 

3.4.1 Family Practice Characteristics 
 

A total of 67 physicians of the 307 eligible participants identified using the BC Physician 

Directory completed the survey, resulting in a response rate of 22% after 5 participants were 

deemed ineligible due to issues such as retirement (Figure 5). Participants had on average 

15.8 years in family practice, with an average 9.3 years in the family practice they currently 

worked in (Table 6). There was much variation in the number of years in rural practice, 

ranging from less than one year to 34 years. Participants worked an average of 48.6 hours 

per week and they typically saw 106 patients during this period. Most (76.1%) participants 

worked with one or more health professionals within their family practice (Table 7). The 

most common type of health care professionals was nurses (65.7%), pharmacists (35.8%) 
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and nurse practitioners (22.4%). Almost a quarter of participants worked with no other 

health professionals in their current practice.  

Outside of their family practice, most participants indicated that there were one or 

more other health professionals in their community (Table 8). Public or private counseling 

was the most frequent type of health professional reported followed by pharmacy and 

dentistry services. Services specifically for seniors were available in 67.2% of participant 

communities and 52.2% had self-help groups within their community. Only 53.7% of 

participants had access to medical evacuation (medevac) services, which was surprising given 

the isolation and remoteness of many of the participant’s communities. Not surprisingly, 

specialist mental health providers were not available in most participants’ communities. 

Other types of health professionals mentioned by participants included visiting specialists 

such as health educators, as well as telehealth psychiatry services. Most (93.6%) participants 

worked collaboratively with other health professionals in their community on a part-time or 

full-time basis. 

Most participants had varying types of social services available in their community. 

The most frequently reported social service was educational resources (67.2%), followed by 

income support programs (58.2%), and housing services (55.2%). Other types of social 

services included programs provided through a First Nations band office, religious 

organizations, and women’s shelters. Almost 68% of participants reported that they worked 

in partnership with social services organizations or social service providers in their 

community.  

Table 6: Participant Characteristics 

 
 
 
 

  Mean (Trimmed 
mean) 

95% CI  
(Lower, Upper) 

Minimum, 
Maximum 

Total Years in Practice 15.8 (15.1) 12.9, 18.8 1, 42 

Years in This Rural/Remote Practice 9.3 (8.6) 7.2, 11.5 0, 34 

Average Hours Per Week 48.6 (48.6) 44.3, 52.9 12, 80 

Average Patients Seen Per Week 106.6 (105.2) 95.9, 117.3 35, 200 
Proportion of Patients with Alcohol 
Consumption or Dependency Issues 15.6 (13.2) 11.0, 20.3 1, 80 
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Table 7: Health Professionals on Staff in Physician’s Facility 

 
 
 

Table 8: Health Professionals and Services in the Community 

 

 
 
 
 
 
 

Provider Type 
Proportion of 

Participants (N) 
Other Health Professional 4.5 (3) 
Medical Office Assistant 6.0 (4) 
Psychiatrist 9.0 (6) 
Social Worker 11.9 (8) 
Counselor 19.4 (13) 
Nurse Practitioner 22.4 (15) 
No Other Health Professionals on Staff 23.9 (16) 
Pharmacist 35.8 (24) 
Nurse 65.7 (44) 

Provider Type Proportion of 
Participants (N) 

Health Services/Professionals 
Public or Private Counseling 91.0 (61) 
Pharmacy 85.1 (57) 
Dentist 80.6 (54) 
Seniors Services 67.2 (45) 
Self-Help 52.2 (35) 
Health Educator 50.7 (34) 
Medevac (Air Ambulance) 53.7 (36) 
Social Work 50.7 (34) 
Psychiatrist 47.8 (32) 
Psychologist 35.8 (24) 
Other Supports 20.9 (14) 
Social Services 
Education 67.2 (45) 
Income Support 58.2 (39) 
Housing Services 55.2 (37) 
Other  10.4 (7) 
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3.4.2 Alcohol-Related Harms 
 

Most participants reported that alcohol consumption was an issue in their community that 

was negatively influencing health status. When asked to rate the influence of alcohol 

consumption on population health, 62% (36) stated that alcohol had a significant impact on 

population health. The majority (95.4%) of participants reported that alcohol consumption 

was having a negative impact on their community, including a large proportion of their 

patient populations. There was much variation in participant estimates of the proportion of 

their patients with alcohol consumption or dependency issues, ranging from 1% of a patient 

population to 80%. On average, an estimated 15.6% of patients presented with alcohol 

consumption or dependency issues. Physician concerns for specific alcohol-related harms are 

presented in Table 9. The most frequently cited alcohol-related harm was alcohol 

consumption in relation to mental health issues (85.1%), followed by physical health and 

illnesses (82.1%), and relationship problems (71.6%). Alcohol-related injuries including 

motor vehicle accidents were a concern for 67.2% of participants, and 64.1% were 

concerned about alcohol consumption by youth, including one participant that noted that 

“teenager alcohol abuse is on the rise” in their community [Family Physician, #122]. Other 

alcohol-related harms identified by participants included concern for fetal alcohol syndrome 

disorder; alcohol consumption during pregnancy, and overdose, death, and seizures.   

3.4.3 Access to Substance Use Treatment Services  
 

The majority of participants reported that they had referred patients out of the community 

for substance use treatment services, however two family physician participants stated that 

they were not permitted to directly refer to detox or residential facilities which they 

attributed to limited services being available in their health authority. Physician referrals by 

service type are summarized in Table 10. Referrals to detox services were made by 70.1% of 

participants, compared to 53.7% that had referred to residential treatment services. Referrals 

to specialized mental health programs were made by 34.3% of participants, and 22.4% had 

made referrals to general specialty clinics that are typically located within larger regional 

hospitals.  

 

 

 



 
 

35 

Table 9: Physician Perceptions of Alcohol-Related Harms 

 

Of the 55 participants that referred patients out of the community, 76.3% stated that 

they experienced difficulties referring patients to treatment services. These difficulties were 

grouped into five themes during data analysis: limited service availability; wait-lists; travel 

issues and costs of treatment; service suitability issues, and patient willingness to attend 

treatment.  

 

 

 

 

 

 

 

 

 

 

                                                                                 Proportion (N)   
How does alcohol consumption affect the population health of your community? 
Significant Impact on Population Health Status  62.1 (36) 
Moderately Important 27.6 (16) 
Slightly Important 10.3 (6) 
Not Important 0 (0) 
Do you believe alcohol consumption is having a negative impact on your 
community? 
Yes 95.4 (62) 
Alcohol-Related Harms 
Mental Health Issues 85.1 (57) 
Physical Illness 82.1 (55) 
Relationship Problems 71.6 (48) 
Injuries including AVIs 67.2 (45) 
Youth Consumption 64.2 (43) 
Crime 32.8 (22) 
Child Abuse 31.3 (21) 
Rowdiness 25.4 (17) 
Other 9.0 (6) 

 



 
 

36 

Table 10: Physician Referrals and Referral Challenges 

  Proportion (N) 
Referred Patients out of the Community for Treatment: Yes 87.3 (55) 
Experienced Difficulties Referring Patients for Treatment: Yes 76.4 (40) 
Referral Types 
Detox Referral 70.1 (47) 
Residential Treatment Referral 53.7 (36) 
Specialized Mental Health Referral 34.3 (23) 
General Hospital Referral 32.8 (22) 
Specialty Clinics (General) Referral 22.4 (15) 
Other type of Treatment Referral 10.4 (7) 
Types of Difficulties 
Limited Services to Refer to  60.0 (24) 
Wait-lists 50.0 (20) 
Costs 25.0 (10) 
Travel/Transportation issues 22.5 (9) 
Service Suitability Concerns 10.0 (4) 
Patient Willingness to Attend Treatment 7.5 (3) 

 

3.4.4 Limited Services 
 

Limited services were reported as a challenge by 40 participants (60%) that had experienced 

difficulties referring patients for treatment. Some participants framed limited service 

availability in the context of their patient’s medical needs, as well as different therapeutic 

approaches and intensity of services. A lack of detox and residential services were mentioned 

by several participants. One participant framed the lack of services in relation to their 

practice and current community resources: 

“We have several patients with history of difficult detox including violence, 
needing levels of sedation during detox that are unsafe to administer with 
the resources we have.  It is impossible to find a hospital/ICU/detox 
facility to detox them.” [Family Physician, #113] 

 
Residential services were mentioned by many participants as unavailable despite need among 

their patient populations for intensive substance use treatment. Participants often framed 

limited services in reference to regional health centres outside of the community, which were 

typically viewed as having inadequate resources to accommodate rural patients. One 

participant described their perception of services available outside of the community: “there 

really isn't much in terms of trauma informed, detox and addiction services. Patients referred 
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out of town would need residential resources which aren't available.” [Family Physician, #214]  

Where there are services such as residential treatment provided, many participants reported 

significant wait-lists and an inadequate number of beds to accommodate current demand. 

The lack of immediate services for patients was framed by one participant as “[there are] not 

enough spaces to get them into a treatment program soon after they make the choice for 

help.” [Family Physician, #301] 

3.4.5 Wait-lists 
 

Long waiting lists for substance use treatment services in regional health care centres were 

reported by 50% of participants as a challenge. Wait-lists were frequently described by 

participants as ‘too long’ resulting in “very poor access to inpatient mental health/addictions 

services.” [Family Physician, #285] Several participants noted that they had “difficulties getting 

beds in a timely fashion,” [Family Physician, #037] and there was concern among participants 

that the wait for service could negatively influence patient willingness to enter treatment at a 

later date: “usually there is a wait for admission during which a patient's alcohol abuse 

problem may relapse” [Family Physician, #169] 

3.4.6 Travel & Costs of Treatment 
 

The high costs of travel and treatment were reported by 47.5% of participants as a challenge 

to referring patients to secondary or tertiary level substance use treatment services. The 

significant travel required to attend treatment in urban health care centers often stemmed 

from feelings of distance, for example: “we feel isolated in our rural area.” [Family Physician, 

#178] The challenge of having to travel for treatment was also described in relation to 

treatment entry requirements that may require abstinence or previous enrollment in a detox 

program that may require time off work or additional travel outside of the community: 

 
“Patient needs to be sober to go to detox. Transportation of patient to 
detox is very challenging. Patient needs to see counselor and be sober 2 
weeks to gain admission to residential facility - very challenging. One 
counselor tried to start program where we would admit 4-5 days for 
acute detox then go home with multiple supports. [Our Health 
Authority] would not give us money/funding to staff these beds.” 
[Family Physician, #298] 
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Many participants described the costs associated with travel as a challenge to treatment 

adherence when referring patients, such as the costs of gas as well as accommodations upon 

arrival. It was noted that patients may not be able to drive themselves to treatment, and 

“patients [may be] unwilling or unable to travel due to limited income, transportation or 

commitments at home.” [Family Physician, #112] 

 Having to travel for treatment was also conceptualized by participants in reference to 

leaving the community and one’s family, job, and other social supports. Several participants 

reported that convincing patients to attend services that are only available far away from the 

community was a major issue in relation to treatment adherence. As one participant 

described, “referring [is not] not an issue, its distance, people refuse to go to distant place for 

treatment.” [Family Physician, #999] Once a patient did travel for treatment, some 

participants described a “disconnect between treatment and life back home.”  [Family 

Physician, #060] When patients returned to their rural community, some physicians described 

transitioning back to their regular life as a difficult process. One participant observed, 

“relapse on return [to community] from treatment is the rule rather than exception. We want 

local treatment.” [Family Physician, #038] 

3.4.7 Service Suitability Issues 
 

Service suitability concerns were identified as an issue by 10% of participants who had 

experienced difficulties referring patients for substance use treatment. Several participants 

framed service suitability concerns in reference to the therapeutic approach and health care 

environments patients experienced in urban centres, particularly in reference to youth and 

First Nations persons. Two participants described the challenges they encountered when 

referring patients to urban areas for substance use treatment services: 

 
“Sending a 16 year old teenager with pot dependency and self-harm 
threats to a psych unit for evaluation - sitting/sleeping with hardwired 
mental patients - kind of over the top. “Why do you send me to a place 
full of crazy people?” one patient asked.” [Family Physician, #050] 
 
“We have also had difficulty with hospitals in the city stereotyping our 
patients as alcoholics when they were not and missing important health 
problems as a result (Mental illness, brain injury).” [Family Physician, 
#113] 
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Participants also expressed concern for services available to First Nations persons, both 

within rural communities and in urban health centers. Several participants highlighted the 

need for services to be trauma informed in reference to the legacy of the residential school 

system on the health and wellbeing of First Nations peoples throughout BC:  

 
“We really need available to us outpatient trauma-informed addiction 
services as most of our addicts are survivors of childhood interpersonal 
trauma and conventional addiction services don't work well for them.” 
[Family Physician, #214] 

 
In addition, one participant also noted the challenge of confidentiality and anonymity in 

reference to use of existing substance use treatment services available within rural 

communities. In this participant’s region, “each First Nations Reserve has its own alcohol 

counselor but not everyone will agree to see them, citing close family (blood) relations, or a 

lack of (fear of) confidentiality.” [Family Physician, #298] Confidentiality concerns were 

viewed as potentially limiting usage of existing services and supports within First Nation 

communities and surrounding rural areas, making it difficult for persons with substance use 

problems to seek and obtain treatment close to home. 

3.4.8 Patient Willingness 
 

Patient willingness to enter treatment was cited as a referral difficulty by only a small 

proportion of participants. Patient readiness to change was viewed as a key challenge for 

these participants when referring patients to specialized substance use treatment:  

 “This is a big problem. I'm not sure which is a bigger barrier; the 
patient or finances/access. Always a challenge. There are.. good 
resources to ask for advice …  docs who I've worked with in training, 
but sometimes no matter how good the advice, the patient is not 
willing.” [Family Physician, #330] 

 

However, patient willingness to modify existing substance use consumption was not viewed 

in isolation from the other factors that negatively impacted patient adherence to treatment 

plans that involved a referral. Several participants stated that patient willingness to attend 

treatment was not just based on the desire to change, but a variety of factors including the 

need to maintain employment and care for children or family members, which prevented 

persons with alcohol-related issues from leaving the community for services. 
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3.5 Discussion 

3.5.1 Perceptions of Alcohol Consumption and Health Status 
 

Most family doctors in this study were aware of the significant impact of alcohol 

consumption on physical and mental health. Unlike much previous research, many 

participants in this study seemed to show empathetic attitudes towards high-risk alcohol 

consumers, and a willingness to diagnose, treat and refer patients to substance use treatment 

services (Rush et al., 1994). Studies from Canada, US, and other developed countries have 

previously found health professionals stigmatize alcohol consumption, making them 

reluctant to view alcohol consumption issues as a medical problem as opposed to a moral or 

personal responsibility issue (Duru et al., 2010; Lawrence, Rasinski, Yoon, & Curlin, 2013; 

Lovi & Barr, 2009; van Boekel, Brouwers, van Weeghel, & Garretsen, 2013). These studies 

have also found that many health professionals, including GPs, lack the requisite education, 

experience, confidence or awareness of applicable diagnostic tools to effectively diagnose 

and treat alcohol consumption or dependence issues (Deehan, Templeton, Taylor, 

Drummond, & Strang, 1998; Friedmann, McCullough, Chin, & Saitz, 2000; Kahan, Midmer, 

Wilson, & Borsoi, 2007; Lock, Kaner, Lamont, & Bond, 2002; Roche, 1996; Rush et al., 

1994; Rush, Powell, Crowe, & Ellis, 1995). While it is beyond the scope of this study to 

measure GP competencies in relation to diagnosis, screening, and brief interventions, the 

physicians included in this study were generally concerned about the impact of alcohol 

consumption and related harms on their patient populations, and were willing to refer 

patients to substance use treatment services. 

3.5.2 Alcohol-Related Harms in Rural and Remote Areas 
 

The most frequently reported alcohol-related harm was the impact of alcohol consumption 

on mental health status. This is not surprising as persons with mental health issues are much 

more likely to become alcohol dependent, and likewise persons with alcohol dependency are 

much more likely to develop mental health related problems in comparison to the general 

population (Jane‐Llopis & Matytsina, 2006). The second most frequently reported alcohol-

related harm was concern for the impact of alcohol consumption on physical health. 

Participant concern for the physical health related consequences of alcohol consumption 
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could be attributed to the etiology of many life threatening and debilitating diseases that are 

linked to alcohol consumption (Krenz & Korthuis, 2012; Ronksley, Brien, Turner, Mukamal, 

& Ghali, 2011). Alcohol-related injuries were a concern for 67.2% of participants. Living in a 

rural community has been found to be associated with increased risk of alcohol-related 

injury, especially motor vehicle accidents (Blatt & Furman, 1998; Kmet & Macarthur, 2006). 

Similarly, youth consumption of alcohol was a concern for 64.2% of participants. This is 

consistent with previous research that has found higher rates of alcohol consumption by 

Canadian youth in rural versus urban communities (Graham, Ward, Munro, Snow, & Ellis, 

2006; Jiang, Li, Boyce, & Pickett, 2008). 

3.5.3 Referral Patterns & Difficulties 
 

The majority of physicians surveyed in this study had referred patients out of their 

community for treatment, mainly to detox and residential treatment facilities. Of these 

participants, 76% experienced difficulties referring patients to treatment. These referral 

difficulties were attributed to factors that are both related and unrelated to living in a rural 

community. The two difficulties most associated with living in a rural community were the 

cost of obtaining treatment, and travel and transportation issues. These findings are 

consistent with previous studies that have found that rural physicians experience more 

barriers to providing and referring patients to specialists or tertiary level services, and the 

more isolated the community, the greater the challenges (Brems, Johnson, Warner, & 

Roberts, 2006). These findings are also consistent with previous Canadian research that has 

found that urban residents are much more likely to access specialist services and had a higher 

number of visits with specialists compared to rural residents (Dunlop, Coyte, & McIsaac, 

2000). 

The costs associated with obtaining treatment were reported by many participants to 

be a key challenge in referring patients to substance use treatment. Not only was the cost of 

travel reported to be an issue, but also the ‘opportunity cost’ associated with taking time off 

of work or ending current employment altogether, particularly in the context of substance 

users with dependents such as children or parents that rely on their support (Sexton, 

Carlson, Leukefeld, & Booth, 2008). This could be particularly difficult for some patients in 

the context of declining industries in many rural communities that have resulted in high rates 
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of unemployment; the outward migration of young people; high rates of seasonal or 

temporary employment, and low family incomes (Singh, 2002; Williams & Cutchin, 2002).  

Travel or transportation to urban areas was reported as a difficulty by many 

physicians that had referred their patients to substance use treatment. Distance to treatment 

has been historically identified as a significant barrier to obtaining mental health and 

substance use services, especially specialist or tertiary level care for residents of rural 

communities (Berends, 2010; Jackson et al., 2006; McDonald & Conde, 2010). Previous 

research has found that many patients have difficulty travelling to treatment due to a lack of 

public transportation (Bull, Krout, Rathbone‐McCuan, & Shreffler, 2001). Similarly, roads 

impeded by weather are also an issue, and some communities are only accessible during 

periods of the year by air or ice roads, making it exceptionally difficult to travel during this 

time to regional health centres for treatment (Joseph, Skinner, & Yantzi, 2013). 

Participants reported several other referral difficulties that may not be unique to 

physicians in rural areas, such as wait-lists, limited services to refer to, and service suitability 

concerns. Many participants reported a lack of substance use specific services – particularly 

detox and residential care services – which have been reported as services in need of 

improvement by the British Columbia Medical Association (British Columbia Medical 

Association, 2009). While it is unknown how long patients wait for treatment in BC, a 

Vancouver study of street involved youth found “excessively long waiting lists” for 

treatment (Hadland, Kerr, Li, Montaner, & Wood, 2009). Waiting for services can be 

detrimental to recovery by decreasing motivation for treatment, and future treatment 

adherence (Carr et al., 2008; Hoffman, Ford, Tillotson, Choi, & McCarty, 2011; Redko, 

Rapp, & Carlson, 2006). Additional research is needed in BC to measure the length of wait-

lists, and the number of individuals currently waiting for treatment, in a similar manner to 

the work completed in Ontario (Pascoe, Rush & Rotondi, 2013). It would also be 

advantageous to calculate the number of persons from rural communities waiting for 

treatment, and treatment outcomes for this population. 

Several participants in this study also expressed concern about the suitability of 

existing substance use treatment services for specific populations such as youth. Adult 

services may not meet the needs of youth requiring treatment, and youth are particularly at 

risk if they are travelling without family due to the need to leave the community for services 
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(Muck et al., 2001). Youth with substance use problems may have different challenges than 

adults, and are a particularly vulnerable population because substance dependency issues 

develop much faster among this population, and they are more likely to develop co-morbid 

mental health and substance use issues compared to adult populations (Brook, Brook, 

Zhang, Cohen, & Whiteman, 2002; Roberts, Roberts, & Xing, 2007; Tarter, 2002). 

Additional research is needed to understand the pathways to care for youth with substance 

use issues from rural communities, and the services and supports that are most effective at 

supporting youth if and when they need to travel for treatment. 

3.6 Limitations 

There are several limitations to this study. Study participants are likely not representative of 

all rural physicians in BC because of varying community characteristics including geographic 

isolation, population size, and the time that physicians have lived and practiced in the rural 

communities included in this study. Secondly, the response rate may have been impacted by 

the accuracy of the list of family physicians derived from the College of Family Physicians of 

Canada database. The choice of follow up via mail may have also influenced the response 

rate compared to multiple follow up telephone reminders which have been used in similar 

studies (Anderson et al., 2003; Thommasen et al., 2001). The data collected in this study are 

based on physician perceptions of access to treatment and may not be representative of 

trends in secondary and tertiary level use by persons with AADs or patient experiences 

accessing care.  

3.7 Conclusion 
 

Most physicians in this study reported significant awareness of, and concern for, alcohol-

related harms, but difficulty referring patients to substance use treatment. While there was 

great concern for alcohol consumption and its impact on health status, most rural physicians 

reported problems referring patients to substance use treatment services in secondary or 

tertiary level settings outside of their community. The most frequently reported referral 

difficulties were limited services and wait-lists, which were compounded by the need to 

travel and leave the community, making it exceptionally difficult for rural patients to obtain 

required services and supports. Building on the results of this project, additional study is 

needed into patient pathways to care in rural communities to develop strategies for 
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addressing referral difficulties that encourage health care utilization for alcohol-related 

problems. 
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Chapter 4: Community Index of  Alcohol-Related 
Harm for British Columbia, Canada [Study C] 

 

 

 

 

 

 

 

 

4.1  Abstract 
 
Introduction: An index of alcohol-related harm was developed at the Local Health Areas 

(LHAs) scale (N=89) to study regional distributions, and geographic variations, in alcohol-

related harm for BC. 

 

Method: Four categories of indicators were modeled that are indirect and direct measures of 

alcohol-related harm: rates of self-injury; alcohol consumption; alcohol-related morbidity, 

and alcohol-related mortality. Data were analyzed using Principal Component Analysis 

(PCA) to identify important indicators of alcohol-related harm and understand how these 

indicators correlate to one another. Cronbach’s alpha was used to test the reliability of each 

of the components identified, and the PCA values were used to weight the indicators for the 

final index. The final index scores by LHA were then inputted into ArcGIS to examine 

spatial autocorrelation using Morans I and Getis-Ord-Gi. 

 

Results: There were nine alcohol-related harm indicators included in the final PCA model 

that accounted for 74.6% of the variance (including outlier LHAs). Indicators were grouped 

into three ‘components’ and these estimates were used to calculate the final index of alcohol-
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related harm. The results of the index and spatial autocorrelation tests showed significant 

geographic variations and clustering of high and low values of alcohol-related harm by LHA. 

LHAs along the northern coastal areas of BC had some of the highest scores, whereas LHAs 

in the Vancouver and Fraser Health areas had some of the lowest scores of alcohol-related 

harm in the province.  

 

Conclusion: The findings of this study show that there are geographic variations in alcohol-

related harm throughout BC, and that the choice of indicators used to estimate harm can 

influence the geographic patterns identified.  These results add to the growing body of 

research that has found that substance use related harms disproportionately negatively affect 

the health and wellbeing of rural communities. 

4.2 Introduction 
 

There has been a growing interest in the distribution of alcohol-related harms in BC in the 

context of the introduction of new regulations that increased the minimum price of alcohol, 

and permitted the creation of private liquor stores (Stockwell, Auld, Zhao, & Martin, 2012; 

Stockwell et al., 2013; Treno et al., 2013). Within the context of these changes, there has 

been a focus on improving our understanding of the geographic distribution of alcohol-

related harms and measuring potential service need for substance use treatment services at 

the population level (Stockwell et al., 2011). A variety of research methods have been used in 

the past to study rates of alcohol-related harm and measure potential substance use 

treatment need among the population (Crook & Oei, 1998). Some research studies have used 

demand oriented methods based on predicting future treatment needs from past utilization, 

however this method has many limitations due to traditionally low utilization of services by 

persons with heavy alcohol consumption. Other research studies estimated ‘in need’ 

populations by applying estimates of service use from the literature, and modeling them to 

the results of cross-sectional survey data (Rush, 1990). Another approach that has been 

frequently used estimates service need via alcohol consumption as a proxy for measuring the 

number and proportion of drinkers that may require substance treatment services. Much of 

this work has used liquor sales data to model consumption patterns using the Ledermann 
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lognormal distribution, and Gamma and Weibull distributions (Kehoe, Gmel, Shield, Gmel 

& Rehm, 2012; Shield, Taylor, Kehoe, Patra & Rehm, 2012).  

In addition to the methods previously outlined, there has also been much research 

completed using what has been described as the ‘social indicators approach’ which was used 

in this project (Crook & Oei, 1998; Gregoire, 2002; McAuliffe, LaBrie, Lomuto, Betjemann 

& Fournier, 1999). Projects that use this methodology generally model data using factor 

analysis to estimate alcohol-related harm, and indirectly measure potential need for alcohol 

treatment services at various geographical scales (Beshai, 1984; Dietze et al., 2000; Sherman, 

Gillespie & Diaz, 1996). These studies have been mainly completed in the US and Australia, 

and the results of these projects have been used for guiding resource allocation and planning 

substance use treatment services (McAuliffe & Dunn, 2004; McAuliffe, Woodworth, Zhang 

& Dunn, 2002).  

4.3 Research Objective 
 

The objective of this study was to build a community index of alcohol-related harm in BC 

using the social indicators approach previously described. The index measures rates of 

alcohol-related harm across 89 LHAs in BC, and estimates the relationship between variables 

using PCA in SPSS 22 (Hinton, Brownlow & McMurray, 2004). The ‘social indicators’ 

approach was chosen as the optimal method for modeling geographic variations in alcohol-

related harm due to the robust data available at the LHA level from CARBC, Statistics 

Canada, Vital Statistics BC, and the applicability of the index to health planning efforts in 

BC. Similarly, there is a strong history of this research method being used in developed 

countries such as the US to create indexes of alcohol-related harm to guide need-based 

planning exercises and resource allocation (Dietze et al., 2000). 

4.4 Methods 
 

Quantitative research methods were used to build an index of alcohol-related harm for BC 

using data from a variety of sources that were modeled to rank rates for each variable per 

LHA, and calculate the contribution of each indicator to the total variance of the model. 

Analysis was completed at the LHA level because it is the smallest geographical scale 

available for most alcohol-related data that is collected in BC. LHAs were created in 1997 
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from school district boundaries, and can be aggregated to correspond to HSDAs (N=16), 

which can be further aggregated to Regional Health Authorities (N=5) for health policy and 

planning exercises (DataBC, nd).  This study was approved by the University of Victoria 

Research Ethics Board (Protocol Number: 13-263).  

4.4.1 Measures 
 
The indicators used to develop the index were selected in reference to other projects that 

have measured alcohol-related harm (Beshai, 1984; Dietze et al., 2000; Gregoire, 2002; 

McAuliffe, Woodworth, R., Zhang & Dunn, 2002; Sherman et al., 1996).  All of the 

indicators selected for this project are highly correlated with alcohol dependency and AADs, 

making them appropriate for estimating alcohol-related harm (Hahn et al., 2012; Norström, 

2001; Rehm et al., 2003; Stockwell et al., 2011; Stockwell, Zhao, Macdonald, Pakula, 

Gruenewald & Holder, 2009). 

The indicators used for this project were grouped into 4 categories that are described 

in Table 11: self-injury; alcohol consumption; alcohol-related morbidity, and alcohol-related 

mortality. Population density was also used as an indicator, and compared to the main 

findings to study geographic trends in alcohol-related harm. The first category of indicators 

focuses on self-injury, which has been shown to be highly correlated to alcohol consumption 

at the population level (George, 2007). Studies have estimated that there is a 4% rise in rates 

of self-harm for every 1 litre increase in alcohol consumption at the population level 

(Ramstedt, 2005). In this group of indicators, data on self-injury deaths per 100,000 residents 

by HSDA (2005/2007) and self-injury related hospitalizations per 100,000 by HSDA 

(2011/2012) were sourced from Statistics Canada (Statistics Canada, 2013). These data were 

only available at the HSDA scale, and were standardized across LHA’s based on their HSDA 

boundaries. Self-injury deaths per 100,000 were age-standardized, and data were extracted 

using the ICD-10 system for identifying alcohol-related causes of death. Self-injury related 

hospitalizations data were age standardized by HSDA using ICD-10. Data were sourced by 

Statistics Canada using BC’s Discharge Abstract Database (DADs) and National Ambulatory 

Care Reporting System (NACRS) holdings (Statistics Canada, 2013).  
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Table 11: Alcohol-Related Harm Index Measures 

 
Indicator 

Type Variable Standardization Year Source 

Geography Population Density km2 2006 Statistics Canada  

Alcohol 
Consumption 

Litres of Alcohol Consumed Per 
Person* LHA population 2012 BC Stats 

Dollars Spent on Alcohol Per 
Person* LHA population 2012 BC Stats 

Liquor Outlets Per 1,000  LHA population 2012 CARBC 

Self-Injury 

Suicide and Self-Injury Deaths Per 
100,000* 

HSDA population; Sex; 
Age 2005/2007 Statistics Canada 

Self-Injury Hospitalizations* HSDA population; Sex; 
Age 2011-2012 

DAD, OMHRS, 
NACRS, CIHI, 
MED-ECHO 

AAD 
Morbidity 

Alcohol Attributable hospital 
morbidity Per 100,000* LHA population; Sex; Age 2011 CARBC 

Average hospital morbidity rate 
year to year change  LHA population 2002-2011 CARBC 

AAD 
Mortality 

Alcohol Attributable Mortality Per 
100,000* LHA population; Sex; Age 2011 CARBC 

Standardized Mortality Ratio* LHA population; Sex; Age 2007-2011 Vital Statistics BC 

AAD Mortality Potential Years of 
Life Lost* LHA population; Sex; Age 2007-2011 Vital Statistics BC 

Average mortality rate per 100,000 
year to year change* LHA population; Sex; Age 2002-2011 CARBC 

* Indicator included in final model. 

 

The second category of indicators focuses on alcohol consumption and alcohol 

availability. Per capita rates of alcohol consumption are important indicators of potential 

need for substance use treatment and alcohol-related harm. Above average rates of 

consumption relative to the population indicates that more alcohol is being consumed within 

a jurisdiction, increasing the risk of the population developing AADs (Jellinek, 1959; Skog, 

1980). Access to alcohol is also highly related to alcohol-related harm. Data on per capita 

liquor stores per 1,000 by LHA (2012) were sourced from CARBC (CARBC, 2014b). These 

data were included in the model because previous research has found that an increase in the 
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outlet density of liquor stores is associated with increased alcohol-related mortality (Popova, 

Giesbrecht, Bekmuradov & Patra, 2009; Stockwell et al., 2011).  

The third category of indicators measure alcohol-related morbidity using 2002-2011 

hospital data obtained from CARBC via the BC Ministry of Health. Alcohol-related 

discharges were identified using ICD-10, and age and sex standardized per 100,000 by LHA 

(CARBC, 2012c). The first hospital morbidity variable “Alcohol attributable hospital 

morbidity per 100,000” used data from the latest year it is available (2011), and the second 

hospital morbidity variable measures the average year-to-year changes in hospital admissions 

from 2002-2011. The second hospital morbidity measure was included in the model because 

it helps identify LHAs with emerging needs as shown in year-to-year increases in the rate of 

hospital admissions for AADs by LHA per 100,000. Hospital morbidity for AADs is a 

strong measure of alcohol-related harm because admissions are related to alcohol-related 

health problems caused by high ethanol consumption. 

The fourth category of indicators focuses on alcohol-related mortality. Data on 

alcohol-related mortality per 100,000 by LHA from 2002-2011 was sourced from CARBC. 

These data were age and sex standardized, and mortality cases were identified using ICD-10. 

The first variable (“Alcohol attributable mortality per 100,000”) measures rates of alcohol-

attributed mortality by LHA from 2011, whereas the second variable using this data 

(“Average mortality rate per 100,000 year to year change”) measures year-to-year changes to 

identify LHAs with increasing or decreasing annual rates of alcohol-related mortality. Data 

for the third and fourth variables in this category were sourced from Vital Statistics BC. The 

Standardized Mortality Raito (SMR) for alcohol-related illnesses is age, sex and population 

standardized, and the SMR measures the ratio of expected to observed deaths due to alcohol 

by LHA. ‘Expected deaths’ are calculated by LHA in reference to rates of mortality by age 

and sex for BC due to alcohol, whereas ‘observed deaths’ are the actual number of deaths by 

age group by LHA (Vital Statistics BC, 2011). The alcohol-related SMR by LHA for 2011 

was included in this project because it is a strong indicator for identifying LHAs with above 

average rates of mortality in reference to other LHAs in the province. Similarly, the PYLL 

measure associated with the SMR indicator was also included because it is sensitive to the 

age of death, which is useful for identifying LHAs with more alcohol-related mortality 

among young people. While similar, rates of mortality per 100,000 and the SMR for 2011 
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were both included in the index because they measure mortality using different methods, and 

we wanted to feed both into the PCA (Factor Analysis) model to determine which measure 

was more correlated to other measures of alcohol-related harm.   

4.4.2 Data Analysis  
 

The first step in the data analysis was to rank LHAs by each indicator. Data were collected 

for each of the measures at the LHA scale, and standardized into rates (if not already 

completed) to facilitate comparison between LHAs regardless of population size. Rates by 

LHA for each measure were then transformed into z scores using 𝑧𝑧𝑖𝑖 =  𝑥𝑥𝑖𝑖−𝜇𝜇
𝜎𝜎

 to determine 

the rank of the rate per LHA in relation to the mean for all LHAs (White, 2010).  The 

second stage of data analysis was to run PCA in SPSS 22. The purpose of PCA was 

compress the indicators into three ‘components’ (indicators), and analyze the structure of the 

observations to determine what variables ‘grouped’ together (using a correlation matrix), and 

identify any variables that were irrelevant to the model. PCA was run in several iterations to 

identify irrelevant variables and outlier LHAs. The first PCA model identified outlier LHAs, 

and in the second and third round, PCA models were run with and without these outlier 

LHAs to identify relevant indicators despite the inclusion of outliers within the dataset. After 

multiple iterations that identified irrelevant variables that were excluded, the final PCA 

model was run with and without outlier LHAs. To ensure the appropriateness of PCA, 

sampling adequacy was measured using the Kaiser-Meyer-Olkin (KMO) test to confirm that 

the model was appropriate. Barlett’s Test of Sphericity was used to measure whether 

correlations between variables are significant using Pearson’s Chi2 test. Cronbach’s alpha (α) 

was calculated to measure the reliability of the estimates derived for each component. 

 To calculate the final index values, the original z-scores for each variable by LHA 

were multiplied by their respective component scores that were generated in PCA to 

appropriately ‘weight’ the variables for the index. Variables were weighted using the 

component scores generated from PCA because some variables were more important 

(correlated) than others. After the final index was tabulated, the index scores by LHA were 

inputted into ArcGIS to examine spatial autocorrelation in the data. Spatial weights were 

created due to the geographic composition of LHAs in BC to ensure LHAs had sufficient 

‘neighbors’ to run global and local spatial autocorrelation models. We ran global (Morans I) 
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and local (Getis-Ord-Gi) models with and without the spatial weights to test their impact on 

the results of each test. Spatial weights narrowed the Morans Index scores and clustering of 

hot/cold-spots, but statistical significance remained (p<.05).  

4.5 Results 

4.5.1 Fitting the Model 
 

The alcohol-related harm indicators described in Table 11 were analyzed in the sequence 

outlined in Figure 6. Data were transformed into z-scores by variable and a diagnostic PCA 

model was run to identify outlier LHAs that had outcome z-scores exceeding +/- 3.0 by 

variable. There were 8 outlier LHAs identified in the original model that were mainly from 

the Vancouver Coastal Health Authority (Vancouver City Centre, Vancouver Downtown 

East-side, Vancouver Midtown, Vancouver South and Central Coast LHAs) and Fraser 

Health (Surrey and South Surrey LHAs). The Telegraph Creek LHA was also identified as an 

outlier and is located in the Northern Health Authority. Two of these outlier LHAs had 

outcome z-scores in above +3.00 that indicates these areas (Telegraph Creek and Central 

Coast LHAs) have rates of alcohol-related harm much greater than other LHAs. In contrast, 

the six remaining outlier LHAs, which are mainly located in urban or semi-urban areas, had 

z-scores below -3.00 which indicates that they have much lower rates of alcohol-related 

harm compared to other LHAs (Vancouver City Centre, Vancouver Downtown East-side, 

Vancouver Midtown, Vancouver South, Central Coast, Surrey, and South Surrey LHAs). 

After the identification of outlier LHAs, a second diagnostic PCA model was run with and 

without outliers to determine if there were variables in the model that could be removed to 

improve reliability. Population density and the average hospital morbidity year-to-year 

change variables were found to not be correlated to other indicators (as shown in 

communality values below .5), and were subsequently removed from the model. After 

another PCA iteration, the liquor outlet density variable was also identified as not correlated 

to other measures and omitted from further data analysis. The final PCA model containing 

all the remaining variables was run with and without outlier LHAs, and both models 

indicated strong sampling adequacy (Kaiser-Meyer-Olkin Measure =.68, .68) and significant 

variation by LHA (Chi2=412.4, p<.001; Chi2=458.8, p<.001). 
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4.5.2 Final PCA Model 
 

In the final PCA model, the alcohol-related harm indicators accounted for 74.6% (including 

outlier LHAs) and 77.4% (excluding outlier LHAs) of the variance which is described in 

Table 12. Each indicator was grouped into 1 of 3 main ‘components’ derived from the PCA 

that is outlined in Figure 7. The final factor loadings are listed in Table A-5 (Appendix B). 

The first ‘component’ of the PCA model (including data from outlier LHAs) accounted for 

the largest proportion of the variance (35.1%). The first component was comprised of 5 

indicators that were highly correlated to one another: self-injury deaths, self-injury 

hospitalizations, alcohol-attributable morbidity, SMR, and PYLL.  The first component was 

found to be highly reliable based on Cronbach’s α=.9, and component values were mapped 

by LHA as shown in Figure 7. LHA’s with the highest Component 1 values were: Central 

Coast (z=3.2); Telegraph Creek (z=2.9); Queen Charlotte (z=2.5), and Nisga’a (z=2.5). The 

LHAs with the lowest Component 1 values were South Surrey (z=-1.5); Vancouver-

Midtown (z=-1.5), and Vancouver South (z=-1.5). 
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Figure 6: Data Analysis Process 
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The second component of the PCA model accounted for 22.6% of the variance and 

was comprised of two variables: alcohol-attributed mortality per 100,000 and alcohol-

attributed mortality yearly average change. The results of this component were also found to 

be highly reliable (α=.7), but more heterogeneous than the other two components with 

values ranging from +4.9 (Central Coast) to -4.6 (Snow Country).  The LHAs with the 

highest values were: Central Coast (z=4.9), South Cariboo (z=1.6), and Revelstoke (z=1.4). 

The third component of the final PCA model accounted for 16.8% of the variance, 

and was made up of two variables that were highly correlated: per capita dollars spent on 

alcohol, and litres of alcohol consumed. Cronbach’s alpha values for this component were 

reportedly less than the first two components, but still moderately reliable (α=.6). There was 

greater variation in the range of values by LHA and the geographic distribution of high 

values for Component 3 were much different than the first two components. LHAs with the 

highest Component 3 values were: Cowichan (z=3.6); Howe Sound (z=3.1); Southern 

Okanagan (z=2.2) and Princeton (z=1.8). In contrast, LHAs with the lowest Component 3 

values were: Vancouver Downtown (z=-1.7); Vancouver City Centre (z=-1.9), and 

Vancouver Island West (z=-2.9).  

 

Table 12: Variance Explained by Alcohol-Related Harm Index Measures 

 
Including Outlier LHAs Excluding Outlier LHAs 

Component  Total % 
Variance 

% 
Cumulative 

Variance 
Total % 

Variance 

% 
Cumulative 

Variance 
1 3.2 35.1 35.1 3.3 36.8 36.8 
2 2.0 22.6 57.8 1.9 21.8 58.6 
3 1.5 16.8 74.6 1.7 18.1 77.4 

Kaiser-Meyer-Olkin Measure  0.7 0.7 
Chi-Square Value 412.4*** 458.8*** 
* p<.05 **p<.01 ***p<.001   
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Figure 7: Maps of Local Health Areas by Principal Components 1, 2 and 3 
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4.5.3 Index of Alcohol-Related Harm: Index Values 
 

The final index of alcohol-related harm was calculated by applying the component values to 

the z-scores of each variable by LHA. These values were then summed to calculate an 

overall index of alcohol-related harm for BC. The index scores by LHA are listed in Table  

A-4 and mapped by LHA in Figure 8. A positive index value suggests greater alcohol-related 

harm than other LHAs, whereas a negative index value indicates less alcohol-related harm 

than other LHAs. LHAs with the highest index values were predominantly rural coastal 

communities (Central Coast LHA=+15.8; Queen Charlotte LHA=+11.3; Vancouver Island 

North=+9.3) whereas LHAs with the lowest index values were generally located within large 

urban areas (Richmond=-9.4; Vancouver-Westside=-8.2; Burnaby=-8.0). 

 

Figure 8: Maps of Final Index Scores and Hot Spot Analysis by LHA 
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4.5.4 Index of Alcohol-Related Harm: Spatial Autocorrelation 
 

Spatial autocorrelation was used to study the geographic distribution of high and low index 

scores by LHA using ArcGIS. Spatial weights were created to account for island-based 

LHAs, and LHAs with less than four neighbors. Global Morans I indicated high clustering 

with (Morans Index=.5, z-score=7.0, p<.001) and without (Morans Index=.5, z-score=7.8, 

p<.001) the spatial weights applied. Expanding on this finding, the Getis-Ord-Gi Hot Spot 

analysis was used to identify clusters of LHAs with high and low values as described in 

Figure 8. There was a high clustering of LHAs with low-index values (‘Cold-spots’) in the 

lower Mainland Area surrounding Vancouver and the Fraser Valley into the Southern 

Interior. There were also clusters of LHAs with low-index values in Central and Southern 

Vancouver Island. In contrast, there were clusters of LHAs with high index values 

(‘Hotspots’) in North Vancouver Island, the North Shore, and Northwestern LHAs along 

the coast (including the Queen Charlotte Islands).   

4.6 Discussion 

4.6.1 Fitting the PCA Model 
 

Twelve variables were initially entered into the first diagnostic PCA model and three 

indicators were subsequently omitted due to low correlation: population density; year-to-year 

hospital morbidity change, and liquor outlet density. The population density and the year-to-

year morbidity change variables may have been excluded due to a lack of variability in rates 

per LHA. This could have been improved through the use of data at a smaller spatial scale, 

and a more robust measure of yearly changes in hospital morbidity due to alcohol 

consumption. Liquor outlet density per LHA was also excluded contrary to much existing 

research that suggests that high liquor outlet densities are related to increased alcohol-related 

harms (Campbell et al., 2009). This could have been due to the spatial scale used (LHAs), 

and variations in alcohol-related harm in relation to density could have been more 

pronounced if LHAs were disaggregated in regions such as Vancouver where liquor densities 

are generally higher than the rest of the province. 

 

 



 
 

59 

4.6.2 Index of Alcohol-Related Harm 
 

The final index of alcohol-related harm was created using the estimates derived for each 

variable from the PCA to ‘weight’ the variables accordingly based on their contribution to 

the model’s variance. Spatial autocorrelation of final index values were explored using 

Morans I and Getis-Ord-Gi tests in ArcGIS. This analysis showed significant clustering of 

high values in LHAs along the Northwest coast (Figure 8). In contrast, there was a clustering 

of LHAs with low values in Vancouver, the Fraser Valley area, and South Western Interior. 

Both of these findings are consistent with previous studies of alcohol-related harm, including 

alcohol consumption, morbidity and mortality that find disproportionately higher rates of 

harm in less populated, rural BC communities (Thommasen, Hanlon, Thommasen, & 

Zhang, 2006). 

4.6.3 Grouping Indicators and Geographic Trends in Alcohol-Related Harm 
 

In the PCA models, indicators of alcohol-related harm grouped together in predictable ways 

based on their initial categorization (e.g. mortality) however geographic variations in alcohol-

related harm were not consistent by component (Figure 7). The indicators included in the 

final model accounted for a substantial proportion of the variance (77.4%), which suggests 

that indicators included in the final model are reliable and robust measures of alcohol-related 

harm.  

The first component derived from the PCA was comprised of 5 indicators related to 

self-injury, and alcohol-related hospital morbidity and mortality as measured by the SMR and 

PYLL. Component 1 accounted for the largest proportion of the variance (35.1%). 

Component 1 scores by LHA exhibited much greater variation than the other indicators as 

shown in the large range of values from +3.2 to -1.5. Most of the LHAs with high 

Component 1 values were located in rural or northern portions of the province, particularly 

in regions that would be subsequently identified as having ‘clusters’ of high values in later 

spatial autocorrelation analysis. In contrast, LHAs with the lowest Component 1 values were 

primarily close to large urban centres such as Vancouver or Surrey where rates of alcohol-

related harm were much lower. These findings are consistent with previous studies that have 

reported much higher rates of alcohol-related mortality and morbidity in rural and northern 

BC compared to urban LHAs or HSDAs (CARBC, 2012b, 2012c, 2012d). Similarly, self-
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injury related deaths and self-injury related hospital morbidity were also much higher among 

rural LHAs included in this study which is similar to past research that has found 

disproportionately high rates self-injury in rural communities (Canadian Institute for Health 

Information, 2006). Self-injury has been cited in numerous research studies and health care 

planning frameworks as a particular challenge in communities with large First Nations 

populations, which include some of the coastal LHAs described in this study with high 

Component 1 values (Adelson, 2005; Hirsh, 2006).  

 The second component derived from the PCA contained two variables: alcohol-

attributed mortality per 100,000 persons and alcohol-attributed mortality yearly average 

change. The absence of the other two alcohol-related mortality variables (SMR and PYLL) 

from this component suggests that these variables were not as equally related to self-injury as 

the SMR perhaps due to the data’s year. Component 2 was found to account for 22.6% of 

the total variance. Unlike Component 1, there was much heterogeneity in LHA scores for 

Component 2 with several values in excess of +/- 3.0. The Central Coast LHA had the 

highest score of +4.9, whereas several other rural LHAs that were previously cited in 

Component 1 as having high rates of alcohol-related harm had some of the lowest 

Component 2 scores. This is likely due to very few deaths occurring in sparsely populated 

LHAs in the one year period (2011), which makes multi-year data more appropriate for 

studying alcohol-related harm in these places. Despite this limitation, however, there was a 

clear clustering of rural LHAs with high values for Component 2, and high reliability 

indicated in the data as measured using Cronbach’s alpha (α=.7). 

 The third component derived from the PCA accounted for the smallest proportion 

of the variance (16.8%). The two indicators included in Component 3 were: per capita 

dollars spent on alcohol and the litres of alcohol consumed per person by LHA. Not 

surprisingly, many of the LHAs that had high values for this component were located in 

areas of the province that are popular tourist destinations and/or wine producers, such as 

the Cowichan Valley and Okanagan region. The LHAs with the highest Component 3 scores 

were Cowichan (z=+3.6), Howe Sound (z=+3.1), and Southern Okanagan (z=+2.2). Both 

Cowichan and Howe Sound LHAs are located close to urban areas (Victoria and 

Vancouver). These areas are traditionally vacation destinations for urban residents, where 

above-average amounts of alcohol are likely bought and consumed in the spring and summer 
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months. Similarly the Southern Okanagan LHA is a large agricultural area with many 

destination wineries that likely contribute to the amount of liquor consumed and bought in 

this LHA. Interestingly, the LHAs with the lowest Component 3 scores were all located in 

the Vancouver area (Vancouver Downtown (z=-1.7); Vancouver City Centre (z=-1.9), and 

Vancouver Island West (z=-2.9)). 

4.7 Limitations 
 

There are several limitations to this project that are mainly associated with the data that was 

used. We used the best data available, however data were sourced from different years (2005-

2012) depending on the organizational body that held or created the data. Data sourced from 

Statistics Canada on self-injury deaths per 100,000 and self-injury related hospitalizations per 

100,000 were only available at the HSDA scale, and this data was standardized across LHA’s 

based on their HSDA boundaries. It is possible that some hospital and death records were 

incorrectly coded by ICD-10, and the liquor sales data underestimates liquor consumption 

because it does not include alcohol that was created using home wine and beer making kits, 

as well as alcohol brought into BC from abroad or other provinces. There are also 

limitations associated with using the index to indirectly estimate need for treatment. The 

index does not measure whether there are sufficient resources by LHA for treatment of 

AADs, and it does not directly estimate potential demand for substance use treatment 

services. Potential demand for services is influenced by a variety of factors, including help 

seeking behaviors and willingness to enter treatment, which are beyond the scope of this 

project. 

4.8 Conclusion 
 

An index of alcohol-related harm was created for BC using the ‘social indicators’ approach 

that utilizes a variety of data to model geographic trends and identify key indicators of 

alcohol-related harm. The findings of this study show that there are geographic variations in 

alcohol-related harm throughout BC, and that the choice of indicators used to estimate harm 

can influence the geographic patterns identified. Multiyear self-injury and alcohol-attributed 

morbidity and mortality data were some of the strongest indicators in the model. These 

indicators were found to be highly reliable and stable estimates of harm in comparison to 
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single year data that can be skewed due to the small populations of some rural and northern 

LHAs. The findings of this study are consistent with previous work that has found elevated 

rates of alcohol-related harm in rural and northern areas. These results add to the growing 

body of literature that has found that substance use related harms disproportionately 

negatively affect the health and wellbeing of residents in less populated places compared to 

their urban counterparts. Additional research is needed that models spatial data using novel 

methods beyond the boundaries superimposed by LHAs, HSDAs or Health Authority level 

data. Pinpoint data would be particularly useful at modeling trends in alcohol-related harm in 

rural and northern BC where some LHAs are too large to adequately understand settlement 

patterns and the variety of individual and community level factors that impact alcohol 

consumption and alcohol-related harm. 
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Chapter 5: Regional Variations in Primary Health 
Care Utilization for Alcohol-Attributed Diseases 
in British Columbia 2001-2011 [Study D] 

 

 

 

 

 

 

 

5.1 Abstract 
 
Purpose: The purpose of this study was to examine geographic variations in primary health 

care utilization for diseases wholly attributed to alcohol consumption using physician billing 

data (MSP Information file) for BC. 

 

Method: MSP data was modeled by HSDA (N=16) and Health Authority (N=5) to examine 

geographic variations in GP consultations by persons with AADs from 2001 to 2011. Data 

was modeled by the count of cases per 10,000 residents per year by HSDA, and IRRs were 

calculated using negative binomial regression to determine the significance of yearly 

variations in AAD cases by HSDA. The frequency of utilization was calculated to measure 

yearly changes in the intensity of primary health care service use by case. 

 

Results: From January 1, 2001 to December 31, 2011 there were 690,401 visits to a GP by 

198,623 persons with an AAD in BC. After the deletion of records with missing HSDA data, 

the final sample was comprised of 676,515 visits by 192,333 persons. Over the ten-year 

period, there was a significant increase in the number of AAD cases per 10,000 at the 

provincial level, from 34.9 in 2001 to 48.2 per 10,000 in 2011. Urban HSDAs had the 
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greatest crude number of visits to GPs for AADs; however, rural and northern HSDAs had 

the highest per capita consultations for AADs. Rural and northern areas also had a greater 

proportion of AAD visits at ERs and inpatient hospital settings. 

 

Conclusion: Since 2001, there have been significant increases in the rates of AAD cases in 

all Health Authorities. Rural and northern HSDAs generally had above average rates of GP 

utilization for AADs. The results of this study suggest that alcohol-related harms are both a 

regional and provincial issue for health care planning.  

5.2 Introduction 
 

Over the past decade there has been an increasing focus on the importance of ‘place’, or 

where we live, to health status, and access and use of health care services (Bull, Krout, 

Rathbone-McCuan, & Shreffler, 2001; Carolan, Andrews & Hodnett, 2006; Curtis & Riva, 

2009; Dummer, 2008; McDonald & Conde, 2010). At the same time, there has been a 

growing emphasis on health systems approaches to understanding treatment need and 

current usage of health care services in the context of demands to improve patient care while 

containing or reducing health care costs (British Columbia Medical Association, 2009; 

Giesbrecht, Stockwell, Kendall, Strang & Thomas, 2011; National Treatment Strategy 

Working Group, 2008). Modern health systems approaches emphasize the importance of 

community-based health care services to reducing geographic and socio-economic factors 

that contribute to health inequities (Bull, Krout, Rathbone-McCuan & Shreffler, 2001; 

Buykx, Ward & Chisholm, 2013). Primary health care has been identified as one promising 

element of the existing health care system that could be leveraged to improve early diagnosis 

and treatment of substance use disorders due to the high effectiveness and low costs 

associated with GPs supporting persons with new or existing substance use problems 

(Angus, Latimer, Preston, Li & Purshouse, 2014; Fiellin, Reid, & O’Connor, 2000; 

Friedmann, McCullough, Chin & Saitz, 2000; Kaner et al., 2007).  GPs are the most widely 

available and accessible type of health care available to residents of urban and rural areas, 

and family doctors are ‘gatekeepers’ to more intensive services that require physician referral 

(French, McGeary, Chitwood & McCoy, 2000). There is usually minimal access to secondary 
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or tertiary services in rural areas, and persons often have to travel for substance use 

treatment (Williams & Cutchin, 2002).  

Minimal research has been completed on health care utilization by persons with 

AADs in Canada. Previous research has focused on hospital discharges, which represent 

only a small proportion of all health care encounters for AADs (CARBC, 2014c; Clifton & 

Carsley, 2011; Rehm, Giesbrecht, Patra & Roerecke, 2006). To address this knowledge gap, 

GP consultations for AADs in a recent 10-year period were studied to provide an enhanced 

understanding of time series trends in alcohol-related health care utilization in BC. The 

purpose of this paper was to measure regional variations in the number of cases (persons) 

and the frequency of visits from 2001-2011 for AADs using physician-billing data from BC. 

Data was presented at the ‘Health Service Delivery Area’ (HSDA) (N=16) level, which can 

be further aggregated to Health Authorities (N=5) (Figure 10). GP billing data is more 

advantageous for assessing valid regional variations in rural populations than large 

population health surveys such as the Canadian Alcohol and Other Drug Use Monitoring 

Survey (CADUMS) and the Canadian Community Health Survey (CCHS). These surveys 

produce unreliable estimates for sparsely populated areas and it is well established that 

alcohol consumption is underreported in these surveys (Health Canada, 2014; Statistics 

Canada, nd). In addition, geographic variations in access to acute care services could 

influence hospital utilization and subsequent study results that rely solely on hospital 

discharge data which have been used in the past to study alcohol-related morbidity. 

 The very limited research that has been completed on health care utilization for 

AADs suggests that are large geographic inequities in alcohol-related harms in BC. Studies 

have been conducted with alcohol sales, hospital discharges, and alcohol-related mortality 

data. Callaghan and Macdonald (2009) found rates of alcohol-related hospital separations 

decreased in Canada from 1996-2005, but drug-related separations increased, and rates of 

hospital separations for alcohol-related problems in BC exceeded the national average 

(Callaghan & Macdonald, 2009). Within BC, studies have found that there are large 

differences in per capita alcohol consumption by HSDA (CARBC, 2012b). Data from 2002-

2011 indicates that per capita alcohol consumption was the highest in HSDAs located in the 

Northern and Interior Health Authorities. Within the other two Health Authorities (Island 

Health and Vancouver Coastal Health), the North Vancouver Island HSDA and the North 
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Shore HSDA had rates of alcohol consumption far in excess of rates of consumption for 

neighboring areas (CARBC, 2012b). Similar differences are mirrored in past research on 

alcohol-related hospitalizations. Rates of hospitalization were the highest in less populated, 

rural HSDAs such as the Northwest HSDA (959.6 hospitalizations per 100,000) and the 

Northeast HSDA (634.9 hospitalizations per 100,000) (CARBC, 2012c). Per capita rates of 

hospital discharges for alcohol-related illnesses were much lower in urban areas such as 

Vancouver (321.6 per 100,000) and Richmond (315.4 per 100,000) (CARBC, 2012c). These 

trends were also found in previous research on alcohol-related mortality in BC. In 2011, 

rates of alcohol-related mortality in rural HSDAs (such as the Northwest, Northeast and 

North Vancouver Island HSDAs) were much higher than urban areas such as Richmond 

and Vancouver (CARBC, 2012d). 

5.3 Methods 

5.3.1 Data Sources 
 

Physician billing data was used to model trends in GP consultations by HSDA and Health 

Authority for 10 disease types that are wholly attributed to alcohol consumption: alcoholic-

related psychoses (ICD-9 291, 291.0-291.8); alcohol dependence syndrome (303.0); alcohol 

abuse (305.0); alcoholic polyneuropathy (357.7); alcoholic cardiomyopathy (425.5); alcoholic 

gastritis (535.3); alcoholic fatty liver (571.0); acute alcoholic hepatitis (571.1); alcoholic 

cirrhosis of the liver (571.2), and unspecified alcohol-related liver damage (571.3). The BC 

Ministry of Health approved access to and use of Medical Services data through Population 

Data BC for this study (PopDataBC, nd). This project was also approved by the University 

of Victoria’s Human Research Ethics Board (Protocol Number: 13-454).  The MSP 

Information File contains data on all claims made by fee-for-service physicians since 1985, 

and includes physicians paid at provincial compensation rates and third party payers such as 

ICBC and WorkSafeBC.  

Each record (claim) is coded with an ICD-9 code. The two main ‘visits’ and ‘cases’ 

databases were created using the steps described in Figure 9. These two databases were 

created by merging data from the MSP Collection with demographic and geographic 

information from the Registry Collection and Registry Demographics Collection (British 

Columbia Ministry of Health, 2013; British Columbia Ministry of Health 2014). Records 
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from each of these databases were matched by unique study identification numbers assigned 

to each case (‘studyids’). There were 78,373,968 records excluded because they did not have 

ICD-9 AAD classification, and a further 13,886 records removed because they were missing 

HSDA data. After these deletions, a database of 676,515 records was used as the main ‘visits’ 

file to analyze the frequency of GP visits for AADs over the ten-year period. To create the 

database of unique ‘cases’, 484,182 duplicate visits by studyid and year were identified and 

deleted. The final ‘cases’ file contained 192,333 unique individuals that had been seen by a 

GP for an AAD from January 1, 2001 to December 31, 2011.   

5.3.2 Descriptive Data Analysis  
 

The rates of cases per 10,000 were calculated using population data by year for each HSDA 

from BC Stats (BC Stats, 2014).  An ANOVA model was used to derive the Brown-Forsythe 

test statistic to determine the significance of yearly variations among HSDAs, and the 

Durbin-Watson statistic was used to measure the independence of cases by year for each 

HSDA. We planned to suppress data for cells with less than 30 cases; however this was 

unnecessary because no cells had less than 30 records. 

 

5.3.3 Modeling Time Series Trends 
 

Negative binomial regression was used to measure the significance of year-to-year variations 

because the data was discrete counts of AAD cases per year by HSDA. Negative binomial 

regression was used as opposed to Poisson regression due to overdispersion in the data. 

Exponentiated coefficients (exp(𝛽𝛽) values) for each year by HSDA were modeled using 

negative binomial regression to produce IRRs that measured the significance of variations in 

the count of cases using 2001 as the reference year.  Negative binomial regression is often 

used to model health-related count data by year, and this method is generally preferred over 

other models because it produces more accurate estimates with narrower 95% confidence 

intervals (Coxe, West & Aitken, 2013; Elhai, Calhoun, & Ford, 2008; Gardner, Mulvey & 

Shaw, 1995).     
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Figure 9: Data Management Flow Chart 
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5.3.4 Measures 
 

The count of ‘cases’ is the number of unique individuals presenting with an AAD to a GP 

whereas the count of ‘visits’ refers to all unique visits to GPs by persons with AADs. The 

age and sex of patients were derived from the MSP Registry Demographics Collection. The 

HSDA and Health Authority of each case were sourced from the MSP Registry Collection 

and it is based on the patient address on file for BC Health Insurance. HSDAs (N=16) are 

based on the aggregated boundaries of LHAs (N=89), and these boundaries correspond and 

can be aggregated to Health Authorities (N=5). LHAs were created in 1997 using school 

district boundaries, and these boundaries are commonly used to model administrative health 

data (DataBC, nd). The service location of each visit refers to the location of the GP visit. 

Service locations were grouped into 4 categories: GP offices in the 1) community; 2) ERs; 3) 

hospitals (including day surgery; inpatient hospitalizations and hospital ‘general’ services or 

stays); and 4) all other locations (including private medical or surgical facilities; residential 

care; diagnostic facilities; mental health facilities; patients private home; any community 

location; practitioner offices in a publicly administered facility or other locations such as the 

scenes of an accident or an ambulance). 

5.4 Results 
 

There were 690,401 visits by 198,623 persons to GPs for an AAD from January 1, 2001 to 

December 31, 2011. After the deletion of records with missing HSDA data, the final sample 

was comprised of 676,515 visits by 192,333 persons. Most (86%) visits were for alcohol 

dependency (581,969), followed by alcohol abuse (5.9%, N=39,809); alcoholic psychoses 

(3.9%, N=26,263); alcoholic cirrhosis of the liver (1.5%, N=9,848); alcoholic fatty liver 

(1.0%, N=6,948); alcoholic polyneuropathy, cardiomyopathy, and gastritis (.8%, N=5,231); 

alcoholic hepatitis (.6%, N=4,310), and unspecified alcoholic liver damage (.3%, N=2,137). 
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Figure 10: Map of Health Service Delivery Areas 

 

 

.  
Durbin-Watson tests for autocorrelation were completed for each HSDA by year, 

which produced values ranging from 1.2-1.4. These results indicate that there is some 

positive autocorrelation in the data which is not surprising because health care use for an 

AAD in one year likely influences health care use in subsequent years (Hutcheson & 

Sofroniou, 1999). Data was not adjusted to account for potential autocorrelation because the 
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purpose of this project was to examine the total amount of GP use by persons with AADs 

over time and space. In addition, adjusting the data could influence the final results by 

potentially underestimating service utilization by HSDA per year. Moreover, we used rates 

per 10,000 persons to examine yearly trends, as well as a negative binomial regression model 

that does not assume equal means or variances across all years and includes a random error 

factor that helps correct for overdispersion (Byers, Allore, Gill & Peduzzi, 2003). The 

Brown-Forsythe values for measuring significant yearly variations in AAD cases by HSDA 

are listed in Table 14. Most HSDA’s had significant (p<.05) increases in AAD cases per year, 

with the exception of the Northeast, Richmond, and Thompson Cariboo HSDAs.  

The crude number of cases and visits, and cases and visits per 10,000 by HSDA, are 

presented in Table 13. The HSDAs with the largest number of cases and visits were Fraser 

South (N=23,287 cases, N=75,959 visits); Vancouver (N=22,772 cases, N=74,661 visits), 

and South Vancouver Island (N=18,687 cases, 74,910 visits). Although these urban HSDAs 

had the largest number of cases and visits, these HSDAs had some of the lowest per capita 

use of GPs for AADs. There were 370.1 cases per 10,000 in the Vancouver HSDA and 

317.1 cases per 10,000 in the Fraser South HSDA, which are both much below the 

provincial HSDA average of 448.7 cases per 10,000. In contrast, the rate of AAD cases was 

the highest in less populated, northern HSDAs such as the Northwest (901.4 cases per 

10,000) and North Vancouver Island (776.6 cases per 10,000).  

5.4.1 Demographics 
 

The mean age of persons seen by a GP for an AAD from 2001-2011 was 46.2 years, and 

there was little variation in the mean age across the province with the exception of HSDAs 

in the Northern Health Authority. Northern Health HSDAs had the youngest average age 

for persons treated for an AAD by a GP, ranging from 39.9 to 42.2 years. The majority 

(65.4%) of persons that saw a GP for an AAD from 2001-2011 were male. Fraser South 

(73.3%), Fraser East (70.2%), and Richmond (70.1%) had the highest proportion of male 

patients, whereas the North Shore (60.19%) and North Vancouver Island HSDAs (60.2%) 

had slightly lower proportions of male patients seeking care for AADs. 

 

 

 



 
 

72 

Table 13: Descriptives by HSDA and Health Authority (2001-2011) 

 

5.4.2 Service Utilization Characteristics 
 

Most (65%) GP consultations took place in a family doctor’s office in the community; 

however there were some marked variations in the service locations of GP visits based on 

region and HSDA. HSDAs with the greatest proportion of visits in community GP offices 

were near the lower mainland area: Vancouver (81.3% of visits), Fraser North (76.4%), 

Fraser South (73.1%), and Richmond (73%). In contrast, a much smaller proportion of visits 

(42%) in the Northern Health Authority took place in GP offices in the community, and a 

much higher proportion of visits took place in ERs and hospitals. Northern Health 

Authority HSDAs had the greatest proportion of GP consultations in ERs, with 22.5% 

(Northeast), 26.5% (Northwest) and 19.0% (Northern Interior) of GP consultations 

Health  
Authority HSDA (HSDA #)  Cases per 

10,000 (n) 

 Visits 
per 10,000 

(n) 

Service Locations (% of Visits) 
GP Office 

(n) ER Hospital  
In-Patienta Otherb 

Vancouver 
Coastal 

Richmond (31) 351.9 
(2,861) 

611.16 
(11,312) 

73 
 (8,258) 2.2 21.7 3.0 

Vancouver (32) 370.1 
(22,772) 

1,213.5 
(74,661) 

81.3 
 (60,673) 2.8 10.6 5.3 

North Shore (33) 368.9 
(9,994) 

1,273.4 
(34,493) 

70.8 
 (24,423) 8.8 17.7 2.8 

Island 
Health 

South Vancouver 
Island (41) 

524.9 
(18,687) 

2,104.3 
(74,910) 

62.8 
 (47,011) 6.3 20.1 10.8 

Central 
Vancouver Island 
(42) 

656.8 
(16,425) 

2,511.3 
(62,799) 

59.7 
 (37,477) 11.5 20.7 8.2 

North Vancouver 
Island (43) 

776.4 
(8,981) 

2,807.2 
(32,470) 

53.8 
 (17,467) 20.1 21.4 4.8 

Northern 

Northwest (51) 901.4 
(6,930) 

3,222.3 
(24,773) 

42.8 
 (10,606) 26.5 26.9 3.8 

Northern Interior 
(52) 

703.5 
(8,400) 

2,198.2 
(26,248) 

42.3 
(11,096) 19.0 35.1 3.6 

Northeast (53) 587.8 
(3,832) 

2,032.6 
(13,251) 

40.3  
(5,340) 22.5 32.7 4.4 

British Columbia 
 

448.7 
(192,333) 

1,578.2  
(676,515) 

65.0 
(439,752) 10.0 19.4 5.6 

a Includes day surgery in hospital; inpatient hospitalizations, and hospital 'general' services/stays. 
b Includes private medical or surgical facilities; residential care; diagnostic facilities; mental health facilities; 
patient’s private home; any community location; practitioner offices in a publicly administered facility; the scene 
of an accident or an ambulance.  
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occurring in ER settings. Northern Health Authority HSDAs also had the greatest 

percentage of GP visits in hospital inpatient settings compared to other HSDAs, with the 

highest proportion of hospital inpatient GP consultations in the Northern Interior HSDA 

(35.1% of visits) and Northeast HSDA (32.7% of visits). Less populated HSDAs also had a 

larger proportion of visits occur in hospital inpatient settings than more populated HSDAs. 

Above average rates of GP visits in hospitals were observed in the following HSDAs: East 

Kootenay (27.5%), Kootenay Boundary (25.3%), Thompson Cariboo (22.7%), and North 

Vancouver Island (21.4%). Urban areas such as Vancouver had much lower rates (10.6%) of 

GP visits for AADs in hospital inpatient settings, however Richmond (21.72%), South 

Vancouver Island (20.1%), and Central Vancouver Island (20.7%) had a higher than 

expected proportion of GP visits occur in hospital settings. 

5.4.3 Trends in Alcohol-Attributed Disease Cases 
 

In the ten-year period there was a significant increase in the number of AAD cases per 

10,000 in BC (Table 14). Persons seeking care for an AAD from a GP increased in all 

HSDAs with the exception of the Northern Interior HSDA that had a significant decrease in 

cases per 10,000. This trend is visualized in Figure 11. AAD cases per 10,000 increased in 

BC from 34.9 in 2001 to 48.2 per 10,000 in 2011. There was a small decline in AAD cases 

provincially in 2002; however the number of cases per 10,000 has increased ever since. The 

rates of AAD cases per 10,000 for each HSDA are described in Table 14.  
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Figure 11: Cases per 10,000 by Health Authority (2001-2011) 

 

 
 

The greatest increases in cases per 10,000 were in the following HSDAs: Northwest; 

South Vancouver Island; Central Vancouver Island; North Shore, and Kootenay Boundary. 

In the Northwest HSDA cases rose 77.2% from 57.1 per 10,000 in 2001 to 101.3 per 10,000 

in 2011. The 2011 rate of AAD cases per 10,000 in the Northwest HSDA was the highest in 

the province - almost double the provincial HSDA average of 48.2 AAD cases per 10,000. 

There were moderate increases in AAD cases per 10,000 from 2001-2011 in 6 HSDAs: East 

Kootenay, Okanagan, Fraser East, Fraser South, North Vancouver Island, and the 

Northeast. These increases generally occurred in the early 2000s or after 2009. For example, 

Fraser South and North Vancouver Island HSDAs both experienced significant IRR 
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increases (p<.05) in 2010 and 2011, and the AAD incidence rates in Fraser South and North 

Vancouver Island were 1.3 (p<.01) and 1.2 (p<.05) times higher in 2011 compared to 2001. 

In contrast, several urban HSDAs (Vancouver, Richmond, and Fraser North) had no 

significant increases in AAD cases per 10,000 from 2001-2011. The Northern Interior 

HSDA was the only HSDA that had a decrease in AAD cases per 10,000. Rates of AAD 

cases decreased by 5% from 2001-2011, and the IRR significantly decreased (p<.05) starting 

in 2004 through 2011.  

5.4.4 Trends in the Frequency of Visits 

While the number of AAD cases increased from 2001-2011, the frequency of visits 

decreased over the decade. There was an overall provincial decrease in the frequency of visits 

from 3.9 visits per case in 2001 to 2.7 visits in 2011; however there was not an incremental 

decline over the ten-year period (Table A-5). The frequency of visits grew in most HSDAs 

from 2001-2007, peaking provincially in 2007 at 6.4 visits per case. Since 2007, the frequency 

of visits has substantially declined from 6.4 in 2007 to 2.7 in 2011. The largest visit decreases 

in the 2007-2011 period were in Fraser North (decrease of 4.3 visits), Fraser East (decrease 

of 4.1 visits), and Central Vancouver Island (decrease of 4.1 visits). There was little variation 

in the average number of visits across HSDAs from 2001-2011, however the frequency of 

visits declined more significantly in some HSDAs than others. The HSDAs with the most 

significant decreases from 2001-2011 were in Fraser Health Authority (Fraser East (p<.05), 

Fraser North (p<.001), and Fraser South (p<.001)), and the Richmond HSDA (p<.010). The 

frequency of visits increased in only the Southern Vancouver Island HSDA where the 

average number of visits per case rose by .3. 
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Table 14: Alcohol-Attributed Disease Cases per 10,000 Persons by HSDA, Health Authority and Year (2001-2011) 

 

 

 

 

 

 

 

Health  
Authority HSDA (HSDA #) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Durbin 

Watson 
Brown- 

Forsythe 

Interior 

East Kootenay (11) 33.6 25.2 26.1 34.5 39.3 42.8 41.5 46.3 46.4 52.9 52.8 1.3 4.0*** 
Kootenay Boundary (12) 40.9 40.7 48.1 50.0 52.4 61.1  50.1 50.9 55.2 57.4 66.3 1.3 2.9** 
Okanagan (13) 44.5 40.6 43.3 43.1 48.4 50.6 51.3 55.2 57.9 59.2 61.9 1.3 2.3** 
Thompson Cariboo (14) 47.3 44.1 49.7 52.6 55.5 60.7 60.2 59.7 64.1 67.7 70.6 1.3 1.4 

Fraser 
Fraser East (21) 33.6 36.8 36.7 36.9 40.4 41.5 44.0 45.2 43.8 43.5 47.1 1.4 3.1** 
Fraser North (22) 26.7 26.4 25.4 27.9 27.7 28.3 28.4 29.9 31.7 30.6 32.9 1.4 5.3*** 
Fraser South (23) 26.5 26.1 29.3 28.9 29.9 31.8 32.3 34.2 35.7 37.2 37.3 1.3 2.1* 

Vancouver 
 Coastal 

Richmond (31) 12.2 12.4 11.8 12.9 12.9 13.1 15.3 15.1 14.5 15.9 17.6 1.3 .7 
Vancouver (32) 33.1 31.9 31.6 31.8 32.7 30.7 31.8 34.6 35.9 36.3 39.0 1.3 13.7*** 
North Shore (33) 24.7 24.6 28.1 30.0 29.8 34.9 36.8 41.2 39.3 37.2 41.0 1.3 5.1*** 

Island  
Health 

South Vancouver Island (41) 35.5 38.2 39.5 41.5 42.8 45.1 45.7 50.9 57.0 62.9 62.9 1.2 10.4*** 
Central Vancouver Island (42) 47.0 43.6 49.1 50.1 51.5 56.8 61.3 65.6 71.7 76.3 78.8 1.3 11.3*** 
North Vancouver Island (43) 56.6 51.0 59.5 61.8 68.1 74.3 73.1 75.4 78.4 87.2 87.4 1.3 2.3* 

Northern  
Northwest (51) 57.1 63.7 69.6 75.2 81.8 83.9 95.9 94.0 96.5 87.4 101.2 1.2 3.9*** 
Northern Interior (52) 59.3 54.4 90.6 87.5 90.1 98.7 46.7 53.1 60.3 57.5 56.3 1.3 24.5*** 
Northeast (53) 50.6 45.2 43.5 47.7 49.5 53.6 54.9 61.9 57.9 57.7 63.0 1.3 1.1 

  British Columbia 34.9 33.9 35.6 36.8 38.5 40.5 41.2 43.9 45.9 47.0 48.2 - - 
* p<.05 **p<.01 ***p<.001 
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Table 15: Incidence Rate Ratios (exp(𝛽𝛽)) for Cases by HSDA, Health Authority and Year 

 

Health Authority HSDA (HSDA #) 2002a 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Interior 

East Kootenay (11) 0.8 0.9 1.0 1.1 1.1 1.1 1.1 1.1 1.3* 1.2 
Kootenay Boundary (12) 1.1 1.4** 1.2 1.2 1.3* 1.0 0.9 1.1 1.1 1.2 
Okanagan (13) 1.0 1.1 1.0 1.0 1.1 1.1 1.0 1.2* 1.2* 1.2 
Thompson Cariboo (14) 1.0 1.2 1.1 1.1 1.1 1.1 0.9 1.1 1.2 1.1 

Fraser 
Fraser East (21)  1.2* 1.3** 1.2 1.2* 1.2 1.2* 1.1 1.2 1.2 1.2* 
Fraser North (22) 1.1 1.1 1.1 1.0 0.9 0.9 0.9 1.0 1.00 1.0 
Fraser South (23) 1.1 1.3** 1.2 1.2 1.15 1.1 1.1 1.2* 1.3** 1.3** 

Vancouver Coastal 
Richmond (31) 1.1 1.1 1.1 1.1 0.9 1.1 1.0 1.0 1.1 1.2 
Vancouver (32) 1.1 1.1 1.0 1.0 0.9 0.9 0.8 0.9 0.9 0.9 
North Shore (33) 1.1 1.3** 1.2* 1.2 1.3** 1.3** 1.3** 1.3** 1.3* 1.3** 

Island Health 
South Vancouver Island (41) 1.2* 1.3** 1.2* 1.2* 1.2* 1.2 1.2 1.4*** 1.5*** 1.4*** 
Central Vancouver Island (42) 1.0 1.2* 1.1 1.1 1.2 1.2* 1.2 1.3*** 1.4*** 1.4*** 
North Vancouver Island (43) 1.0 1.2* 1.1 1.2 1.2* 1.2 1.1 1.2 1.3** 1.2* 

Northern  
Northwest (51) 1.2 1.3** 1.3* 1.3** 1.2 1.3** 1.1 1.2* 1.1 1.2 
Northern Interior (52) 1.0 0.9 0.7* 0.7** .7** .6*** .6*** .8** .7** .7*** 
Northeast (53) b b b b b b b b b b 

a Reference year is 2001. 
b Estimates were not derived for HSDA 53 because it was a redundant parameter in the negative-binomial regression model, however the Brown-
Forsythe value derived (Table 14) suggests there was no significant variation in AAD cases from 2001-2011.   
* p<.05 **p<.01 ***p<.001 
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5.5 Discussion 
 

Physician billing data from 2001-2011 was used to measure regional trends in GP visits by 

persons with AADs in BC. Most persons that saw a GP for an AAD were male (65.4%) and 

approximately 46 years of age. The average age of persons with AADs was homogenous 

across the province, with the exception of the Northern Health Authority that had the 

youngest population of AAD cases. The Northwest HSDA had a mean age of 39.9 years, 

which is almost 7 years younger than the provincial average. This could be related youth in 

less populated areas consuming more alcohol and experiencing more alcohol-related harms 

than their urban counterparts (Jiang, Li, Boyce & Pickett, 2008). Most persons with that saw 

a GP for an AAD were male, however females comprised a higher than expected proportion 

of cases in some northern coastal HSDAs such as the North Shore (where 39.8% of AAD 

cases were female), and Northern Vancouver Island (where 39.7% of AAD cases were 

female).  

 The majority (65.0%) of GP visits for an AAD took place in GP offices in the 

community; however a much lower proportion of visits in some rural areas took place in GP 

offices, with more visits occurring in hospital or ER settings in these regions. This could be 

attributed to greater availability of community-based GPs in more populated areas, which 

results in less reliance on hospitals and ERs for treatment of AADs. In contrast, persons 

with AADs may be more dependent on ERs or hospitals for treatment in rural and northern 

BC due to limited services in the community (Haggerty et al., 2007). While it is beyond the 

scope of this project to measure the adequacy of access to GPs across HSDAs, previous 

research has found that there is an insufficient physician supply in some sparsely populated 

BC communities, and that this is a major barrier to providing adequate, timely care to 

residents of these communities (Provincial Health Services Authority, 2011). The greater 

proportion visits in ERs and hospitals by HSDA could also be attributed to their availability 

in some Health Authorities. Some less populated regions of the province have an 

unexpectedly large number of emergency departments, such as the Northern Health 

Authority that has approximately 8 ERs and the Northern Vancouver Island HSDA that has 

3 ERs (Fleet et al., 2012). Despite the high number of ERs in less populated regions, there 

has been a growing body of research that suggests that rural BC ERs have very limited 
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access to diagnostic testing, specialists and general surgeons compared to other provinces, 

which could increase reliance on air ambulances and regional health care centers for 

treatment (Fleet et al., 2012). In the context of this project, our findings suggest that 

additional research is needed to determine the factors that are contributing to high rates of 

hospital and ER utilization in rural and northern places for treatment of AADs, and whether 

these facilities have the necessary services and supports required to support this population 

(Fleet, Archambault, Plant & Poitras, 2013).  

 The highest rates of AADs per 10,000 from 2001-2011 were in the following 

HSDAs: Northwest (901.4 AAD cases per 10,000); Northern Vancouver Island (776.4 

cases); Northern Interior (703.4 cases), and Thompson Cariboo (633.8 cases). These HSDAs 

had rates that were far in excess of the provincial HSDA average of 448.7 cases per 10,000 

persons. Not surprisingly, previous research studies have found that these same HSDAs also 

had above average rates of alcohol consumption (CARBC, 2012b). From 2001 to 2011, the 

number of cases per 10,000 increased in all HSDAs with the exception of the Northern 

Interior HSDA. HSDAs with the largest ten-year case increases were distributed across all 

Health Authorities, which suggests that the increasing number of AAD cases is not only a 

regional challenge, but a provincial issue as well. The greatest increases in AAD cases were in 

Island Health (South Vancouver Island and Central Vancouver Island); Northern Health 

(Northwest); Vancouver Coastal Health (North Shore), and Interior Health (Kootenay 

Boundary). Most of these HSDAs include rural communities, with the exception of the 

South Vancouver Island HSDA that is predominantly urban and includes the City of 

Victoria.  

 While the number of persons seeking care for an AAD increased from 2001-2011, 

the frequency of visits to a GP dropped from 3.9 visits in 2001 to 2.7 in 2011. These 

decreases were not incremental: the frequency of visits to a GP increased from 2001-2007, 

but subsequently dropped in the 2008-2011 period. It is unclear why the frequency of visits 

per case decreased after 2008. We would have expected that new physician incentives for 

treating persons with mental health issues in 2007/2008 would have increased the number of 

visits by persons with AADs, however the opposite trend was found in our study (Cavers, 

Tregillus, Micco & Hollander, 2010). As a result, additional research is needed to understand 

the impact of these physician incentives on AAD patient utilization of GP and specialist 
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services for persons with comorbid mental health and alcohol-related issues. The greatest 

decrease in the frequency of GP visits from 2001-2011 was in Fraser Health Authority 

HSDAs, which could be potentially explained by more GP referrals to specialists or 

community based treatment programs in this region. 

5.6 Limitations 

There are several limitations to this study. We used physician-billing data that could have 

been inaccurately defined by ICD-9 code by the health care providers that submitted the 

claims. Hospital discharge data and consultations with physicians other than GPs and 

physicians paid using alternative payment schemes were not included in this study. The 

absence of data from these providers and hospital discharge data limits our ability to 

measure total health care utilization by persons with AADs in BC. The AAD cases estimated 

in this project do not reflect levels of treatment need by persons with AADs due to 

traditionally underutilization of services by persons with substance use issues (Keyes et al., 

2010). Similarly, we did not include data for diseases that alcohol can be partially attributed 

to, such as colon cancer, due to methodological challenges and the limitations associated 

with applying alcohol-attributed fractions to large datasets (Single, Rehm, Robson & Van 

Truong, 2000).  

5.7 Conclusion 

There were significant increases in the number of persons presenting with AADs from 2001 

to 2011, however these increases were not equally distributed across BC. The main finding 

of this study is that there are regional variations in per capita AAD cases across BC, and that 

rates of AADs are higher in less populated areas of the province. Rural and northern 

HSDAs had much higher rates of AAD cases per 10,000 persons, and these HSDAs also 

had many more GP visits occur in hospital and ER settings. These trends suggest that some 

less populated regions of BC have AAD cases with greater disease severity and subsequent 

need for acute care and inpatient treatment services. The results of this study indicate that 

alcohol consumption is disproportionally affecting the health and wellbeing of rural and 

northern residents compared to urban areas of BC. Additional research is needed to 

understand these health inequities in the context of efforts to maximize the effectiveness of 

new and existing health care resources to treat AADs. 
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Chapter 6: Conclusion 
 

 

 

 

 

 

 

 

 

 

6.1 Conclusion 
 

The primary objective of this dissertation was to create a better understanding of alcohol-

related harm and associated use of primary health care services for AADs in BC using a 

variety of data and research methods that have never been used to study these phenomena in 

BC (and Canada more generally).  The results of the research completed for this dissertation 

indicates that there are geographic inequities in alcohol-related harm and AAD cases in BC, 

and that the incidence of AADs has been increasing across the province since 2001. These 

findings underscore the need for health services researchers and policy makers to refocus 

their attention to alcohol as a leading contributor of morbidity, mortality and health care use 

in BC given the rise in persons affected by AADs since 2001. These results also highlight the 

need to focus our attention on primary health care, which is the most accessible health 

service available to persons with AADs. Novel research methods and administrative health 

data were used for this dissertation project to study alcohol-related harms and primary health 

care utilization over multiple years.  The two main contributions of the research are: 1) 

expanding the indicators used to measure alcohol-related harm and 2) highlighting the 

importance of geography and ‘place’ to alcohol-related harms, and access to, and use of, 

health care services for substance use issues.  There are several policy implications related to 

the research completed that are outlined below pertain to: alcohol policy and regulation in 
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BC; the role of primary health care providers in relation to substance use treatment, and 

geographic inequities in health care utilization and access to services.  

6.2 Key Findings 
 
The main research findings of this dissertation project are summarized below. 

• Significantly more persons in BC are seeing a GP for AADs than the past (53.3% 
increase in AAD cases seen by GPs from 2001-2011); 

• In the 2001-2011 period, the most frequently presented AAD was alcohol 
dependency; 

• The frequency of visits to GPs by persons with AADs has been decreasing since 
2001; 

• Physicians from rural BC communities experience significant challenges to referring 
patients to substance use treatment, including barriers related to cost, transportation, 
and difficulty leaving the community; 

• Most rural LHAs and HSDAs have much higher rates of alcohol-related harm and 
GP consultations for AADs than urban, southern areas of BC.  

6.3 Contributions 
 
The research completed in this dissertation makes a significant contribution by using original 

data and novel research methods to study primary health care use and alcohol-related harms 

in BC that have not been researched in this manner previously. In addition, the research 

completed also makes a contribution by expanding our understanding of relevant indicators 

of alcohol-related harm, and the significance of geographic variations in harm and primary 

health care utilization in BC.  

6.3.1 Expanding Indicators of Alcohol-Related Harm 
 
One of the central contributions of this dissertation was the expansion and refinement of the 

indicators commonly used to measure alcohol-related harm, such as hospitalization and 

mortality data. This was the first known project to ever examine AADs in BC using multi-

year administrative primary health care data. The research completed shows that there is far 

greater utilization of GP services for AADs than hospital services which in turn supports the 

further use of primary health care data for understanding the incidence of AAD cases in BC. 

Similarly, the varied results of the ‘cases’ versus ‘visits’ databases created as part of this 

project (Studies A and D) suggest that additional work is needed to refocus common 
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indicators of alcohol-related harm to the persons (‘cases’) that are presenting with AADs. 

Doing so would allow us to begin to understand demographic, socio-economic and other 

related factors that influence health care use for AADs. 

The results of Study C (Community Index of Alcohol-Related Harm) suggest that 

some indicators are more relevant than others in being sensitive to geographic variations in 

alcohol-related harm.  The results of Study C also show the value of compiling relevant 

indicators together into ‘indexes’ that make it much easier to understand overall trends and 

key findings, and communicate these results to key stakeholders. 

6.3.2 Variations in Harm, Health Care Use, and Health Services Planning 
 
The second major contribution of this dissertation relates to the focus on regional and 

geographic variations in alcohol-related harm; use of primary health care services, and access 

to specialist and tertiary level care which have not been the focus of health research in BC to 

date. Studies C and D both found that rural areas had much higher rates of alcohol-related 

harm and AAD cases than southern populated areas of the province.  The results of Study B 

suggest that many GPs in rural areas have significant difficulties referring persons to 

treatment and supporting patients with AADs in their communities. Overall, the results of 

these studies suggest that less populated areas of BC are disproportionately affected by 

alcohol-related problems; while at the same time, there are many additional barriers to 

treatment for residents of rural places. This suggests that not only are alcohol-related harms 

a significant issue in these communities, but that there is likely insufficient health care 

infrastructure present to support persons requiring substance use treatment in these 

communities as reported by GPs. These findings are relevant to current and future health 

planning exercises in BC that have been predominantly focused on secondary and tertiary 

level treatment, and demonstrate the need to focus our attention not only on ‘where’ 

resources could be reallocated, but also ‘how’ service improvements could be made in a cost-

effective manner by strengthening the role of primary health care in substance use treatment.  

6.4 Policy Implications 
 
The research completed for this dissertation is pertinent to current provincial health policy, 

and efforts in BC and elsewhere to estimate need, demand, and use of substance use 
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treatment services. The research completed is also immediately applicable to current alcohol-

policy regulations that were recently relaxed in BC to increase access to liquor in the 

community.  

6.4.1 Alcohol Policy Regulations  
 
The research completed for this project was completed in a time period when liquor policy 

regulations were being reviewed in BC, and new regulations were recently introduced that 

further expand access to alcohol in the community (Province of British Columbia, 2014).  

The results of this dissertation – particularly the significant increase in the number of AAD 

cases since 2001 – suggest there is greater need to monitor these regulatory changes in the 

context of growth in the AAD cases seen by GPs.  Multi-year, historical analysis of health 

care use for AADs is an area of research that needs to be developed to inform future liquor 

policy reviews by accurately measuring the impact of regulatory changes on health care use 

and associated costs in the current resource-restrained environment of health care planning.  

6.4.2 Refocusing on Primary Health Care 
 
The second major implication of the research completed relates to drawing attention to the 

role of primary health care in the organization and provision of substance use treatment. The 

results of Studies A and C show that GPs are the most frequently consulted health care 

provider by persons with AADs. As a result, there is a need to refocus current provincial 

efforts towards recognizing opportunities within GP practices to strengthen the substance 

use treatment system. For example, Study B participants (physicians) were aware and 

concerned about alcohol consumption in their community, but experienced significant 

challenges referring patients to treatment services. Addressing these issues that negatively 

impact referrals and treatment adherence would be a much more affordable alternative to 

focusing on, and expanding, secondary and tertiary level treatment in non-rural areas which 

has been occurring in BC over the past decade (British Columbia Ministry of Health 

Services, 2004).  
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6.4.3 Geographic Variations in Harm and Treatment Accessibility 
 
The research completed highlights geographic variations in alcohol-related harm, and use of 

primary health care services by persons with AADs. The results of this project show that 

there are significant geographic variations in alcohol-related harms and access to treatment. 

These differences in harm and access to care lead to the development of health inequities 

that disproportionately affect portions of the population that are already predisposed to 

negative health events such as Aboriginal peoples. Many of these variations in harm and 

access to care are associated with the geography of BC in that there can be significant 

distances between rural and northern communities (and access to necessary health care 

services). While it is not possible to build a hospital in every small community; policies and 

programs that work to minimize the factors that contribute to regional variations in access to 

care could make a significant contribution to reducing variations in harm and the severity of 

illness.   

6.5 Future Research 
 
As previously discussed, there are many opportunities for future research on alcohol-related 

harms and primary health care in BC, including future work that focuses on historical trends 

in health care use in the context of changes to alcohol regulations and policy. Within the 

context of these gaps in the literature, and opportunities for further research inquiry, 

highlighted below are two promising areas of future research using 1) data linkage, and 2) the 

mapping of patient pathways to care for persons with AADs from rural areas.  

6.5.1 Data Linkage 
 
In many ways, the results of Studies A and D provide the foundation for a future research 

program focused on health care use and AADs in BC. The results of these studies that used 

MSP data by Population Data BC highlight the strong reliability and validity of 

administrative health data to improving our understanding of disease incidence, particularly 

for conditions like alcohol dependency that are not reliably reported in large cross-sectional 

population health surveys. The results of Studies A and D also raise many more research 

questions, which were beyond the scope of this dissertation, regarding trends in health care 

use by persons with AADs since 2001 which were not previously known prior to this 
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project. To answer these research questions, such as ‘why has the frequency of visits for 

AADs decreased over time?,’ it would be advantageous to link primary health care and 

hospital level data together to explore the use of primary, secondary and tertiary level 

services by persons with AADs. Moreover, data linkage – and expanding the types of health 

professionals examined in the MSP data – would also be useful for estimating annual health 

care costs for treatment of AADs in the context of regulatory changes to the distribution of 

alcohol in the province.  

6.5.2 Patient Pathways to Care 
 
The second major opportunity identified in this dissertation for future study relates to 

mapping patient pathways to care using both administrative health data, and also patient-

level data of their experience seeking care. Three of the studies included in this dissertation 

highlight regional variations in alcohol-related harm, and the impact of rural and remote 

locations on access to treatment services. There is great need to understand the barriers to 

care for persons with AADs in rural places, and the reasons ‘why’ these barriers exist and 

how to eliminate unnecessary obstacles to treatment. Patient flows between service providers 

could be examined using administrative health data such as the MSP database, and patient 

diaries could be used to explain barriers to obtaining required health care services. Future 

work in this area would add much value to explaining trends in existing studies, and also aid 

the development of place-oriented health care interventions that improve access to services 

for persons with AADs.  
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Appendix A: Study A Results Tables 

Table A-1: Cases per 100,000 Persons by Alcohol-Attributed Disease and Year (2001-2011) 

 
 
 
 
 
 
 

 

 

  

Alcoholic 
Psychoses 

Alcohol 
Dependence 

Syndrome 

Alcohol 
Abuse 

Alcoholic 
Polyneuropathy, 
Cardiomypathy, 

Gastritis 

Alcoholic 
Fatty 
Liver 

Acute 
Alcoholic 
Hepatitis 

Alcoholic 
Cirrhosis 

Liver 

Alcoholic 
Liver 

Damage 
Unspecified 

All AADS 

2001 10.5 337.2 7.1 2.2 3.9 1.9 1.6 +a 365.0 
2002 11.2 328.1 9.7 1.9 4.5 1.1 1.8 + 358.9 
2003 10.6 343.6 14.6 2.5 4.9 1.4 2.4 + 380.6 
2004 13.5 347.4 19.2 3.4 4.5 1.9 2.5 0.8 393.3 
2005 13.1 342.9 25.4 3.7 4.6 2.6 3.5 0.9 396.8 
2006 14.4 349.9 27.8 5.2 5.5 2.7 4.2 1.4 411.3 
2007 13.9 355.6 29.8 5.0 5.8 3.1 4.5 1.6 419.4 
2008 18.3 371.4 36.8 4.9 6.4 3.1 4.9 1.4 447.4 
2009 19.5 389.0 39.8 4.0 7.7 3.7 6.3 1.8 471.8 
2010 20.0 375.3 64.5 4.9 9.6 4.0 7.9 2.1 488.3 
2011 19.9 370.9 81.2 5.4 14.4 4.8 8.9 1.7 507.3 
𝒙𝒙� 15.0 355.6 32.4 3.9 6.5 2.8 4.4 1.5 421.8 

a Suppressed data (N=<30)  
 

  

 



 
 

104 

Table A-2: Incidence Rate Ratios (exp(𝛽𝛽)) for Cases by Alcohol-Attributed Disease and Year (2001-2011) 

 

 

 

 

 

 
Alcoholic 
Psychoses 

Alcohol 
Dependence 

Syndrome 

Alcohol 
Abuse 

Alcoholic 
Polyneuropathy, 
Cardiomypathy, 

Gastritis 

Alcoholic 
Fatty Liver 

Acute 
Alcoholic 
Hepatitis 

Alcoholic 
Cirrhosis 

Liver 

Alcoholic Liver 
Damage 

Unspecified 

2002a 1.1 1.1** 1.4*** 0.9 1.2 .6** 1.1 +c 

2003 0.9 1.3*** 1.9*** 1.1 1.2 0.7 1.4* + 
2004 1.2** 1.5*** 2.5*** 1.4* 1.1 0.9 1.5* + 
2005 1.1* 1.8*** 3.3*** 1.5** 1.1 1.2 2.1*** 1.3 
2006 1.2** 1.9*** 3.5*** 2.1*** 1.3* 1.3 2.4*** 1.9** 
2007 1.2* 1.9*** 3.7*** 1.9*** 1.3* 1.34* 2.5*** 2.2** 
2008 1.4*** 2.2*** 4.3*** 1.8*** 1.3** 1.3* 2.6*** 1.7* 
2009 1.4*** 2.3*** 4.4*** 1.4* 1.5*** 1.5** 3.1*** 2.1** 
2010 1.4*** 3.0*** 6.8*** 1.6*** 1.8*** 1.6** 3.7*** 2.3*** 
2011 1.4*** 3.5*** 8.3*** 1.7*** 2.6*** 1.8** 4.1*** 1.9** 
DWb 1.8 1.7 1.8 1.8 1.6 1.8 1.5 1.8 

F (sig) 101.2*** 4770.6*** 4441.9*** 44.9*** 230.4*** 87.8*** 333.4*** 49.6*** 
a Reference year 2001 
b Durbin Watson test statistic 
c Suppressed data (N=<30) 
* p<.05 **p<.01 ***p<.001 
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Table A-3: Mean Visits by Alcohol-Attributed Disease and Year (2001-2011) 

 

 

Alcoholic 
Psychoses 

Alcohol 
Dependence 

Syndrome 

Alcohol 
Abuse 

Alcoholic 
Polyneuropathy, 
Cardiomypathy, 

Gastritis 

Alcoholic 
Fatty Liver 

Acute 
Alcoholic 
Hepatitis 

Alcoholic 
Cirrhosis 

Liver 

Alcoholic 
Liver 

Damage 
Unspecified 

All AADs 

2001 3.7 3.4 3.1 2.6 2.9 3.2 5.2 +a 3.9 
2002 3.8 3.6 3.3 3.5 3.1 3.4 4.9 + 4.3 
2003 2.5 2.4 2.1 2.2 1.8 2.4 4.6 + 2.4 
2004 2.7 2.4 2.2 1.9 1.7 3.1 4.8 2.0 2.4 
2005 2.8 2.6 2.4 2.5 1.8 3.0 4.1 2.9 2.5 
2006 3.7 3.6 3.7 3.3 2.6 3.4 5.2 2.9 3.8 
2007 6.1 5.4 5.0 4.9 4.6 5.7 7.9 5.6 6.4 
2008 4.3 4.0 3.6 3.5 3.8 4.6 6.3 4.1 4.8 
2009 3.3 2.6 2.1 2.1 1.5 2.3 4.3 4.2 2.6 
2010 3.5 2.5 2.1 2.9 1.4 2.3 4.4 2.3 2.6 
2011 3.8 2.6 2.4 2.3 1.4 2.6 4.1 2.9 2.7 
𝒙𝒙� 

(2001-2011) 3.7 3.1 2.7 2.9 2.2 3.2 5.0 3.5 3.5 

F (sig) 71.2*** 112.4*** 72.6*** 10.9*** 46.6*** 8.5*** 5.2*** 2.3* 428.1*** 
aSuppressed data (N=<30)  
* p<.05 **p<.01 ***p<.001 
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Appendix B: Study C Results Tables 

Table A-4: Alcohol-Related Harm Index Values by LHA 
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Appendix B: Study C Results Tables 

 
Table A- 5: Factor Loadings by Component1 

 

 

 

 

 

 

 

 

 

 

 

 

Variable Component 
1 2 3 

Suicides and self-inflicted injuries deaths 0.65 -0.53 -0.01 
Self-injury hospitalization 0.61 -0.60 0.08 
Per capita dollars spent on alcohol  0.21 0.04 0.83 
Per capita litres of alcohol consumed -0.08 0.04 0.87 
Alcohol attributed morbidity  0.76 0.18 0.22 
Alcohol attributed mortality - standardized 0.29 0.79 0.14 
Alcohol attributed mortality yearly change -0.12 0.84 0.02 
SMR for alcohol-attributed diseases  0.92 0.07 0.01 
PYLL for alcohol-attributed diseases 0.89 -0.13 -0.01 
1 Rotation converged in 4 iterations. 
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Appendix C: Study D Results Tables 

Table A-6: Mean Visits by HSDA, Health Authority and Year (2001-2011)  

 

  HSDA (HSDA #) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 BFa 

Interior 

East Kootenay (11) 3.6 3.9 2.4 2.7 2.3 3.7 6.4 4.2 2.5 2.7 2.6 3.6 
Kootenay Boundary (12) 4.1 4.1 2.4 2.3 2.4 3.7 6.3 4.9 3.5 3.0 3.0 .6 
Okanagan (13) 3.7 3.8 2.3 2.3 2.2 3.8 6.5 4.9 2.6 2.5 2.5 13.8*** 
Thompson Cariboo (14) 3.5 3.5 2.3 2.4 2.2 3.6 5.8 4.7 2.8 2.8 3.1 5.7* 

Fraser 
Fraser East (21) 3.9 4.3 2.5 2.2 2.4 4.2 6.3 4.6 2.4 2.2 2.2 6.7* 
Fraser North (22) 4.7 5.6 3.0 3.0 2.8 4.3 6.9 4.8 2.5 2.6 2.5 46.6*** 
Fraser South (23) 3.8 4.4 2.4 2.4 2.4 3.9 6.0 4.5 2.2 2.2 2.3 57.9*** 

Vancouver 
Coastal 

Richmond (31) 4.5 3.9 2.5 2.6 2.6 5.0 7.6 5.6 3.1 2.8 3.0 7.6** 
Vancouver (32) 4.1 4.5 2.5 2.4 2.3 3.5 5.9 4.3 2.4 2.3 2.3 49.5*** 
North Shore (33) 4.2 4.4 2.3 2.3 2.3 3.6 6.4 4.4 2.6 2.7 2.6 1.6 

Island Health 
South Vancouver Island (41) 3.7 4.4 2.6 2.5 2.9 4.1 7.3 5.8 3.3 3.6 3.7 10.9** 
Central Vancouver Island (42) 3.5 4.3 2.4 2.7 2.7 4.0 7.1 5.9 2.9 3.1 3.0 40.4*** 
North Vancouver Island (43) 3.8 4.1 2.9 2.5 2.7 4.1 6.3 4.7 2.9 2.7 3.0 2.6 

Northern  
Northwest (51) 4.2 5.3 2.6 2.5 2.4 3.8 6.3 4.6 2.3 2.5 2.8 .8 
Northern Interior (52) 4.0 4.1 2.1 2.2 2.3 3.1 5.1 4.2 2.4 2.2 2.7 61.6*** 
Northeast (53) 3.8 4.0 2.1 2.4 2.5 3.4 6.6 4.2 2.7 2.8 3.2 .5 

All British Columbia 3.9 4.4 2.5 2.5 2.5 3.8 6.4 4.8 2.6 2.7 2.7 2.7 
 aBrown-Forsythe Values 
* p<.05 **p<.01 ***p<.001  
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Appendix D: University of  Victoria, Human Research 
Ethics Board Certificates (All Studies) 
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